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Executive Summary

The ‘European Assessment of Global Publicly Funded Automotive Research — Targets and Approaches’ project (EAGAR) is
supported by the European Commission’s Seventh Framework Programme for Research and Technological Devel-
opment. The study benchmarks the current public automotive research activities at international level. In particular
general automotive research data, European automotive programmes for research and technological development
(RTD), the structures and hierarchies behind and the experienced execution of the process are compared to coun-
terparts in USA and Canada, Japan, South Korea, India, China and other emerging economies as well as to selected
EU Member States.

EAGAR identifies the national road transport visions and research priorities, supported key topics, technology
pathway, as well as the level of investment in RTD. This enables a direct comparison of national automotive R&D
policies in the various countries relating to the environment (energy, CO,, pollution, recycling, noise), safety and
traffic. The benchmarking study benefits the competitiveness of Europe and enables the stakeholders to adjust vi-
sions & plans for the future.

The findings of the extensive data collection are available as EAGAR ‘country reports’ from the EAGAR website
WWWw.eagar.eu.

The key recommendations from the EAGAR ‘Benchmarking Analysis Report’ in hand can be summarised as fol-

lows:

 Public investment in automotive Research and Technological Development (RTD) should be strongly competi-
tive with other major economies

+ Public funding of automotive RTD appears to be most efficient and easy to access when directed through fewer
organisations, or ideally one organisation

+ A regular consultation process that includes all stakeholders should be established to define RTD programmes

+ Targets for the competitiveness of the European automotive sector should be established that are understandable
and measurable and supported by dedicated RTD programmes

» Research agencies should be aware of, and endeavour to apply, best practices from the European and global
arena, especially funding structures and execution processes

* Online information about research programmes and supported projects improves the automotive RTD funding
process at all levels and encourages more international collaboration
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Disclaimer

This document presents quantitative and qualitative data from various sources. Due to the complexity of the project
and the large amount of sources of data, regularly changing during the duration of the project, it was not possible to
thoroughly validate all details. The EAGAR project partners cannot guarantee that the data presented is either com-
plete or correct. The value of some of these data is mainly explorative, as a first step in an indicators development
process. In conclusion, the data provided here may be difficult to interpret, are not exhaustive and may need further
development. Comments by stakeholders on the coverage, relevance and interpretation of the indicators provided,
as well as observations on new indicators that could be employed to improve the analysis of publicly funded auto-
motive research are welcomed by the EAGAR project consortium. The EAGAR project partners and EC accept no
liability for any issues that arise from actions that may be taken as a result of reading this report.

Any quotation of the data in this document should refer to the above disclaimer.
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1 Introduction

1.1 Background and Objectives

First via the FURORE Thematic Network and its R&D Technology Roadmap? and now thanks to the efforts within
the ERTRAC Technology Platform, the European Road Transport Research Advisory Council?, Europe has cre-
ated a robust methodology to develop good roadmaps for road transport research, detailing pathways and priorities
to meet future European road transport objectives. This has created a clear direction for the European automotive
industry, research centres & academia. The European Commission has stated its ambition to improve the competi-
tive position of the European Union for economic benefit. However, until recently there was no perspective avail-
able to compare global automotive RTD strategies and priorities.

This study in hand provides an assessment of global publicly funded automotive research, one of the top sectors
in terms of RTD investment and a key industry in many economies. It compares in particular the European Com-
mission against Brazil, Canada, China, India, Japan, Malaysia, Russia, South Korea, the United States as well as
thirteen EU Member States. Benchmarking and competitor assessments are essential tools for developing strategic
plans and focussing investments. The EAGAR project created a methodology for collecting consistent information
on automotive RTD to enable benchmark comparison between all the above mentioned countries on an equal basis.
EAGAR identified the national road transport visions and research priorities, supported key topics, technology
pathways, as well as the level of public national investment. This enabled a direct comparison of national automo-
tive R&D policies relating to the environment, safety and traffic.

The EAGAR objectives are listed below:

1 To create a methodology for collecting consistent information on automotive RTD to enable benchmark com-
parison between countries on an equal basis

2 To provide overviews of national road transport visions and roadmaps where available and a comparison with
the outline vision developed by ERTRAC

3 To provide details and comparisons of automotive research priorities (relating to the environment, safety and
traffic, focused on vehicle technologies) and investments for Europe, North America, Japan, South Korea, China,
India and other new and emerging economies.

4 To highlight areas of strength and weakness in European RTD compared to the analysed countries.

5 To identify potential international cooperation areas and to make recommendations for future research and re-
lated policy measures in Europe in order to cover areas of weakness.

1.2 EAGAR Project Methodology

The process used to create this report was developed and refined throughout the duration of the project.3 The meth-
odology was designed in a way that for all the target countries the following questions could be answered:

* Why might the country want to fund automotive research?

* Who organises public funding of automotive research?

» What approach is taken to allocate automotive research funding?

* How is the funding process executed?

» How transparent and open is the country about funding and programmes?

~

Future Road Vehicle Research, a Vision for the Future (2003), www.furore-network.com

N

See: www.ertrac.org
3 EAGAR Methodology Manual (2009)
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Consequently this report is based on comprehensive investigations utilising information collected via desk research,

information from the responsible programme managers and feedback from experienced project managers and re-

searchers in these countries from the automotive industry and beyond:

* General information about the automotive economy in a country and about general data about research and
development

 Information about the national funding organisations relevant for automotive RTD and how they operate

* National automotive RTD visions, Strategic Research Agendas and research targets

* Federal public funding programmes with dedicated or permanently open calls between the years 2006 to 2009
addressing automotive RTD for passenger cars, commercial vehicles and motorised two-wheelers

 Information about the programme execution from proposal submission to evaluation and the transferring of
funds

* An assessment of the openness and transparency of the identified funding systems

All this information was summarised and published as 18 country reports in April 20104. 16 of the 18 reports are
for individual countries, Brazil, Russia and Malaysia are combined into one report (due to limited information
found for each of these 3 countries) and the remaining report summarises the European Commission (EC). Each
one of these reports has been written by EAGAR project researchers and associated contractors, with due care and
attention applied to referencing the data sources. In this benchmarking report, the data collected about each of the
countries (that was referenced in the country reports) has been analysed, so please refer to these documents for refer-
ences. Any additional references in this report are explicitly stated or shown in footnotes.

Figure 1-1 provides an overview of the EAGAR project and its work packages and tasks as supported by the Eu-
ropean Commission via the Seventh Framework Programme for Research and Technological Development. This
benchmarking report contains the results of analysis of data collected for the EC and 22 countries. It uses these
results to make conclusions and recommendations for future research and related policy measures in Europe in
order to cover weak points that are considered essential for the competitiveness of the European automotive sector.

WP 1 WP 2,3, 4 WP 5 WP 6
Planning & Methodology Economies Analysis Dissemination

1.1 ——>» 2.1 Japan — 6.1
Investigation of 5.1 ——  Dissemination
boundary ——>» 2.2 US and Canada —r—>»  Benchmarking —— Strategy

conditions Analysis

. i —
l ——>» 3.1 India l 6.2

> 3.2 China ] —— Web-site, Intranet,

1.2 59 publications
Definition of the ———> 3.3 South Korea — Benchmarking ——
methodology Report 6.3
3.4 Brazil, Bussia, . — Dissemination
Malaysia events

——>» 4.1 EU-Member States —

WP7 Project Administration and Management

Figure 1-1  Project overview with Work Packages and tasks

4 See EAGAR County Reports (2010), http.//www.eagar.eu/publications.html

10
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1.3 How to read this report

This benchmarking report is structured in the same manner as the country reports. This structure meant that the
country information had the greatest possibility of being compared in a like-for-like basis. Attention has been paid
to try and be as consistent as possible throughout the analysis with references for the data given throughout the
report; however, as the data is collected from multiple sources, with some being more reliable than others, it has not
been possible to get one consistent data set for all categories considered in the report. The conclusions and recom-
mendations that are made in this report bear this in mind.

Following this Introduction (Section 1) the benchmarking report is split up into 5 main Sections that form the struc-
ture of the analysis process that has been used by the EAGAR project team:

1 Overview of global publicly funded automotive research (Section 2)

2 The governance of publicly funded automotive research (Section 3)

3 Challenges, targets and approaches to allocating automotive research funding (Section 4)

4 Execution of the funding process (Section 5)

5 Transparency and openness (Section 6)

Section 7 contains a summary of the main conclusions from each section, followed by the overall report recom-
mendations.

In order to understand which countries are under investigation and to set-the-scene for the benchmarking analysis,
the report continues in Section 2 below with an overview of global publicly funded automotive research.

11
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2 Overview of global publicly funded automotive research

2.1 Summary

The aim of this Section is to set-the-scene with regards to global publicly funded automotive research. This will be
achieved by presenting statistics gathered by the EAGAR project team in order to address four key issues which
form the sub-sections of this chapter:

1 What is the significance of road transport to different countries? (Section 2.3)

2 What is the significance of domestic automotive industry to different countries? (Section 2.4)

3 How important is R&D in different countries & how strong is public funding in general? (Section 2.5)

4 How important is automotive R&D spending to different countries? (Section 2.6)

An overview of global publicly funded automotive research is thus developed and this is summarised in 2 bubble
charts in Section 2.7. The next sub-section explains which countries are being analysed. The data sources used to
compare the countries in Section 2 are listed after that, followed by a glossary of key terms.

2.2 Analysed countries, sources of information and glossary

2.2.1 Which countries are being analysed?
The countries studied in the EAGAR project will be referred either by a two-letter acronym or their flag in this
report. Please refer to Table 2-1 to identify which country is being described.

Country Acronym Flag | Country Acronym Flag | Country Acronym Flag
) EUROPEAN UNION EU
w
COMMISSION
A 4 -
AUSTRIA AT \ ) GREECE GR u E SPAIN SP Eﬁi
-w j— -
4] BELGIUM BE ‘ ' ITALY IT ‘ ' SWEDEN SE 4 .
[
8 \w
(%] — _
g CZECH REPUBLIC (v G \ ) *
NETHERLANDS NL | ) UNITED KINGDOM UK - d
£ -wr K1
w FRANCE FR | POLAND PL '
. m
GERMANY DE SLOVENIA Sl
AR ~ N\
BRAZIL BR <> INDIA IN L ® ) RUSSIA RU '
3 . -wr
3 & ‘e s
S | CANADA cA * JAPAN r @) SOUTH KOREA R (@)
‘-'é-' o N N_~
o
=
CHINA CN ' MALAYSIA MY @ USA us E

Table 2-1  Country acronyms and flags

13
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2.2.2 Data sources
The data collection work has been very intensive and different sources have been used in order to create the most
comprehensive and consistent set of statistical data possible for EAGAR.

Typically the most consistent data set was for 2007, so this has been used as the default year in Section 2 (unless
otherwise stated). Consistent data was available for most European and North American countries. However, there
were several countries where data was not available despite the greatest efforts of the EAGAR project members. The
main countries where data needed for the analysis was missing were Brazil, Italy, Malaysia and Russia.

The sources used in Section 2 are listed in Table 2-2.

Sources used for the data collection

-0 ®)E)2 !

EU AT BE Z DE FR GR| IT | NL

International Monetary Fund vV vV vV vV vV Vv Vv VvV vV vV vV vV VvV vV vVvVvVvvv

EC Transport statistics vV Vv vV vVvivivVv Vv v vV vV viv v

National Bureau of statistics v

Bureau of Transportation Statistics v
Japan Automobile Manufacturers Association v

World Bank WDI v v v v v
International Transport Forum.org Vv vV vViviv Vv vV vV vV viv vy v v v v v v
Automotive Industry Statistics
Eurostat Vv v VvV vV Vvviv vV vV vV vV

OICA v vV v v

US Census Bureau v
World Bank v v v
R&Dstatistics
OECD VNV VYV VYV YV

Table 2-2  Sources used in the data collection

2.2.3 Glossary
Many statistical indicators will be used in the following chapters of this report. Some of the key indicators are
shown in Table 2-3.

Indicator Definition

GDP (Gross Domestic Product) GDP is a measure of a country’s overall economic output. It is the
market value of all final goods and services made within the borders
of a country in a year.

PPP (Purchasing Power Parity) PPP is the rate of currency conversion that equalises the purchasing
power of different currencies by eliminating the differences in price
levels between countries.

Active population The ‘active population’ is number of people in a country of working
age. It is assumed in the EAGAR project to be the population between
the ages of 15 and 64.

GERD (Gross domestic Expenditure on GERD is the total intramural expenditure on research and develop-
Research and Development) ment performed on the national territory during a given period.

RTD (Research and Technology Development) RTD is the acronym for research and technology development also
known as R&D.

Table 2-3  Glossary of key indicators
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2.3 What is the significance of road transport to different countries?

The significance of the road transport sector varies from country to country, and so does the amount of public fund-
ing allocated to support it. Here, the significance is analysed in terms of contributions (direct and indirect) to the
economy of the different countries selected for the EAGAR project.

A number of charts have been developed to give comparisons between countries in order to understand if there is a
direct link between transport infrastructure development, automotive RTD and public expenditure on RTD in this
sector, using various statistics that have been collected by the EAGAR project partners.

Four key charts are used in this sub-section with comments made after each one in order to analyse the significance
of road transport to different countries:

1 Passenger car and commercial vehicle sales or newly registered for 2007 (by country)

2 Number of passenger cars per thousand inhabitants for 2007 (by country)

3 Passenger-km travelled by road for 2007 (by country)

4 Passenger-km goods transported by road vs. PPP for 2007 (by country)

15
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2.3.1 Passenger car and commercial vehicle sales or newly registered for 2007 (by country)

Passenger car and commercial vehicle sales or newly registered (2007)

R aamimmnm»» 7 15,605

EU 2,329

g | 153 M passenger car sales or newly
cz | 7139 registered p.a.

GR N 280 Commercial vehicle sales
PL I7%93

AT B 298

SE B 307

NL =6506

BE 525

op il 1615

-, ikl 065

ok ii— > 104

o ie— ;143
o 381

«r T 986

on S 1976

oy ) 502

B 4,400

oy i — 310
—— — 7615

us . : 8,842

0 2,000 4,000 6,000 8,000 10,000 12,000 14,000 16,000 18,000
Number of passenger car sales or newly registered (thousand)

Sources: European Commission Transport statistics for Europe; National Bureau of statistics for China;

Bureau of Transportation Statistics for the US; Japan Automobile Manufacturers Association

Figure 2-1  Passenger cars and commercial vehicles sales

* The largest single-country passenger car markets in the world are the USA, China, Japan and Germany. The data
is for 2007, but please note that during 2009, China overtook the United States as the world’s largest passenger
car market.

+ If light duty trucks were considered as passenger cars, the USA car market size is comparable with the overall
EU-27 market with around 15 million vehicles sold annually.

» The second biggest market for commercial vehicles (after USA) is China with 2,617,000 vehicles sold in 2007.

* The EU market is mainly driven by five countries - Germany, Italy, United Kingdom, France and Spain.

16



2.3.2 Number of passenger cars per thousand inhabitants for 2007 (by country)

Number of passenger cars per thousand inhabitants (2007)

EU27
464

EU — 464

PL I—— 333 !

(Z — 4 )

GR | 4}

NL s (451

SE I, 64
BE I |73
UK e /7 G
sp _: 481
S )]
DE S 5()
FR I 503

AT — 510
IT # 598

IN B 11

CN W= 29

BR s 158

RU | 199

KR . 331
JP _I 539

CA — 578

LIS PSS OSSO 7 £ ]

0 100 200 300 400 500 600 700 800 900
Number of passenger cars per thousand inhabitants

Sources: European Commission Transport statistics for Europe; World Bank World Development Indicators

Figure 2-2  Car ownership

The picture is somewhat different when looking at the car ownership per 1000 inhabitants, as shown in Figure 2-2;
this ratio is a good indicator of a country’s automotive maturity.

Amongst the most mature economies the USA, Canada and Japan are the countries with the highest car density
followed by the EU. Although the car density in the EU doubled during the last 25 years, reaching 464 in 2007, it is
still far away from the USA with 787 cars per 1000 inhabitants.

Among EU members, Italy is the most densely equipped and Poland, Czech Republic and Greece are slightly lag-
ging behind the EU average; these three countries also have the lowest automotive sales of the European countries
considered for EAGAR.

Interestingly, the largest car markets identified in the sales graph (China, India, Korea, Brazil and Russia) are in

terms of density the lowest in the world. However, they are increasing. When looking at Figure 2-2 and Figure 2-1,
the situation of India and China looks very spectacular. Among the biggest markets in the world their automotive

17
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parcs are still very poor with only 29 and 11 passenger cars for 1000 inhabitants but the market is booming for all
kinds of vehicles and the rate is rapidly increasing.

The observation of the two charts above gives the idea of the automotive maturity of the different countries. The
USA, Canada and Japan are mature countries, Europe is following and China, India, Korea, Russia, and Brazil are
the most dynamic countries in terms of automotive development.

2.3.3 Passenger-km travelled by road for 2007 (by country)

Passenger-km travelled by road (2007)*

EU I EU27
S| | 26 5,312
AT I 86

CZ b 95

SE ® 110

GR ¥ 119

BE ® 132

NL ™ 163

PL Wm 271

Sp W 409

UK W 750
FR NN 738
IT ME———— 331
DE Memmmmm— 950
RU I 52

BR I 81

KR ¥ 98

CA E= 513

Jp EEm—— 919
CN " ] 151 i

IN 0%
US| 7 03]

0 1,000 2,000 3,000 4,000 5,000 6,000 7,000 8,000 9,000
Passenger-km travelled by road (thousand million passenger-km)
* For Brazil, 2008 figures have been used. For India and South Korea, 2006 figures have been used

Sources: European Commission Transport statistics for Europe; Bureau of Transportation Statistics
for the US; International Transport Forum.org

Figure 2-3  Passenger transportation

This chart shows the number of passenger-km travelled by road in the different countries studied. It is one of the

main indicators for measuring passenger car usage. However, the comparison among countries should be made with

care due to differences in country sizes.

* The USA shows by far the highest passenger road mobility ratio mainly due to its geography, car density, road
infrastructure and public transport system.

* China and India experience quite high ratios thanks to their country size, despite a low car density.

» In Europe; the largest countries like Germany, Italy France and the UK are comparable with non-European
countries like Japan and China.

18
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2.3.4 Tonne-km goods transported by road vs. PPP (for 2007, by country)

Figure 2-4 Goods transportation - the coloured lines show trajectories from previous years for China, USA and EU in order to show

The growing volume of freight transported by road has been a fundamental component of contemporary changes

Tonne-km goods transported by road (thousand million tonne-km)

2,000

1,800

1,600

1,400

1,200

1,000

800

600

400

200

Tonne-km goods transported by road* vs GDP (2007)

us EU
CN
IN
®
BR
&)
JP
DF. ®
sp
@ aFR
SE |
PL- RU
A e® CQRUK
Ee® KR
| CZe NL
? R
1 10 100 1,000 10,000 100,000

Gross domestic product, current prices (PPP) (Billions EUR)

* For Brazil, 2008 figures have been used
Sources: European commission Transport statistics for Europe; Bureau of Transportation
Statistics for the US: International Transport Forum.ora

how the dynamics of freight transport is a result of the increase in GDP

in our economies. Figure 2-4 highlights a strong trend:

1 The volume of inland freight transport changes roughly in line with the change in GDP. This is quite clear for

China, the USA or the EU, but all the other countries fit the same trend

Dispersion around the trend line may be explained by:

size of the country: this would explain that Brazil is above Germany and Japan despite a lower GDP;
geographical situation of the country: Japan cannot be crossed by trucks in transit from other countries, lowering

its figure when compared to Germany despite a comparable size;
competition of other modes of transport such as by rail, by boat or by plane.
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2.4 What is the significance of domestic automotive industry to different countries?
The previous chapter has highlighted the importance of the road transportation sector for the different countries
studied. Combining these observations with statistics on the automotive industry can provide useful information to
analyse the relationship between the automotive industry and the economy of a country.

Two key charts are used in this sub-section with comments made after each one to compare the significance of
domestic automotive industry to different countries:

1 Automotive sector turnover and percentage of GDP (2007)

2 Number of persons employed in automotive industry for 2007 (by country)

2.4.1 Automotive sector turnover and percentage of GDP (2007)

Automotive sector turnover as Percent of GDP
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Figure 2-5 Importance of automotive sectors

Turnover refers in this study to the turnover or gross premiums written in the manufacture of motor vehicles, trailers
and semi trailers (NACE DM34, respectively NACE Ref 2 code C29 and its subcategories).

When studying the automotive industry in this broader context, the total turnover of the auto industry worldwide is

around $2.6 trillion. It contributes nearly 4% of the total GDP to the United States economy and nearly 7% of the
GDP to the European Union.
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Expressing the automotive turnover as a share of the GDP of a country provides a fair comparison so that firm
conclusions can be made about the strength of the domestic automotive industry in each of the countries.

In Germany, the sector contribution reaches 15%, a level no other country has reached. Japan ranks second fol-
lowed, perhaps surprisingly, by Sweden and the Czech Republic.

For many of the countries, the contribution is between 5 and 6% of GDP. This is the case for France, South Korea,
Spain and Canada which all have an important automotive industry. USA and Italy are just following up.

Automotive sector contribution to GDP in BRIC (Brazil, Russia, India & China) countries is still very small with Brazil lead-
ing the way with a little over 2% of GDP. Greece and Russia have small automotive industries compared to their GDP and
(in 2007) India and China had small (but growing) automotive industries with only 1.2% and 1.4% of their GDP respectively.

2.4.2 Number of persons employed in automotive industry for 2007 (by country)

Share of Active Population working in Automotive Industry
(Direct employment)
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Source: World Bank for other countries

Figure 2-6  Direct employment in automotive industry
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In addition to its contribution to EU economy growth, the automotive industry is also a major contributor to EU
employment. Figure 2-6 depicts the direct automotive employment and more or less confirms the trends from the
automotive turnover.

Germany, Sweden and Czech Republic (which have strong automotive sector share in total GDP) also show the
highest rate of direct employment. Canada is somewhat atypical with a high rate of employment compared to its
industry turnover.

In Japan, delocalisation of production sites and the massive use of nonstandard workers may explain why the auto-
motive sector employment ratio (0.2%) is low compared to its industry turnover (12% GDP). However, employment
data was difficult to obtain for Japan, so the figure may be under-representative of the actual value.

2.5 How important is R&D in different countries &

how strong is public funding in general?
The objectives of this part of the report are to benchmark the countries’ R&D budgets and to analyse R&D fund-
ing patterns in order to give an insight into government priorities in terms of R&D. In addition, the data presented
shows how national R&D spending compares with the national economy (i.e. GDP).

Three key charts are used in this sub-section with comments made after each one in order to analyse how important,
and how strong, R&D is in different countries:

1 Total GERD for 2007 (by country)

2 R&D intensity for 2007 (Total GERD / GDP)

3 GERD split for 2007 (public total, private total, foreign total)
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2.5.1 Total GERD for 2007 (by country)

Total GERD (2007)
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Figure 2-7 Total national R&D expenditures

Figure 2-7 displays the total R&D expenses for the countries selected for the EAGAR project. US dominance of
global R&D performance is notable with a budget 40% greater than the total for all EU-27 countries.

By itself, the United States accounts for about 33% of the current global R&D total (as reported by OECD statistics

on 39 countries). Japan, the second-largest performer, accounts for about 13%. China (9%) comes next, followed by
Germany (6%) and France (4%).
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2.5.2 R&D intensity for 2007 (Total GERD / GDP)

R&D Intensity (Total GERD / GDP) (2007)
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Figure 2-8 R&D intensity

R&D intensity — typically measured as the ratio of a country’s national R&D expenditures to GDP for a given year —
provides another basis for international comparisons of R&D performance.

This ratio broadly reflects the global distribution of wealth and level of economic development. Countries with
high incomes tend to emphasise the production of high-technology goods and services and are also those that invest
heavily in R&D activities. Private sectors in low-income countries often have a low concentration of high-technolo-
gy industries, resulting in low overall R&D spending and, therefore, low R&D/GDP ratios.

As a result, the United States, countries in Nordic and Western Europe (Sweden and Germany mostly) and the most
advanced areas of Asia have R&D/GDP ratios above 1.4%. The EU is more or less in the average range with 1.8%

of its GDP. Greece and Poland are minor R&D spenders (0.6%).

The R&D intensity in 2007 in emerging countries such as China and India was low, but R&D growth in these coun-
tries is strong and expected to increase substantially over the next several years.
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2.5.3 GERD split for 2007 (public total, private total, foreign total)

GERD split (2007)
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Figure 2-9 Split between funding sources for R&D

The split of national RTD funding between private, public and foreign provides another useful indicator of the
strength of public funding in each of the countries.

In most countries, the business (private) sector is currently the largest performer, ranging from 78% for Japan; 74%
for South Korea and 55% for EU.

The government (public) sector is particularly prominent in India, the Russian Federation, Poland, and particularly
low in Japan. More particularly India shows the highest share of public funding with 75% but the total RTD is mod-
est in the country (1% of the GDP) and this is the same situation for Russia, Poland, Italy or Greece. Among the
countries with the highest R&D intensities, the USA has the highest share of public RTD with 34% which is quite
comparable to the EU share of 36%. Germany, South Korea and Japan are comparable with each other with a share
of 22-26% of public RTD of the total R&D.

Foreign investments in R&D are more difficult to compare on a country basis, as it is not always reported on the

same grounds. For example, businesses in the USA do receive R&D funding from abroad, but this funding is in-
cluded in the figures reported for the business sector.
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2.6 How important is automotive RTD spending to different countries?

This section compares public funded RTD expenditures for the automotive sector in the different countries studied.
It is worth mentioning that there is currently no comprehensive, validated database that includes disaggregated data
on public and private RTD expenditures in the EU-27 (or elsewhere for that matter) for a detailed branch of industry
like the automotive sector. The information presented below is therefore based on the identification and computa-
tion for each country of the different programme calls identified during EAGAR project.

Two key charts are used in this sub-section with comments made after each one in order to analyse how important
automotive RTD spending is to different countries:

1 Public automotive RTD spend for 2007 (by country)

2 Public vs. Private automotive RTD spend for 2007 (by country)

2.6.1 Public automotive RTD spend for 2007 (by country)
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Figure 2-10 Public automotive R&D expenditures

Figure 2-10 displays important new findings of the EAGAR project — data of this kind has not been gathered before
for all these countries.
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The public automotive RTD spends for 2007 have been identified by the EAGAR partners during the data collec-
tion process and are linked to the public programme calls which have been identified as funding automotive RTD.

The USA is spending the largest amount of money for automotive RTD topics with €1.6 billion. The EU spent
€340 million in 2007. France, Sweden, Germany China and India are also comparable when looking at their public
RTD expenses. Hence, with the exception of Japan, which does not publicly fund the automotive industrialisation
and commercialisation phase of research, countries that are home to the world’s major automakers also boast the
highest concentration of RTD in the automotive manufacturing industry.

2.6.2 Public vs. Private automotive RTD spend for 2007 (by country)

Public vs. Private Automotive R&D spending

0% 10% 20% 30% 40% 50% 60% 70% 80% 90% 100%
M public RTD " Private RTD

Figure 2-11 Split between funding sources for automotive R&D
EU private RTD spending is estimated as the sum of private RTD spending of each European country.
Automotive manufacturers rank among the largest R&D-performing companies in the world.

In terms of business R&D, the automotive industry accounts for 30% of Germany’s business R&D, 23% of the
Czech Republic’s, and 19% of Sweden’s reflecting the operations of local automakers.
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Also home to large R&D-performing firms in this industry are France (18% of all business R&D), Japan (17%)
South Korea (15%) and Italy (12%).

In the United States, the automotive manufacturing industry accounted for 6% of all business R&D in 2007.
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Figure 2-12 Importance of automotive R&D in the total R&D

Figure 2-12 above displays how important automotive RTD is within the total scope of national R&D by comparing
the share of automotive RTD spending of the total GERD. A strong focus on automotive R&D has been identified
in Sweden, Germany and Czech Republic and more generally in European countries which dedicate much more
R&D budget to their automotive sector than any other countries in the world.
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2.7 Discussion and Conclusions

Figure 2-13 attempts to summarise on a single chart the salient points from the analysis above.
» The importance of automotive industry is illustrated on the horizontal axis

» The importance of automotive R&D is illustrated on the vertical axis

» The area of the bubbles (flags) represents the budgets for public automotive R&D
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Figure 2-13 Overview of global publicly funded automotive research (in million Euros)

The red dotted line suggests a balance between automotive RTD and the importance of the automotive industry to
a country. On this line, a country spends on automotive RTD a share of its total RTD efforts that is in line with the
size of its automotive within the whole industrial landscape.

Investment in automotive RTD is an important factor for the sustainable growth and global competitiveness of the
European automotive sector. It also supports broader economic, environmental and social issues caused, for exam-
ple, by congestion, air pollution and road accidents respectively.

For the countries with a significant automotive industry size, the relative share of automotive RTD investment tends
to be higher than the relative size of the automotive sector in that country. The data suggests that to sustain competi-
tiveness a country should invest more in automotive RTD than the relative importance to the automotive industry.

EU and a group of European countries such as UK, France and Austria are in this sense close to this suggested
value. France seems to rely on public funding sources for automotive RTD (according to the size of its bubble)
slightly more than the others, which are very similar in terms of their public budgets.

Germany and Sweden are typical example of countries whose economies are heavily dependent on the automotive
sector (sector share of GDP over 10%). However, when comparing the return on the automotive industry, the graph
clearly indicates that automotive research in Germany is much more efficient, i.e. that RTD spend relative to other
sectors is much more in line with the size of the industry.

On the other side, emerging countries such as China and India (in 2007) devote a small share of their R&D budget
to the automotive sector, which translates so far into rather small returns for the industry. It is expected that their
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efforts in R&D will progressively shift these countries to the right side of the chart resulting in higher returns for the
automotive industry considering their vast consumer base with increasing disposable income.

Asian countries like South Korea and Japan are quite close to the ‘efficiency’ line in terms of R&D for the automo-
tive sector and worth noting with limited recourse to public funds.

When looking at the size of public automotive RTD budgets (the bubble area on the chart) the importance of the
USA is notable. The European Commission spends €340 million on publicly funded automotive RTD which is a
significantly lower amount of money than the USA, which tops the charts at €1.6 billion. However, when consider-
ing the public automotive RTD in terms of its share of total automotive RTD (Figure 2-14) the picture is somewhat
different:

40%
SE 9%

AR
w

30%

DE 4%

5125% L%
20% L%k [

wage
10%

Importance of automotive RTD
(Total automotive RTD/Total national RTD)

CN 4% = n 2%

IN 21% NL 14% K ‘\ f{." _KR2%
A ‘I" ‘AT %1 ’BE 12%
%

UK 4%

0%

T T T
10% 12% 14% 16%

Importance of the automotive industry (Automotive Turnover / GDP)

4% 6%

Figure 2-14 Overview of global publicly funded automotive research (in percentage)

* Most European countries have significant government support in automotive RTD funding. This support is
somewhat efficient as these countries are rather close to the ‘efficiency’ line except for Slovenia and Sweden.

* Netherlands and Belgium can be classified as rather efficient in terms of RTD (small automotive RTD share
compared to industry turnover) but it is at the price of strong government funding, with more than 10% of public
funding in the sector.

« UK is quite balanced: total RTD budget is in line with sector share of the economy and government funding is
below most European countries level.

* In countries with high automotive turnover (Germany, Japan) share of public funding in automotive RTD is
rather low. This is particularly the case for Japan with a public R&D share of only 1%. Interestingly, South Korea
is positioned on the graph close to European countries like Austria, UK and France but government support is
clearly much lower (only 2%)

* North American countries (USA and Canada) support their industry with a strong share of RTD budget.

 Finally, emerging Asian countries’ governments strongly support the development of their automotive sector,
mainly for India with more than 20% of public funding in this sector.

The size of EU public automotive RTD funding remains significant, as it must be considered in addition to each

country’s national funding programmes (unlike in Japan and in the USA where no supplementary funds from other
organisations are available). However, the amount spent is not the only critical factor. The way the money is spent
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on automotive technologies, the published objectives and supported key technologies, the execution of the funding
process and the management of results all matter; these aspects will be studied in the following sections.
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3 The Governance of Publicly Funded Automotive Research

3.1 Summary

This chapter describes the general structure of the governance of publicly funded automotive research in selected
countries world-wide. The governance structure will be analysed in terms of the following aspects:

1 Hierarchies and organisation (section 3.2)

2 Types of funding structures (3.3)

3 Process of stakeholder consultation (3.4)

4 The role of regional vs. national funding (3.5)

5 Remit and harmonisation of programmes and overlap of calls (3.6)

Main indicators considered are the degree of centralisation, the process of consultation as well as the overlap of
programmes and calls as shown in Figure 3-1. It can be observed that the majority of countries tends towards a
centralised governance structure and a high degree of consultation of the various stakeholders. However, this does
not prevent a certain overlap in programmes and calls. Furthermore, the analysis of the governance structure in-
cludes the administration of programmes and calls and whether the government supports R&D for automotives in
a non-competitive way in the form of national research laboratories. The respective indicators are described in more
detail below.
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Figure 3-1 Governance of publicly funded automotive research; consultation vs. degree of centralisation; size of bubbles indicates
the overlap of programmes and calls

The benchmark analysis of the governance structure is based on the EAGAR country reports. The benchmarking
is grouped in comparisons between the European Union and Member States and between the European Union and
non-European countries. The conclusions drawn and recommendations given are strictly focussed on governance
point of view not taking into account the benchmarking presented in the following chapters 4 - 6.
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3.2 Hierarchies and Organisation

Legislation: Parliament,

Government, President

Consultation: Associations,
R&D Councils, Advisory
Boards, etc.

Governmental Administration:
Ministries / Departments

Programme Execution:
Agencies, Executive offices

RTD Performers:

Companies, Universities,

Research Institutes

Figure 3-2  Principle funding hierarchy observed in all countries

In all considered countries, a similar governance structure can be observed as shown in Figure 3-2. The available
budget will always be defined on legislative level, either by the parliament or on presidential level. The budget is
then administered by the individual ministries or departments which have an interest in automotive R&D. The
number of ministries or departments involved varies from country to country but is usually not more than four (see
Table 3-1). For the European Commission, the Directorates General are being considered as an equivalent for the
ministries in the individual countries.

Underneath the ministry level, agencies and executive offices have been established to execute the R&D pro-
grammes acting as interface between the R&D performers and the ministries as funding source. The agencies and
executive offices are usually government owned. On the level of programme execution first significant differences
between countries can be identified. In some countries such as Canada, Austria or UK., the execution is done
by the agencies or executive offices where in others such as Japan or The Netherlands, the ministries can act as
executing body besides defined agencies or executive offices. Furthermore, some countries outsourced parts or all
of the programme execution to external agencies. In the US, for example, some programmes are administered by
the Transport Research Board (TRB) besides the executive offices of the departments. In Germany, all programme
execution is outsourced to external bodies (‘Projekttrager’) which are not owned by the government. Furthermore,
in some countries the executing bodies can receive budget from various ministries (e.g. France or The Netherlands)
which complicates the administration of programmes.

Besides the programme execution, a defined structure of consultancy has been implemented assisting the ministries
or executing bodies in defining the research programmes. Again, the structure of consultancy varies from country to
country either having formal, well defined advisory boards (US, UK, Japan or EC®) or performing the consultancy
with experts and stakeholders according to needs. Obviously both approaches are being applied in parallel by many
countries. Table 3-1 below provides an overview of the ministries which are most relevant for automotive research
in the analysed countries.

5 E.g. Advisory Groups and European Technology Platforms
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Ministry & Department Homepage
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Research Directorate General
Directorate-General for Mobility and Transport
Information Society and Media Directorate General

http://ec.europa.eu/dgs/research
http://ec.europa.eu/dgs/transport
http://ec.europa.eu/dgs/information_society

Federal Ministry of Transport, Innovation and Technology
Federal Ministry of Economy, Family and Youth
Federal Ministry of Science and Research

Federal Ministry of Agriculture, Forestry, Environment and
Water Management

http://www.bmvit.gv.at/en/innovation
http://www.bmwfj.gv.at/EN/Topics/EconomicPolicy/Technology
http://www.bmwf.gv.at/submenue/english/
http://www.lebensministerium.at/

Belgian Federal Science Policy Office

http://www.belspo.be/

Ministry of Industry and Trade
The Grant Agency of the Czech Republic
Ministry of Education, Youth and Sports

WwWWwW.mpo.cz
WWwWWw.gacr.cz

www.msmt.cz

Bundesministerium fir Wirtschaft und Technologie

Bundesministeriums fir Umwelt, Naturschutz und
Reaktorsicherheit

Bundesministerium fiir Bildung und Forschung
Bundesministerium fiir Verkehr, Bau und Stadt-entwicklung

http://www.bmwi.de/
http://www.bmu.de/

http://www.bmbf.de/
http://www.bmvbs.de/

Ministry for Energy, Environment, Sustainable develop-
ment and the Sea

Ministry for Education and Research
Ministry of Economy, Finances and Industry

http://www.developpement-durable.gouv.fr/

http://www.enseignementsup-recherche.gouv.fr/
http://www.minefi.gouv.fr

General Secretary of Research and Technology

www.gsrt.gr

Ministries not known

Ministry of Economic Affairs
Ministry of Education, Culture and Science
Ministry of Transport

http://www.rijksoverheid.nl/ministeries/ez
http://www.rijksoverheid.nl/ministeries/ocw
http://www.rijksoverheid.nl/ministeries/venw

Ministry of Science and Higher Education

http://www.nauka.gov.pl/

Vinnova

The Swedish Road Administration

The Swedish Energy Agency

The Swedisch Research Council - Formas

www.vinnova.se
http://www.vv.se/
www.swedishenergyagency.se
www.formas.se

Ministry for Economy
Ministry for Transport
Ministry for Environment
Government office for Growth

WWW.Mg.goV.si
WWW.Mzp.govV.si
WWW.MOP.ZOV.Si
WWW.SVI.EOV.Si

Ministry of Industry

http://www.mityc.es/

Department for Business, Innovation & Skills
Department for Transport

Department of Energy & Climate Change
Department for Environment, Food and Rural Af-fairs

www.bis.gov.uk
www.dft.gov.uk
www.decc.gov.uk
www.defra.gov.uk

Ministry of Science and Technology

Ministry of Development, Industry and Commerce
Agencia Nacional do Petréleo

Banco Nacional de Desenvolvimento Econémico e Social

www.mct.gov.br
www.mdic.gov.br
www.anp.gov.br
www.bndes.gov.br
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Ministry & Department Homepage
CA “b’

@

Table 3-1

Minister of Industry

http://www.ic.gc.ca/eic/site/icl.nsf/eng/home

Ministry of Science and Technology

http://www.most.gov.cn

Ministry of Heavy Industry & Public Enterprises
Ministry of Science and Technology

www.dhi.nic.in & www.dpe.nic.in

www.dst.gov.in

Ministry of Economy, Trade & Industry

Ministry of Environment

Ministry of Land, Infrastructure & Transport

Ministry of Health, Labour & Welfare

Ministry of Education, Culture, Sports, Science & Technology

www.meti.go.jp
WWW.env.go.jp
www.mlit.go.jp
www.mhlw.go.jp
www.mext.go.jp

Ministry of Education, Science and Technology
Ministry of Land, Transport and Maritime Affairs
Ministry of Knowledge Economy

Ministry of Environment

http://english.mest.go.kr/
http://english.mltm.go.kr/intro.do
http://www.mke.go.kr/language/eng/

Ministry of Science Technology and Innovation

http://www.mosti.gov.my

Ministry of Education and Science

http://www.fasi.gov.ru/

Department of Energy
Department of Transportation
Environmental Protection Agency

http://www.energy.gov/
http://www.dot.gov/
http://www.epa.gov/

Ministries & Departments involved in automotive funding

3.3 Analysis of Types of Funding Structures

3.3.1 Funding structure — Centralised vs. decentralised

One of the indicators to analyse the national RTD funding structures is the ‘degree of centralisation’. Two questions

help to answer this issue:

+ Is automotive funding of RTD mainly the responsibility of the federal government or do the regions/states play
an important role, too?

* Are there only a few ministries and related organisations responsible, eventually with close connection to the fed-
eral government, or are a larger number of departments involved in planning and running research programmes
in parallel and do they involve several agencies for the programme administration?

As described above, all countries have a similar funding hierarchy and governance structure. In order to assess the
degree of centralisation, the number of ministries providing funding as well as the number of executing bodies is
being considered. The more executing bodies exist — which implies a more complex structure from the applicant
point of view — the less centralised the funding structure of a country is being rated. A country is being considered
as decentralised a priori if regional funding plays a significant role (see also Table 3-2).
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# of key funding # of key execution Significant role of
sources bodies (ministries regional funding ©
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Rating of the degree of centralisation of the funding structure of each country — only federal level

6 Significant role of regional funding and various executing bodies rates for decentralised funding structure

7 Includes the JTI’s as executing body, the directorates underneath a DG are not counted
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As shown in Table 3-2 the majority of countries do have a centralised or rather centralised structure. In those coun-
tries less than five executing bodies exist which administer the R&D programmes. Four or less executing bodies
indicate a very lean structure between the government and the R&D performers. This does not imply that the rela-
tionship between the ministries and the executing body is lean as well since the executing bodies can receive funding
from various ministries. This aspect has not been considered in the rating. Of importance — due to the difference
with the other countries — are those which are rated decentralised or rather decentralised.

Unique is Spain where the funding structure cannot be qualified as centralised nor decentralised. On the one hand,
on state level a rather lean structure exist with only one ministry and executing body responsible for publicly auto-
motive R&D. On the other hand, the regional funding for automotive research does play a significant role particular
for small and medium-sized enterprises. Consequently, Spain is considered to having a funding structure in between
both extremes.

The funding structure of the European Commission is considered as rather decentralised. At least three Directorate
Generals (DG Research, DG MOVE, DG INFSO) are involved in the automotive research programmes. Visions
and strategic research agendas are also influenced by DG Environment and DG Enterprise. With the establishing of
the Joint Undertakings as autonomous bodies another 3 organisations (Joint Undertaking ARTEMIS, JU ENIAC,
JU HFC) deal with research programmes relevant for automotive research. Most of fundamental research is man-
aged by the European Research Council, another institution dealing among others with energy-related topics is the
European Institute of Technology and its Knowledge Innovation Centres.

Besides the EC, France, the Netherlands and India are being considered as rather decentralised just for the fact that
more than four executing bodies exist and that the relationships between executing bodies, ministries and R&D
performers are rather complex. In France and the Netherlands, for example, executing bodies receive budget from
various ministries and research organisations are being financed directly from the ministries.

Germany, Belgium and Japan have decentralised funding structures. In Germany and Belgium the regional fund-
ing of the states (Germany) or regions (Belgium) plays a significant role for the publicly funded automotive R&D
having their own research targets and corresponding programmes. In Germany the state funding for some EAGAR-
related technologies can easily exceed the funding available on federal level. The much decentralised structure of
Belgium with 7 autonomous, but related entities is also visible in the organisation and hierarchies of public funding.
In particular the three Regions (Flanders, Wallonia, Brussels-Capital Region) have the main responsibility for the
funding of strategic and applied R&D and innovation. At federal state level no specific automotive programmes
exist. Hence in Belgium the regional funding compared to the national funding is more important than in all other
analysed countries. Japan, although only a few ministries are responsible for the automotive R&D budget, executes
the programmes through 17 agencies which is far above the other countries. Consequently, Japan’s automotive R&D
structure is considered as very decentralised.
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3.3.2 National research laboratories funding (publicly-owned organisation that are blanket funded with
freedom to choose own direction to some extent)

National research laboratories or facilities, often but not solely referred to as Research and Technology Organisa-

tions (which are not the same as University institutes) or National Institutes / Centres are legal entities which are

publicly owned or with at least a majority of shares owned by public authorities. In those cases a dedicated budget

for these laboratories can be identified in the annual budgeting of the responsible ministry. They are often blanket

funded with freedom to choose to some extent their own direction of RTD.

Figure 3-3  Countries with and without national laboratories for automotive research
[no data were available for the countries IT, BR, JP and IN]

In some countries these Research and Technology Organisations (RTO) or National Institutes are important play-
ers in automotive research, but for the majority of countries there was no evidence that they have a significant
role. National research laboratories play an important role in automotive RTD in the following countries: Canada,
France, USA, China, South Korea and the Netherlands. Examples are the Volpe National Transportation Systems
Center or the Vehicle Research and Test Center in the US, IFP Energies nouvelles in France and TNO in the Neth-
erlands. This does not imply that only these countries have important RTOs or National Institutes, it only says that
in the other countries there is in general not such a strong focus (also in terms of funding) on national research
laboratories. Besides their guaranteed funding from the government, the RTOs and National Institutes are eligible
to participate in most R&D programmes executed on national level and also in EU-programmes. In Germany, the
Fraunhofer Gesellschaft (FhG) is not considered as national research lab since it is financed by the government with
less than 30%.

39



ea g a r Benchmarking Analysis Report

3.3.3 Distribution of funding from government departments vs the use of external agencies

In the European Union most of the analysed countries use agencies for the administration of funding programmes,
e.g. Austria, Belgium, Germany, Netherlands, Spain and Sweden. However, in most cases the agencies are owned
at least partly by the government. Only in Germany, the programme executing external agencies are strictly inde-
pendent from the government and are selected on basis of calls for tenders. In France both external agencies and
the ministries manage funding programmes. Within Europe only the European Commission provides funding for
automotive research directly from the DGs. The Joint Technology Initiative programmes are managed by the Joint
Undertakings (JU), run by the EC, Member States and industry groupings. The JUs have their own management
organisation and conduct Calls for Proposals by themselves. In fact the EC has established a ‘Research Executive
Agency’, which is autonomous since 2009, with a planned lifetime until 2013, the end of FP7. Since it is not respon-
sible for automotive programmes it was not considered in this analysis. Looking at the non-EU countries the USA
and Canada manage programmes via agencies which are subsidiaries of the departments although programme ex-
ecution by external bodies is allowed and can be observed. In the US, for example, the Transport Research Board is
managing programmes on behalf of the Department of Transportation (DoT). Japan has both agencies and direct
funding by the ministries. In China, Brazil, India, Malaysia, Russia, South Korea the state ministries are directly
involved in the administration of the programmes.

3.3.4 Timing of programmes and calls

While comparing the various countries in terms of governance structure no clear tendency could be observed for
calls issued by each involved organisation (executing bodies). However, the benchmark analysis indicates that in all
countries the number and as consequence the frequency of calls is not pre-defined (except for programmes asking
for bottom-up projects, often with a continuous submission scheme). It seems that it only depends on the capacity of
the executing body as well as on the available budget. Since in many cases the annual budget of multi-year research
programmes is re-defined continuously, also the number of calls as well as their content is being adapted to the
available budget. Only the European Commission has pre-defined intervals of calls within programmes. However,
due to budget constraint not every call is being performed to the extent as originally foreseen (e.g. less topics open).
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3.4 Process of Stakeholder Consultation
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Figure 3-4 Degree of consultation in each country

The degree of consultation conducted by the ministries
or executing bodies is an important indicator to assess
the governance structure of publicly funded automotive
R&D. It is assumed that a high degree of consultation of
all stakeholders guarantees on the one hand well-balanced
research programmes in terms of budget and content
meeting the interest of all R&D performers and on the
other hand that the societal challenges currently being
faced are addressed properly. A high degree of consulta-
tion indicates also a good flexibility in adapting multi-year
research programmes to newly arisen challenges. Involv-
ing leading scientists (preferably on international level)
improves the definition of research topics and targets of
research programmes which follow a top-down approach.

In order to compare the degree of consultation in each
country, five different categories have been introduced
(Figure 3-4). The highest level of consultation is conducted
by the European Commission with its public consultation
processes and the close relation with the European Tech-
nology Platforms and stakeholder associations such as EU-
CAR, CLEPA and EARPA. Such a scheme which consid-
ers all stakeholder groups is observed in no other country.

The majority of countries are consulting either selected
stakeholders or a well defined but limited group of experts.
In Germany, for example, the executing bodies (‘Forder-
trager’) together with the ministry regularly organise
workshops with representatives from industry, RTOs and
academia before a new call is defined. Furthermore input
is actively sought from large organisations such as FhG
before a new programme is launched.

Research networks are another form of consultation, act-
ing to support a certain challenge, exchange ideas and dis-
cuss breakthrough technologies, in order to increase the
competitiveness of the results obtained and the related in-
dustry. Examples are the Forum E-Mobilitdt and the For-
schungsvereinigung Verbrennungskraftmaschinen FVV
(Research Association for Combustion Engines).

A further form of consultation can be seen in the US
where all programmes are regularly being reviewed down
to project level to assess the impact of the programme.
The review is used to adapt the programme if needed. In
the Netherlands, the bottom-up approach allows a direct
feedback from the R&D performer to the programme
manager which in itself is a form of consultancy.
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Only a few countries (Czech Republic, Sweden, Malaysia, Greece and Japan) seem to have a poor consultation
process (only sometimes or none at all). Despite Japan this might be owed to the centralised or rather centralised
funding structure with only a few influencing organisations. In Japan, where the industry is not eligible for public
funding, the public automotive R&D budget is spent solely for fundamental research. Due to the lack of industrial
involvement and the nature of research, a high degree of consultation might not be relevant.

3.5 What s the role of regional vs. national funding?

Although regional funding structures have not been analysed in the country reports it has emerged that regional
funding plays a significant role at least for Belgium, Germany and Spain. In those countries the regional govern-
ment supports the R&D effort of local stakeholders on the same scale as the federal government does. However, the
regional funding structure is not as clearly defined as for the federal one and information can hardly be found online.
Although some local governments involve external agencies to administer their R&D programmes, it seems that
a more direct way of funding between the local government and the R&D performer is applied. Beside R&D pro-
grammes with a formal application process, direct negotiation between the local ministry and the R&D performer
seems to be possible. Even within the defined programme flexibility with respect to project objectives, budget and
funding rates is presumed.

In addition, it is worth mentioning the regional funding structure of the US. Only a few states have defined an au-
tomotive R&D programme such as California. However, only a part of the local spent R&D effort comes from the
state budget. The major part of locally spent R&D budget comes from the federal government through their depart-
ments. In all analysed programmes, activities are defined down to city level and administered by local authorities.
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3.6 Remit and Harmonisation of Programmes and Overlap of Calls
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Figure 3-5
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Overlap of programs and calls

Overlap of programmes and calls in each country

Another indicator for assessing the governance structure
of publicly funded automotive R&D is the effort of har-
monisation to avoid overlapping programmes and calls
between the different programme executing bodies (Fig-
ure 3-5). The analysis indicates that with a more central-
ised funding structure and less executing bodies the over-
lap between programmes and calls decreases. This does
not imply that more effort is put into harmonisation, it just
comes from the fact that fewer stakeholders are involved.
Obviously the extent of publicly funded automotive R&D
also influences the degree of overlap and the need for har-
monisation. Countries with smaller absolute R&D budget
such as Greece, Czech Republic or Russia tend to have a
more lean funding structure resulting in almost no overlap
in the R&D programmes. In contrast, countries like the
US or Germany with a very high R&D budget administer
their programmes through many agencies resulting in a
more complex harmonisation procedure. Consequently,
overlap between calls cannot be avoided. Within the EU-
27 countries France has the least effective funding struc-
ture with respect to harmonisation and overlap. The com-
plex structure of executing bodies and programmes being
funded by various ministries results in almost no harmo-
nisation of the different activities and major overlap can
be observed. For Belgium, Germany and Spain it can be
observed that the regional funding is in general not being
harmonised with the federal programmes so that a signifi-
cant overlap occurs. However, on federal level most of the
programmes seem to be harmonised with each other. For
the European Commission some overlap with only minor
effort for harmonisation can be observed between the dis-
tinct themes which are operationally autonomous.

Another aspect which requires a higher harmonisation ef-
fort and tends to create some overlap is the technologi-
cal driven structuring of the programmes. On EC level,
in Germany but also partly in other countries such as the
US overall programmes are addressing technologies (e.g.
materials, production or ICT) and not markets. In each of
these technology oriented programmes similar topics with
only slight differences are being addressed.

Within the EU-27 the coordination of programmes be-
tween the EC and the MS with respect to topics and tim-
ing becomes important. So far, programmes issued by the
MS are seldom harmonised with the EC neither with re-
spect to the call objectives or with their timing. Some joint
activities can be observed within the JU, the ERA-NET
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scheme (trans-national calls) and EUREKA (and its sub-programmes) but they seem not to be harmonised with the
Framework Programmes (FP7) as well. Whether the degree of harmonisation between the EC and the MS should
be increased — e.g. as foreseen with the joint programming in FP8 - or not is currently being discussed on state level
and cannot be discussed within the context of this benchmark report.

3.7 Conclusions and Recommendations

In all considered countries, a similar governance structure can be observed. The available budget will always be
defined on legislative level, either by the parliament or on presidential level. The budget is then administered by the
individual ministries or departments which have an interest in automotive R&D. Underneath the ministry level,
agencies and executive offices have been established to execute the R&D programmes acting as interface between
the R&D performers and the ministries as funding source. Consequently, the majority of countries have a central-
ised or rather centralised funding structure. Exceptions are Germany, Belgium and Spain where the regional govern-
ments play a significant role in funding automotive R&D. The EC and Japan are considered rather decentralised or
decentralise due to the variety of involved directorates and external agencies, respectively.

Regarding programme administration and execution almost all countries within the EU-27 use agencies for the ad-
ministration either government owned or independent ones. Outside Europe funding programmes are administered
by ministries and external agencies at the same time. A similar trend can be observed for the EC with the introduc-
tion of Joint Undertaking which act as executing bodies for research programmes.

The highest level of consultation of stakeholders is conducted by the European Commission with its public consul-
tation processes and the close relation with the European Technology Platforms and stakeholder associations such
as EUCAR, CLEPA and EARPA. The majority of countries are consulting either selected stakeholders or a well
defined but limited group of experts. Only a few countries (Czech Republic, Sweden, Malaysia, Greece and Japan)
are being identified of having a poor consultation process (only sometimes or none at all). Despite Japan this might
be owed to the centralised or rather centralised funding structure with only a few influencing organisations.

With respect to remit and harmonisation of programmes and calls, the analysis indicates that with a more central-
ised funding structure and less executing bodies the overlap between programmes and calls decreases. Obviously
the extent of publicly funded automotive R&D also influences the degree of overlap and the need for harmonisa-
tion. Countries with less absolute R&D budget such as Greece, Czech Republic or Russia tends to have a more lean
funding structure resulting in almost none overlap in the R&D programmes. In contrast, countries like the US or
Germany with a very high R&D budget administer their programmes through many agencies resulting in a more
complex harmonisation procedure. Furthermore, a technological driven structuring of the programmes requires a
higher harmonisation effort and tends to create some overlap between calls and programmes.

Finally, the benchmark analysis indicates that in all countries the number and as consequence the frequency of
calls is not pre-defined (except for programmes asking for bottom-up projects). It seems that it only depends on
the capacity of the executing body as well as on the available budget. Worth to be mentioned is the fact that only a
limited number of countries (in total 6) do run federal research facilities whereas the majority favour project-type
like funding instruments.

The benchmarking analysis of automotive RTD funding governance and structure leads to the following key con-
clusions:

» All considered countries have a similar funding hierarchy

» Most countries favour a centralised funding structure

+ Strong regional funding leads to decentralised funding structures

* The majority of countries consider a defined consultation process meaningful

» The majority of countries involves external bodies to administer their R&D programmes
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Many executing bodies results in a high degree of overlap between programmes and calls
National research laboratories are only applied in a few countries

Recommendations
Based on the benchmarking analysis carried out, and the discussion and conclusions laid out above, the following
recommendations are suggested:

It is recommended that as close as possible to one single DG or ministry should be responsible for co-ordinating
automotive RTD funding with regards to the funding structures and the governance of automotive funding pro-
grammes.

Furthermore the authors recommend that on a national level few or even only one agency deals with the research
programmes in a well coordinated way. This reduces the amount of overlap of programmes and calls that has
been witnessed in this EAGAR study and should lead to a more efficient use of the public investments. A single
agency on national level tends to be more efficient with less overlap. Its role and responsibilities has to be well
defined as well as the influence of ministries. With several parallel initiatives the probability of unnecessary du-
plication increases.

In addition, separate regional activities should be limited (where they exist); they should be coordinated with
national initiatives wherever possible.

A regular consultation process that includes all stakeholders should be established to define RTD programmes
National research agendas should utilise as many leading industry stakeholders as possible, not just limited
groups on an impromptu basis.

Suitable stakeholder groups should be established. They should act in a transparent manner and the key stake-
holders within the groups should be refreshed regularly.

In addition, the frequency and duration of programme calls should be defined and clearly publicised to avoid
multiple calls within a short time frame.

Research networks should be created that support a certain challenge, in order to exchange ideas and discuss
breakthrough technologies. This should lead to more appropriate programme calls, which in turn should lead to
better research results and increased industry competitiveness.
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4 Challenges, Targets and Approaches to Allocating
Automotive Research Funding

4.1 Summary

After setting the scene with an overview of the automotive RTD landscape and the analysis of the national struc-
tures for funding automotive RTD, this section deals with the challenges, targets and approaches of research fund-
ing in an international context. The sub-sections answer the following questions:

1 What are the main challenges of road transport in the different countries? (4.2)

2 Are there corresponding targets for automotive research? (4.3)

3 What approaches to allocating national funding and key technologies can be observed? (4.4)

4 Aspects of programme implementation regarding research stages and types of instruments. (4.5)

The challenges that the automotive industry faces can be summarised as efficiency & greenhouse gas emissions
(GHG), pollution and noise, mobility, road transport safety as well as the global competitiveness of the automo-
tive sector. In line with these challenges many countries set future targets for technology development or market
introduction and launche public programmes in order to (co-) finance the research and development of the required
technologies. For 19 out of the 23 ‘EAGAR countries’, programme calls could be identified, in total 371 for the
years 2006 until 2009. Seventeen categories of technologies, relevant for automotive application, were defined and
matched with the programme calls. For most of the countries the called RTD areas are in line with the published
targets. Improving fuel efficiency and reducing GHG reduction is leading in the majority of countries. However,
there are interesting differences in the relevant technology categories: Where the EC focuses on technologies for hy-
brid and pure electric powertrain systems and control systems as well as interfaces, Canada, Japan and the US have
a strong focus on material technologies as well. China and India follow similar priorities, with a focus on alternative
propulsion technologies and on product and process development as well as manufacturing methods fostering their
targets of becoming leading nations in automotive competitiveness.

The approaches to allocate automotive research funding are described by the research stages which are addressed,
and also by the type of instruments applied. Both indicators show a clear trend within all analysed countries to-
wards applied and pre-competitive research and collaborative projects. In addition the flexibility of a country in
funding automotive RTD was analysed based on two criteria: The flexibility to develop new and revise existing
programmes and the flexibility to modify details of research during a project. This shows among several other in-
dicators, if countries follow a bottom-up approach or if they call for specific technologies and research targets that
should be investigated.

4.2 Main challenges and visions of road transport in the different countries

This section aims at analysing the ‘red line’ from challenges which the road transport sector faces, to visions, pub-
lished by a country for a (improved) future road transport system, to more precise targets for RTD in order to realise
the technologies needed to achieve the vision, and finally to research programmes , which co-finance the RTD
needed for the planned targets is analysed.

4.2.1 Challenges

In Europe, the following five issues are generally considered as the key challenges for the road transport sector:

* Fuel efficiency & greenhouse gas emissions: Reduce the environmental impact of automotive transport due to
fossil fuel depletion & GHG production (direct benefit to the environment)

+ Pollution and noise: Reduce the environmental impact of automotive transport due to toxic emissions and noise
pollution (direct benefit to the environment)

* Mobility: Improve the mobility of people and transport of goods (direct benefit to transport users and organisations)

+ Safety & security: Improve the safety and security of road vehicles

« Competitiveness: Improve the global competitiveness of the automotive sector
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The identified challenges have the same importance for the European Member States as for the EU. Reduction of
GHG emissions are currently the main environmental challenges. Due to the difficult economic situation and the
prospering emerging markets, competitiveness became also very important.

For most of the Non-European countries fuel efficiency & GHG emissions as well as competitiveness are the major
challenges over the next years. The important role of fuel efficiency is also based on the goal of most of the countries
to reduce the dependency on crude oil, oil or fuel imports. The US for instance introduced the Energy Independence
and Security Act of 2007 for these reasons. Pollution and noise are very important challenges in the rapid growing
markets like India and China with cities with high air pollution.

Most of the industrialized nations and the fast growing countries are oil importers. Therefore, reduction of fuel
consumption and of dependence on crude oil are important challenges. The automotive industry and its products
play an essential role for the global economy and the environment and contribute strongly to the increased mobility,
especially in non-urban areas.

As the scope of work in this project is mainly focused on the challenges of the automotive sector, mobility is not
considered in every aspect and detail, because mobility emphasises on many additional components like co-modal-
ity, public transport, infrastructure, taxation and incentives.

4.2.2 Challenges and Visions

The European visions for the next years mainly concern fuel efficiency, reduction of GHG emissions, mobility and
safety. Furthermore, the positioning of the European automotive industry in the global market for the future is an
important issue. Most targets of the European Union involve fuel efficiency and GHG reduction as well as noise
and pollution. These visions and targets are underlined by papers and work programmes published by the EC. The
EU follows the policy of reducing especially the CO, emissions to take the lead position in the global market and
be a role-model for other countries and continents.

The 6 visions as defined by ERTRAC in its ‘Vision 2020 and Challenges” document (2004) provide an outline for
the next 10-20 years for the European automotive market and define roughly which goals should be pursuit and
suited. These 6 visions are:

Enhancing vehicle-to-vehicle compatibility

Reduction of GHG emissions — sustainability

Strengthening the European automotive market - Competitiveness

More effective use of road space

Negligible emission of gases other than CO,

Great reduction on road traffic noises

O U WN R

For benchmarking of the public RTD activities in each country, targets were collected analysed and referred to the
relevant challenge for the first step. Figure 4-1: National targets related to the challenges gives an overview if clear
defined targets exist and their relationship to the challenges.

As second step the calls for public RTD programmes have been analysed and categorised per challenge. Summaries
of important targets are given in Table 4-1 to Table 4-6.
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4.3 Challenges, visions and corresponding research targets for automotive RTD
The targets and programme calls of the EU focus mainly on the current problems of reducing emissions. With the
massive reduction of CO, the automotive industry will contribute to the deceleration of the climate change and
strengthen its leading technological role in the global automotive market.

The automotive sector has always been one of the most important industries in Europe. Nowadays the Industry has
to face new competitors as well as the new challenges to succeed on the global market. In order to keep the industry
competitive, increased R&D activities supported by public funding are seen as necessary.

4.3.1 Relation of national targets to the challenges

Figure 4-1: National targets related to the challenges gives an overview, if clearly defined targets are set in the vari-
ous countries corresponding to the challenges mentioned above. The criteria of the ranking are based on the identi-
fied targets. Highest rankings were given, if clearly defined targets are fixed to master forthcoming challenges.
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Figure 4-1 National targets related to the challenges

One can see that clear targets for GHG & fuel efficiency are set in the countries of the European Union. Air pol-
lution and noise targets for European Union Member States are only considered, if they are more stringent than
EU legislation. Competitiveness, pollution and noise targets are also set in most of the Non-European countries.
Interestingly the EU itself did not set clear targets for competitiveness although it is seen as important challenge.
These competitiveness targets are mentioned in ERTRAC on national basis. As mentioned before, mobility has
to be seen as integrated approach with an emphasis on infrastructure, public transport and political measures and
covering all transport modes to improve mobility. Because of this great variety, this reports limits mobility to the
automotive sector.

Most of the non-European countries have set clear and detailed targets to reduce GHG emissions and to increase
fuel efficiency. This indicates that the countries consider climate change and dependence on crude oil as serious
challenges for the future. Competitiveness is a major challenge for the industrialized nations as well as for countries
with fast growing markets. For pollution, clear targets are set in the EU, mainly on legal basis like Euro 5 & Euro
6 emission limits for light vehicles. New Chinese and Indian emission standards are reducing the gap to European
standards. Japan generally tends to introduce the world’s most stringent emission standards.

Table 4-1 to Table 4-5 summarize and emphasize the important targets for each country. This analysis is categorized
by challenges, and comparisons are made between EU and EU Member States, and EU and non-EU countries.
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4.3.2 Summary of targets related to fuel efficiency & GHG emissions for European countries

Fuel Efficiency & GHG Emissions

Country

Target

Detailed Description

Target Year

EU

Overall GHG emission reduc-
tion

In the short to medium term (before 2020) reducing
greenhouse gas emissions by 30% compared to 1990 levels.
Beyond 2050, reducing greenhouse gas emissions by 60% to
80% compared to 1990 levels.

2020

2050

130g / 95g / 70g CO,/km

* 65% of the new passenger car fleet to meet 130g CO,/km
target by 2012, 100% to meet target by 2015;

* 95g CO,/km target by 2020;

* 70g CO,/km is the European Parliament’s vision for a CO,
passenger car target by 2025.

2015

2020
2025

175g / 135g CO,/km

75% of the new light commercial vehicles fleet to meet
175g CO,/km by 2014, 100% by 2016;
135g CO,/km target by 2020.

2016

2020

Future powertrains for light
and commercial vehicles

Development of new powertrain concepts able to give a
substantial contribution to the achievement of CO, reduc-
tion for passenger cars, light- and heavy-duty commercial
vehicles in 2020, including rail-traction and waterway ap-
plications.

2020

Increase use of renewable
fuels for transport

Directives: 2009/28/EC & 2009/30/EC

Each Member State shall ensure that the share of energy
from renewable sources in all forms of transport in 2020 is
at least 10% of the final consumption of energy in transport
in that Member State.

The greenhouse gas emission saving from the use of bio-
fuels taken into account shall be at least 35%; with effect
from 1 January 2017, the saving from the use of biofuels
taken into account shall be at least 50%; and from 1 January
2018 the greenhouse gas emissions saving shall be at least
60% for biofuels produced in installations in which produc-
tion has started on or after 1 January 2017.

2020

2017
2018

AT

0

GHG emission reduction

20% reduction of GHG by road transport (based on 1990
figures) until 2020.

2020

250,000 Electric Vehicles

250,000 EV (incl. PHEV, excl. 2-wheelers) by 2020, which will
be about 5% of all passenger cars.

2020

Alternative Propulsion

5% of new passenger car vehicle fleet with alternative pro-
pulsion system until 2010.

2010

Biogas-CNG-fuelled vehicles

200,000 vehicles running on a biogas-CNG-mix fuel with
min. 20% biogas.

2020

Renewable energy

10% of fuels from renewable energy until 2020 .

2020

DE

Reduction of CO, pollution by
40%

Reduction of CO, pollution by 40% in 2020 from 1990
levels.

2020

1,000,000 electric powered
vehicles

At least 1,000,000 electric powered vehicles on road by
2020.

2020

‘Fostering social acceptance’
for electric mobility

To implement climate and economic policy goals, the forth-
coming changes must gain social approval.

0

Facteur 4

In 2003, France made the commitment to reduce its overall
CO, emissions by a factor of 4 before 2050 from the 1990
level.

2050

Biofuel incorporation

5.75% of biofuels in 2010.

2010
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Cut of 70 million tons of CO,

Establishment of the national plan on the sustainable mo-
bility in the urban areas for the improvement of the public
transport, within 2011.

2011

GHG emissions reduction

Contribute to the reduction of the 6.5% of the greenhouse
gas through:

a) Introduction of vehicles of least environmental impact;

b) Use of biofuel;

c) Planning and realization of flexible services of collective
transport;

d) Purchase of instrumentation for the realization of centres
and services for the maintenance of vehicles of alternative
traction.

Reduce emission of green-
house gasses

Reduce the emission of greenhouse gases by 30% in 2020
compared to 1990.

2020

GHG emission reduction

By 2010, greenhouse gas emissions shall be lowered by 4%
compared to 1990.

2010

Fossil Fuel Independence

The dependence on fossil fuels should be no longer existent
by 2030.

2030

1,000,000 Electrical Vehicle

Electrical vehicle market introduction:
- Pilot test on technical, economical and ecological viability
of electric vehicles, looking to have 1 million by 2014.

2014

Increase use of bio-fuels

Use of bio-fuels on public transportation:
- Use of 20% bio-fuels by 2009, in order to work towards
the 38% goal by 2012.

2012

’a

GHG emission reduction

Cut greenhouse gas emissions by at least 80% by 2050
(compared to 1990 levels).

2050

RN
7 S48

GHG emission reduction &
Ultra-low Carbon Vehicles

UK Government wants the UK to be a world leader in
research, development, demonstration and commercialisa-
tion of ultra-low carbon vehicles:

e Cut transport emissions by 14% by 2020 (compared to
2008 levels);

e Obtain 10% of UK transport energy from sustainable
renewable sources by 2020;

e See 340 electric vehicles and low carbon cars on UK roads
by late 2010.

2020

2010

10% of energy from renewable
sources

UK Government has set of target for the transport sector
to achieve 10% of energy from renewable sources by 2020,
measured as a percentage of the energy consumed by road
and rail transport, which could be achieved through further
electrification of transport, such as electric vehicles and
plug-in hybrid vehicles.

2020

Increase share of renewable
fuels

A specified percentage of the supplied road fuels in UK has
to be made up of renewable fuels: 2010/11 -- Biofuel 3.5%

2010-2011

Fuel Efficiency and GHG Emissions Targets - EU and EU Member States
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4.3.3 Summary of targets related to fuel efficiency & GHG emissions for non-European countries

Fuel Efficiency & GHG Emissions

Country

Target

Detailed Description

Target Year

CA

*)

Reduce Greenhouse Gases

Canada’s comprehensive action plan to fight climate change
will reduce greenhouse gas emissions by 17% from 2005
level until 2020, starting Canada’s plan to achieve reduc-
tions of 60-70% by 2050.

2020

2050

Electric Mobility in 2018 Cana-
dian Electric Vehicle Technol-
ogy Roadmap (evTRM)

By 2018, there will be 500,000 highway-capable plug-in
electric-drive vehicles on Canadian roads, as well as a
larger number of hybrid-electric vehicles. These vehicles
will contain more Canadian parts than the cars on Canada’s
roads nowadays. Technology Roadmap (evTRM) should be
completed end of 2009.

2018

Fuel Efficiency

Regulate the fuel efficiency of cars and light duty trucks,
beginning with the 2011 model year. Harmonisation with
US approach. By the 2016 model year, these regulations will
reduce average fuel consumption and CO, emissions from
new vehicles by 20% compared to 2007.

2016

Renewable Fuel

Require 5% average renewable content in Canadian gasoline
and diesel fuel, such as ethanol and biodiesel.

2010

CN

Green growth

20% reduction in energy consumption per unit of GDP and
an estimated 45% increase in GDP, each by 2010.

Total discharge of major pollutants down to 10% in five
years, with the growing population.

2010

CO, emission reduction

During the 11th Five-Year Plan period, reduce the total
emission of major pollutants by 10%.

The Chinese Academy of Sciences has released its China
Sustainable Development Strategy Report 2009 in which

it sets objectives for reaching by 2020. China’s low carbon
economic development target is set at 40% ~ 60% reduc-
tions of energy consumption per unit of GDP over the 2005
level, and CO, emissions per unit of GDP to be decreasing
by about 50%.

2010

Reduction of fuel consumption

Proposal for introduction of Stage Ill fuel efficiency standard
for passenger cars, in order to control the national average
fuel consumption of passenger cars down to about
71/100km, with the corresponding CO, exhaust around
167g/km.

2015

20% by 2020

China targets the use of 20% of renewable energies in its
energy mix.

2020

Fuel Efficiency Standards

Plan for fuel economy standards for vehicles announced.

2011

Alternative propulsion

R&D efforts should focus on propulsion technology for use
of hybrid vehicles, biofuels and alternative energy.

2012

Alternative Fuels

Alternative fuels, such as hydrogen and biofuels, need to
be promoted to ensure the long-term sustainability of the
industry.

Biofuel: 20% ethanol and biodiesel in transportation fuel by
2017;

20% vehicle use of Hythane by 2020.

2017

2020
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CO, reduction

The Japanese Prime Minster has announced plans to reduce
the country’s domestic CO, emissions by 25% by 2020,
compared to 1990 levels.

2020

Fuel Consumption Reduction

15.1km/I on average for passenger cars over the 10-15 test
cycle by 2010 Fiscal Year (FY), meaning it starts in April;
16.8km/I on average for passenger cars over the JCO8 test
cycle by 2015FY.

2010

2015

Cool Earth

In 2007, the ‘Cool Earth — Innovative Energy Technology
Programme’ was announced. In this programme, the Japa-
nese government is supporting the introduction of plug-in
hybrids, electric cars and fuel cell vehicles. The aim of the
programme is to reduce the cost of these vehicles down to
400,000 Yen per kilowatt and increasing the durability up to
90,000 hours. The programme hopes fuel cell technology in
transport will be widespread by 2020-2030.

2020-2030

Increase Use of Biomass

In the plan for ‘Biomass Production Technologies’ launched
in 2008 by METI and NEDO, the Japanese government is
encouraging the development of bioethanol and biodiesel
for road transport. The target is 3% bioethanol in gasoline
by FY 2010, and 10% by 2030.

2010

2030

50% in 2050

Reduce CO, emission by a factor of 50% by 2050 in every
sector, including transport. The base year could not be
retrieved.

2050

Energy efficiency improvement

By 2030, Korea will reduce its energy intensity level to 0.185
tonnes of oil equivalent (toe) /US$1,000 from the current
0.341 and cut energy consumption by 42 million TOE.

2030

Development of hydrogen
technologies

The goals for 2012 include the development of hydrogen
production systems using electrolysis-based renewables, a
stationary 370 MW fuel cell, and the introduction of 10,000
fuel cell vehicles.

2012

Electric vehicles penetration

The Korean government has come up with a blueprint to
commercialize electric cars by 2011, and the government is
targeting 10% penetration of fully electric vehicles for the
Korean market by 2020.

2020

Renewable share target

The objective of the plan is to attain a 3% share of new and
renewable energy by 2006 and 5% by 2012.

2012

Reduction of the use of fossil
fuels

By 2030, fossil fuels will account for only 61% of total en-
ergy consumption down from the current 83% and the use
of renewables will increase to 11% from 2.4% in 2007.

2030
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us Advanced Combustion Improve passenger vehicle engine efficiency 25%—40% and | 2014
E commercial vehicle engine efficiency at least 20% by 2014
— while meeting emission standards by 2014.
Market Readiness for PHEV Enforce Vehicle and Systems Simulation and Testing to dem- | 2015

onstrate market readiness of PHEV technologies by 2015.

Materials Develop material and manufacturing technologies which 2010
could cost-effectively reduce the weight of passenger vehi-
cle body and chassis systems by 50%.

Fuel Consumption Reduction The national programme would require model year 2016 2016
vehicles to meet an estimated combined average emission
level of 250 g CO, per mile (155.4 g/km).

Hydrogen Production Reduce the cost of hydrogen to $2.00-$3.00/ gasoline gallon | 2017
equivalent (gge) (delivered) at the pump.

Hydrogen Delivery Reduce the cost of compression, storage, and dispensing at | 2015
refuelling stations and stationary power facilities to

< $0.40/gge of hydrogen (independent of transport).
Reduce the cost of hydrogen delivery from the point of pro-
duction to the point of use in vehicles or stationary power 2017
units to <$1.00/gge of hydrogen in total.

Hydrogen storage Develop and verify on-board hydrogen storage systems 2010
achieving 2 kWh/kg (6 weight percent wt%), 1.5 kWh/L, and
S4/kWh. 2015
And achieving 3 kWh/kg (9 wt%), 2.7 kWh/L, and $2/kWh.

Fuel Cells develop a 60% peak-efficient, durable, direct hydrogen fuel | 2010
cell power system for transportation at a cost of
$45/kW by 2010; 2015
$30/kW by 2015.

Biomass Increase the use and production of Bio-fuels and displacing | 2017
30% of 2004 gasoline use by 2030. 2030

Table 4-2  Fuel Efficiency and GHG Emissions Targets - non-EU Countries

GHG reduction targets are set in the EU and all analysed Member States. The introduction of fleet average CO,
limits should lead to significant reduction of automotive caused GHG emissions. The trend to electrification is
clearly shown in the targets of the Member States. Legal targets are also set for the use of renewable energy in all
transport modes for the EU.

The non-European countries have also defined clear targets to reduce GHG reduction and some countries have
introduced or plan to introduce new fuel efficiency standards for passenger cars and light trucks. The plans of the
USA are based on the national fuel efficiency programme announced by President Obama in 2009. Japan and the
EU have set the most stringent fuel efficiency standards.

Canada and South Korea defined clear targets for the introduction of electric vehicles until 2018 resp. 2020. Canada
includes also competitiveness in this target. Increasing usage of renewable fuels is targeted by the industrialized
and also by the emerging countries. The USA is the only country defining clear targets for increase utilisation of
hydrogen in road transport.
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4.3.4 Summary of targets related to the competitiveness of the automotive sector for European countries

Competitiveness

drogen programme

diesel and launch the first Italian programme for vehicles
fed by hydrogen. Target: Creation of the Institute of Auto-
motive Research and Education. Development of hybrid-die-
sel vehicles to bring this technology on the market quickly.

Country Target Detailed Description Target Year
EU Improve competitiveness Improve competitiveness via technological leadership in 2020
green car technologies as mentioned in the “Europe 2020”
strategy announced in 2010.
DE Lead market for electric mobi- | Germany to become a lead market for electric mobility. -
lity
Competitiveness in the field of | Innovations are seen as the key to maintain and expand -
electric mobility competitiveness. Target: Interlink industry and science as
closely as possible to speed up innovations.
IT Italian Diesel Hybrid and hy- Develop the competences in the applications of the hybrid- | -

Improve collaborations to
increase local competitiveness

Improve the collaboration of local governments with the
universities and various entrepreneurial associations for
activities of industrial research and precompetitive develop-
ment. For the automotive sector, and for other productive
sectors set the target: Attract investments, develop the
technical-industrial and economic abilities of the territory.

NL Strengthen the competitive HTAS programme: The Dutch automotive industry intends 2016
““‘ position of the Dutch automo- | to further strengthen its competitive position through tech-
' tive industry through techno- | nological innovations and expresses a strong ambition to
logical innovations increase its annual revenues from €12 bn to €20 bn in 2016.
UK Become world leader in ultra- | UK Government wants the UK to be a world leader in re- 2010/ 2020
N L3 low carbon vehicles search, development, demonstration and commercialisation
<> of ultra-low carbon vehicles.

*For EU, France, Spain, Sweden and Austria, no target could be identified

Table 4-3

Competitiveness Targets - EU and EU Member States
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4.3.5 Summary of targets related to the competitiveness of the automotive sector for non-European countries

Competitiveness

Country

Target

Detailed Description

Target Year

CA

*)

Make Canada an even more
attractive international des-
tination for research, invest-
ment and work in the fields of
science and technology.

A comprehensive plan has assisted the Canadians in devel-
oping strategic investments and alliances to improve the
quality of life of Canadians and strengthen the economy.
These measures have included increased funding to support
Canada’s scientists and researchers through the federal
granting councils; providing better research equipment and
facilities for colleges and universities; helping organizations
and businesses to bring more innovations from the labora-
tory directly to the marketplace; and launch new initiatives
to educate, attract and retain the world’s best scientists.

Optimum positioning of the
Canadian industry in the global
automotive industry

Positioning the Canadian industry in this fast-paced, tech-
nologically driven industry. The approach is built on four
pillars: sustaining sound fiscal and economic framework
policies; supporting integration of the North American auto-
motive sector; investing in research and development; and
creating an Automotive Innovation Fund.

countries from the G-7.

Electric Mobility in 2018 Cana- | By 2018, there will be 500,000 highway-capable plug-in 2018
dian Electric Vehicle Technol- electric-drive vehicles on Canadian roads, as well as a
ogy Roadmap larger number of hybrid-electric vehicles. These vehicles
will contain more Canadian parts than the cars on Canada’s
roads nowadays. Technology Roadmap (evTRM) should be
completed end of 2009.
CN Battery cost reduction The cost of the rechargeable battery is lower than
0 2-3 RMB/Wh.
Increase electric vehicle pro- China wants to raise its annual production capacity to 2011
duction significantely 500,000 hybrid or all-electric cars and buses by the end of
2011, from 2,100 in 2008.
IN Improve the global competi- Promote a globally competitive industry, emerge as a global | 2020
f%\ tiveness of the Indian automo- | source for auto components and improve manufacturing.
-wr tive industry
JP Leader in Low-Carbon-Tech- Japan aim to ‘lead the world in the development of low car-
‘,// \\‘ nology bon technologies and associated international cooperation
\ and proactively diffuse their achievements to the interna-
B tional society.’
The Japanese government is also supporting the develop-
ment of fuel cell and energy storage technologies.
KR R&D competitiveness, become | By 2015, Korea will become the major R&D hub in the Asia 2015
7 the major R&D hub in the Asia = Pacific region.
‘\\\./‘ Pacific region. By 2025, Korea will reach the level of competitiveness of 2025
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i

energy storage devices

volume (500,000 units);

- costs for all on-board storage technologies is $2/kWh;

- reduce the cost of making high-pressure carbon composite
storage tanks by a factor of 9 from 2005 costs.

Reduce energy storage pro- Reduce the production cost of a high energy and high power | 2014
duction costs. battery from $1,000/kWh in 2006 to $300/kWh by 2014,
enabling cost competitive market entry of PHEVs.
Power Electronics and Electric | With same life and performance requirements reach a cost | 2015
Motor of no more than $12/kW by 2015.
Cost and technology validation | Validate $1.60/gge (at the plant gate) hydrogen cost from 2014
for hydrogen vehicles. biomass gasification and $3.10/kg for central wind based
electrolysis (at the plant gate);
Validate that hydrogen vehicles have greater than 300-mile | 2015
range and 5,000-hours fuel cell durability, and hydrogen
infrastructure that results in a hydrogen production cost of
$2.50/gge (untaxed), and safe and convenient refuelling by
drivers (with training).
Reduce manufacturing costs of | $60 per kW for the same stack technology (2006) at high 2015

Table 4-4  Competitiveness Targets Non-EU Countries

As Table 4-4 clearly shows, “competitiveness” is a theme where it is difficult to set quantified targets. For some of
the statements no target years could be identified. However, competitiveness is in many countries one of the key

objectives for the automotive sector.

No explicit targets regarding competitiveness for the European Union have been identified. However, their impor-
tance is stressed in the Europe 2020 strategy, the European Green Cars Initiative and ERTRAC activities. Most of
the national European targets to improve competitiveness are focused on leadership in low carbon technologies and

electrification.

For some Member States no competitiveness targets could be identified. Recovery plans for the automotive industry
based on renewal of the car fleet or similar to foster the economic crises of the last years are not included in this

study.

The US are defining clear targets for commercialisation of new powertrain systems and energy storage devices.
Japan, China and Canada are also focusing on electric mobility to strength their automotive industries. Japan,
Canada, China and Korea determine R&D as key issue for automotive competitiveness.
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4.3.6 Summary of targets related to pollution, mobility and safety for European countries

Pollution (P) e Mobility (M) e Road Transport Safety (S)

Country Target Detailed Description Target Year | Challenge
EU Environment-friendly and | Improve recyclability of vehicles and vessels. For road vehi- | 2020 Pollution
efficient industrial pro- cles the target will be to reach 95% recyclability. (P)
cesses
Euro 6 / VI Exhaust Emis- | Euro 6 / VI emission limits for passenger cars, light commer- | 2014 P
sion Limits cial vehicles as well as heavy duty vehicles. 2013
Future powertrains for The target includes near-zero-emission levels (better than 2020 P
commercial vehicles EURO 6) maintained during the engine’s useful life. The
engine concept should be further fully optimised to meet
future demands on bio-based fuel. Activities concern power-
trains based on internal combustion engine used in truck,
bus, rail-traction and waterway vessel applications.
Safety Minus 50% fatalities until 2010 (based on 2001 figures). 2010 Safety (S)
95% of reuse and reco- The main objectives of Directive 2000/53/EC on end-of life 2015 P
very and 85% of reuse vehicles (ELV Directive) are the prevention of waste from ve-
and recycling of vehicles hicles and the reuse, recycling and other forms of recovery
and components of end-of-life vehicles and their components so as to reduce
the final disposal of waste.
AT Minus 50% fatalities Minus 50% fatalities until 2010 (based on 2001 figures). 2010 S
“‘ Reduction of injury ac- 2010: Reduction of injury accidents by 20% (based on 2001 | 2010 S
-wr cidents figures).
DE New mobility Electric mobility will help to establish a new culture of mo- Mobility
. bility and modern urban development and planning. (M)
FR Number of killed on the Less than 3000 fatalities per year in 2012. 2012 S
' ' road
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IT Improvement of the a) Innovative and modular architectures of vehicle, able to M
‘ ' vehicles for transport of include different systems of propulsion;
B people & goods and the b) Active and preventive systems for the safety of the
relationship to the infra- vehicle and the connection vehicle-to-vehicle and vehicle-
structure infrastructures;
c) Economic and ergonomic internal furnishings, with par-
ticular reference to old and/or disabled people;
d) Infotelematic platform for the safety and the manage-
ment of people and/or goods in urban areas;
e) System and logistic components for the transport of
goods in urban areas;
f) Multimodal, safe, integrated and timely system for the
transport of goods at middle and long range.
Improvement of the qua- | a) Realization of services and infrastructures to increase the P&M
lity of the air in the urban | use of public transport;
areas and potentiation of | b) Potentiation of the integrative services for the local public
the public transport transport and the complementary ones;
c) Promotion of the cycling mobility through the creation of
urban nets;
d) Realization of specific interventions to increase the safety
of the weak road users: children, school kids and pedestri-
ans.
End of Life Vehicle Re- Potential recovery of around 1.2 million tons a year of mate- = 2015 P
covery rial and create an efficient system between the operators of
the weaving factories to reach, by 2015: recover of ELV: 95%
in weight and recycle/reemployment of ELV: 85% in weight.
Decongestion of traffic Establishment of a national plan on the sustainable mobility = 2011 M
in the urban areas for the improvement of the public trans-
port within 2011.
NL Nota Mobility Travel time on the highways during peak hours has to be 2020 M
““‘ below the travel time during non-peak hours plus 50% .
-w Reduction of the number | Reduce the number of fatalities to less than 500 by 2020. 2020 S
of traffic fatalities
SE. Environment A massive decrease of the pollution due to car emissions. P
: > Safety and Health Decrease of the number of road fatalities by 50% by 2010. 2010 S
Sp Speed Limit Reduction 20% speed limit reduction 2009 S
m Public Transport Reserved lanes for public transport in cities with more than | 2012 M
- 500000 inhabitants.
Worker Mobility Plan Establish planned bus routes for companies with more than | startin M
100 workers, according to their living place starting in 2009. | 2009
UK series of safety targets Reduce road fatalities by 33%. 2020 S
N L3 Reduce total number of serious injuries by 33%.
1 S Reduced number of children (aged 0-17) killed or seriously
injured by 50%.
Reduced number killed or seriously injured per km travelled
by pedestrians and cyclists by 50%.
Table 4-5  Other Targets EU and EU Members
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4.3.7 Summary of targets related to pollution, mobility and safety for non-European countries

Pollution (P) e Mobility (M) e Road Transport Safety (S)

Country

Target

Detailed Description

Target Year

Challenge

CA

*)

Road Safety Targets 2010

1) 30% decrease in the average number of killed and seri-
ously injured compared to 1996-2001 --> 904 less fatalities
as well as 5762 fewer seriously injured;

2 ) minimum 95% seat belt and proper child restraint use
--> 115 fewer occupants killed;

3) 40% decrease in the share of road user fatalities or seri-
ously injured in crashes involving alcohol --> 428 fewer road
users killed, 1445 fewer seriously injured;

4) 20% decrease in killed or seriously injured young drivers
(16-19);

5) 20% decrease in number of people killed or seriously in-
jured in crashes involving commercial vehicles --> 122 fewer
road users killed, 359 fewer seriously injured;

6) 30% decrease in number of vulnerable road users killed
or seriously injured;

7) 40% decrease in the number of road users fatal or seri-
ously injured on rural roadways 600 fewer killed, 2956 fewer
seriously injured.

2010

Safety (S)

Reduction of Exhaust
Emissions

Harmonisation with US approach under the Canadian Envi-
ronmental Protection Act.

2011

Pollution

(P)

@)
=2

Reduction of Exhaust
Emission

Introduction of Phase IV emission standard for passenger
cars and light commercial vehicles (based on EURO 4).

2010

)

¢

Emission Regulations

Environment concerns led to India narrowing the gap with
European standards at a rapid pace.

2010 &
later

Bus body design

Futuristic Bus Body Design with emphasis on energy conser-
vation and ecofriendly material.

2012

Recycling of vehicles

By 2020 recoverable materials will be annually 1.5 Mio tons
steel, 180000 tons aluminium, 75000 tons rubber, 75000
tons plastics.

2020

Overcome road infrastruc-
tural bottlenecks

To face the mobility challenges: National Highway Develop-
ment Project, Rural Roads Programme, State Roads Projects,
Mumbai Urban Transport Project.

2012

Mobility
(M)

N\

N\
(\!/‘;%

Reduction of Exhaust
Emission

Introduction of new ‘Post New Long Term’ emission regula-
tion and a more accurate test procedure JCO8 mode test.

2011

Improve traffic condition
in residential roads

This has stimulated investment in infrastructure in Japan
(rather than on-car technology) to remove the flow of
through traffic of vehicles from residential roads and by
improving sidewalks.
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us Vehicle to Vehicle (V2V) Employ advanced V2V wireless technologies to reduce, miti- S
E gate, or prevent 82% of crashes by unimpaired drivers.
— Establish robust Dedicated Short Range Communication

(DSRC) standards for safety-critical applications.
Accelerate in-vehicle technology to ensure value to the first

V2V vehicles.
Vehicle to infrastructure Employ advanced V2| wireless technologies to reduce, miti- S
(val1) gate, or prevent an additional 12% of crashes.
Develop signal warnings that support active safety.
Safety Develop hydrogen leak detection technologies such as sen- | 2012 S
sors.
Real-Time Information Capture real-time environmental data from vehicles and P&M
Synthesis integrate it with other sources for use in transportation

management and performance improvement.
Create applications that use real-time data on environmen-
tal impact for use by transportation managers and travellers.

Smart Roadside Enhance roadside enforcement operations. M
Identify and communicate with commercial vehicles in real-
time at highway speeds.

Provide enhanced road condition and traffic information to
support commercial vehicle route planning and improved
access to intermodal ports, urban pick-up, and delivery
locations.

Table 4-6: Other Targets - Non-EU Countries

Exhaust emission limitation and end of life vehicle targets are based on directives and regulations valid for the
whole EU. The EU published the Euro 5&6 and Euro VI exhaust emission standards. The EU safety target is de-
fined for 2010 and needs to be reviewed soon.

Mobility targets are based on new vehicle technologies and improvement of the infrastructure. This study investi-
gates mainly public funding in automotive RTD activities, therefore only several mobility targets are mentioned, if
they can be linked to automotive technologies.

The emerging countries China and India are reducing the gaps between EU and their national exhaust emission
limits (introduction of Euro 4 equivalent limits). The USA’s safety targets are based on new vehicle information and
communication systems.

4.4 Analysis of national funding programmes for automotive RTD

4.4.1 Programme calls and technologies

Based on identified challenges, the reflection on future visions and the definition of research targets, technological
progress is required to advance the state-of-the-art. Therefore, all of the target countries run programmes to sup-
port research and encourage RTD of the needed breakthrough technologies. For automotive research the authors
defined 17 technology categories in order to structure the content of the programmes and calls.

+ Advanced internal combustion engines

» Hybrid powertrains & electrification

 Fuel cell technologies

+ Advanced conventional and alternative fuels

* Energy storage

+ Aftertreatment technology

 Vehicle structures
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* Vehicle chassis technology

+ Active safety technologies

+ Passive safety technologies

+ Control systems & interfaces

+ Electronics hardware

* Actuation technology

* Infotainment & telematics

* Materials technology

* Product and process development methods
* Manufacturing methods

Programme calls could be identified for 19 out of the 23 ‘EAGAR countries’, in total 371 for the years 2006 until
20098. They were matched with the technology categories and an overview of addressed technologies could be cre-
ated per call and country. The data available for this analysis was summarized in Figure 4-2 with all the technology
categories and countries listed to have a direct comparison of importance of each topic category for each country.
This allows a graphical comparison in relation to importance. The total number of calls from each country can vary
greatly and the technology categories can overlap in certain calls. However, it provides a good overview on the pri-
oritised technologies in the various countries and the tendencies where a country focuses public funding.

The results obtained from the programme call analysis are quite heterogeneous. Some countries tend to focus
their efforts into a specific sector with dedicated programmes; others try to cover all the subjects in their research
programme calls, which usually follow a bottom-up approach. A lack of coverage of certain categories in certain
countries can indicate a lower importance of certain challenges, but may also simply refer to fewer stakeholders in
these fields and a lower importance for the domestic industry. Nevertheless, some clues are evident about the direc-
tions where countries focus.

Mature economies support the hybridisation and electrification of road vehicles and consequently fund alternative
propulsion technologies, electronics, system integration and energy storage technologies. This is evident for most of
the EU countries, Japan, Canada and the USA. Interestingly “materials technology” was called most often in the
analysed calls in Japan, Canada and the USA.

The emerging economies try to make their way into more efficient productive networks with environmentally
friendly technologies, such as alternative fuels and advanced internal combustion engines. In line with their visions
and research targets the improvement of manufacturing methods as well as product and process development are
important, an aspect which is not evident for the EU and its Member States. China launched several calls to support
battery research, India had materials ranked on top of the list. South Korea supported fuel cell technologies and
also battery RTD. Almost all the countries still consider safety and electronics development, and include them in
their research targets.

Figure 4-2 shows in the first column all countries for which programme calls for automotive research between 2006
and 2009 could be identified. Between chart and legend one can see the total number of these calls. The bar chart
visualises the different automotive technologies relatively (coloured section) and how often they were addressed
(number) in these calls.

It is important to clarify that some calls overlap and therefore do not add up to the total number of calls. For bottom-
up calls each technology was counted once. See for example Spain with 27 calls and nearly all of them bottom up,
open for any kind of automotive RTD.

The number of programme calls might not be the most accurate indicator, but it was the best that was available to
perform the assessment on the technological aspects.

8 See EAGAR Country Reports
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Figure 4-2 Technology Categories addressed in all analysed calls
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Summarising the information about addressed technologies to four main groups of ‘economies’ in Table 4-7, shows
that in the EU Member States 50% of the calls are open for internal combustion engine development, compared
to Canada, Japan and the US where on average only 10% of calls support ICE RTD. In the emerging countries
nearly 2 third of all analysed calls are open for energy storage research, which is preliminary battery technology for
automotive applications.

Technologies in % of calls Member States CA, JP, US CN, IN, RU, KO
Advanced IC engines 21% 50% 10% 46%
Hybrid powertrains & electrification 57% 61% 25% 50%
Fuel cell technologies 32% 54% 24% 54%
Advanced conventional and alternative fuels 39% 56% 18% 57%
Energy storage 43% 57% 17% 64%
Aftertreatment technology 11% 39% 8% 29%
Vehicle structures 14% 48% 11% 21%
Vehicle chassis technology 14% 43% 9% 25%
Active safety technologies 18% 49% 9% 36%
Passive safety technologies 32% 48% 7% 29%
Control systems & interfaces 61% 55% 14% 39%
Electronics hardware 57% 55% 17% 39%
Actuation technology 54% 43% 5% 18%
Infotainment & telematics 46% 50% 19% 21%
Materials technology 11% 58% 29% 43%
Product and process development methods 21% 54% 13% 36%
Manufacturing methods 4% 45% 13% 43%

Table 4-7  Technology coverage by calls

4.4.2 Challenges and Technologies

Another analysis made in this section is a correlation of the technology categories with the challenges as shown
in Table 4-8. All technologies support one or more of the critical challenges. So a matrix was made to match the
technologies with the challenges.

Technology vs. Challenge Correlation Fuel efficiency & Pollution & Mobility Safety &

GHG emissions noise security

Advanced IC engines (e} 0

Hybrid powertrains & electrification (0] (e}

Fuel cell technologies (e} (6}

Advanced conventional and alternative fuels (o] (0] 0

Energy storage (6] 0} o

Aftertreatment technology 0]

Vehicle structures 0
Vehicle chassis technology (e}
Active safety technologies 0] (0]
Passive safety technologies 0 (0]
Control systems & interfaces 0]
Electronics hardware 0]
Actuation technology (e}
Infotainment & telematics o (o]
Materials technology (e} o}
Product and process development methods 0] (0]

Manufacturing methods 0] 0

Table 4-8  Assignment of technology categories to challenges
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Based on this matrix the relevance of each challenge in the related country was determined. The number of calls
for each category was assigned to the challenge hence, showing a relative significance of the challenges. Figure 4-3
shows the importance of the mentioned challenges based on the number of calls related to a certain challenge. The
number of calls was chosen as best available criterion to determine the importance of the challenge. The figures
provide a good overview about the importance of the challenges based on the RTD effort given in the various coun-
tries. Nearly every country considers GHG emission, fuel consumption and competitiveness as major challenges for
the future. Compared to the non-European countries, mobility is rather important for the EU Member States. The
programme calls of the EU have been focused on GHG and fuel consumption. Overall, fewer calls are related to
competitiveness, safety and security. Pollution plays a more important role in Asian countries.

0% 10% 20% 30% 40% 50% 60% 70% 80% 90% 100%

EU
AT
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Ccz
FR
DE
GR
NL
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B Fuel efficiency & GHG emissions B Pollution & noise
Mobility B Safety & security

B Competitiveness

Figure 4-3  Percentage of calls addressing challenges
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4.5 Approaches of programme implementation

Other important issues in the benchmarking of publicly funded automotive research are the different approaches of
programme implementation. This is basically defined by the research stages addressed and the type of instruments
applied. An overview on both indicators can be found in Table 4-10 and Table 4-11. In addition the flexibility for
programme and project management have been assessed.

4.5.1 Research Stages

Regarding the research stages addressed, four categories have been used as defined in Table 4-9. The majority of an-
alysed countries focus their R&D programmes on industrial and pre-competitive research. This is most likely owed
to the fact that the underlying R&D policy of those countries is to support innovations and also to strengthen small
and medium-size enterprises with limited R&D capacity. A similar number of countries do support in their entirety
of programmes all research stages. However, although all stages are being considered the majority of programmes
focuses on industrial and pre-competitive research for the same reason as mentioned above.

Research stage Definition

Fundamental research ' Fundamental (or basic) research covers any research into phenomena & principles of
operation, usually but not only at a university level. It may be of clear interest to a particular
branch (e.g. automotive) and appear likely to meet existing needs in some way. However it is
not yet clear for which par-ticular applications it will be suited or how it might be practically
imple-mented (in an engine or vehicle, for example).

Industrial research The planned research or critical investigation aimed at the acquisition of new knowledge and
skills for developing new products, processes or ser-vices or for bringing about a significant
improvement in existing products, processes or services. It comprises the creation of
components of complex systems, which is necessary for the industrial research, notably for
generic technology validation, to the exclusion of prototypes.

Pre-competitive The acquiring, combining, shaping and using of existing scientific, techno-logical, business

development and other relevant knowledge and skills for the purpose of producing plans and arrange-
ments or designs for new, altered or improved products, processes or services. These may
also include, for example, other activities aiming at the conceptual definition, planning and
documentation of new products, processes and services. The activities may comprise
pro-ducing drafts, drawings, plans and other documentation, provided that they are not
intended for commercial use.

Industrialisation / Product feasibility study and concept phases. Includes establishment of product content and

commercialisation suppliers, gathering of validation data, performing of CAE tasks for concept design, and
creation of product prototype with pro-duction intent. Support to fleets of appropriate-
technology vehicles to promote public interest and stimulate a bigger market for ‘higher-
volume niche’ products. Support to public bodies to encourage procurement and usage of
appropriate-technology vehicles at mainstream level.

Table 4-9  Definition of Research Stages

In general most countries do not focus their automotive programmes on more fundamental oriented research.
Exception might be Japan where a tendency towards applied and fundamental research can be observed. Japan
supports only to a minor extend the R&D effort of their industry. Consequently, the R&D programmes are adapted
to the needs of RTOs and academia. In all other countries fundamental research is being addressed by dedicated
programmes which follows bottom-up projects and are not specific for automotive R&D.
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4.5.2 Types of Instruments

This section highlights if the focus of supported research activities is put on collaborative projects or single partner
projects or if they are equally addressed. In the EC-FP terminology different types of projects are called “instru-
ments”. A clear trend can be seen towards collaborative projects with a minimum of three (but usually much more)
independent organisations forming a project consortium. This goes hand in hand with above mentioned discussion
that applied and pre-competitive research is favoured by most countries. Both research stages require in general the
cooperation among different stakeholders with different competences.

The EC-FPs know a comprehensive set of different instruments such as “Integrated Projects”, “STREPS” and
“Networks of Excellence”, “Coordination and Support Actions” and “Demonstration Activities”. This portfolio
is complemented with various types of grants for the mobility of researchers, “Pilot Projects”, initiatives by the
ERA-Net scheme, the ERC or EUREKA. With the introduction of Joint Technology Initiatives and Joint Program-
ming the complexity of the European system has further increased. Individual stakeholders have to put more time
(and money) into joining multiple organisations to obtain information and funding. The authors assume that also
overhead costs will increase. This is not efficient. A European alignment process is only beneficial if a significant
number of Member States dedicates a significant amount of funding to certain initiatives. To resolve this complexity
problem, the recommendation from this EAGAR study is to reduce the number of different types of programmes
and projects.

The other countries despite Japan do allow projects with a single partner. Again, recommended are collaborative
projects or at least a strong link with industry e.g. in form of industrial advisory boards. In Japan, due to their focus
on fundamental and applied research, single partnership projects are being assumed to be favoured. Regarding the
duration of these projects, in principal a project length of 2 -4 years is being favoured.

Besides collaborative or single partner project some countries have various other instruments. Particular in the U.S.
the variety of types of instruments applied in automotive R&D differs significantly from the other countries. Besides
collaborative research projects and grants for single entities, federal research facilities and university transportation
centres are supported by the publicly funded automotive R&D programmes. Regarding project duration the US also
funds projects for a short term (< 1 year) if they address the implementation of technologies.
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4.5.3 Funding Rates

The EC FP7 is planned for duration of 7 years with ‘rules of participation’ including funding rates being fixed over
the entire period of FP7. This multiannual planning of FP ensures that calls in a certain sub programme can be
launched at least every year. EC FP offers funding rates of 50% for private companies and 75% for public institutes
for all stages of research. Competition in FP7 calls is stronger than in national programmes. Although calls are de-
fined top-down the oversubscription with proposal is high. Success rates of only 20% are routine.

The Joint Undertakings ENIAC and ARTEMIS use EC funding and national funding. The EC funding share is
16.7%, national rates depend on national commitments and follow national regulations. The range is from 0% na-
tional funding to 83.3%, depending on the research stage and organisation type.

Although having the same regulations as boundary conditions (the EC Community Framework for State Aid for
Research and Development, 2006) the national programmes in MS vary significantly with their funding rates. The
rates are often not fixed but sometimes depend on the outcome of calls. In several MS the funding rates for collabo-
rative projects are calculated on project basis and not individually for the participating organisations. Consequently
companies have to agree with participating research institutes if and to what amount they cover the institute’s costs
which aren’t funded. Cost reporting would be a study of its own: There can be limits for hourly rates or for the ac-
ceptance of indirect costs, e.g. a maximum percentage on top of the personnel costs. Some agencies accept average
personnel cost rates, others only the actual costs in the reporting period.

Regularly national funding agencies provide mixtures of direct project funding (cash) and support to reduced inter-
est rates for loans. National planning is mainly done on annual basis, so there is less long-term security about the
availability of funds. In general the competition in national calls is lower than in programmes of the EC.

4.5.4 Research Stages and Opportunities for International Collaboration

Another question addressed the different research stages and opportunities, which exist for the different levels of
international collaboration. Figure 4-4 summarises the trends observed for ‘science-limited’ RTD such as in auto-
motive battery development or thermodynamics, where it is fundamental physics that is limiting the progress. The
diagramme uses the knowledge and experience from the EAGAR team members and from what they observed
during the project.

In the EU, collaborative automotive RTD funding tends to focus on the earlier stages of RTD. Consequently EU
funding rates & number/value of calls should reflect this. At a national level, single partner ‘science-limited’ re-
search tends to be in the earlier stages of RTD. Consequently the authors recommend to identify common tech-
nology areas from single-partners in individual countries to form successful collaborative EU/international RTD
projects.

The trends also suggest that collaborative fundamental automotive RTD funding should be internationally focused.
The later stages of automotive RTD tend to focus on national level programmes. Therefore, the authors recommend
to apply on EU level a lower weighting of funding to the later stages of RTD.
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International

Little or no focus on funding automotive RTD

EU

National
- Joint Programming

Primary focus for funding
single partner ‘science-limited’
automotive RTD

National
- Single Country

Fundamental Industrial Pre-competitive Industrialisation /
RTD RTD development Commercialisation
RTD RTD

Figure 4-4  Science-limited RTD trends

Figure 4-5 illustrates that the trend for funding ‘infrastructure-limited’ RTD (e.g. the development of common
standards for electric vehicles and how they interact with the grid) may differ from ‘science-limited’ research. ‘In-
frastructure-limited’ RTD has a different trend to science-limited research. This should be taken into account when
defining collaborative projects of this kind.

Little or no focus on funding automotive RTD

International
EU

Primary focus for funding collaborative

‘infrastructure-limited’ automotive RTD
National

- Joint Programming

Incentives & funding for
National ‘infrastructure’ development
- Single Country (not research)

Fundamental Industrial Pre-competitive Industrialisation /
RTD RTD development Commercialisation
RTD RTD

Figure 4-5 ‘Infrastructure-limited’ RTD trends
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4.6 Flexibility of the national funding system

4.6.1 Flexibility criteria

In order to respect changing boundary conditions for automotive RTD, the latest trends and developments, and the
breakthrough technologies en vogue, a funding system must allow some flexibility. This flexibility of a country in
funding automotive RTD was analysed based on two criteria:

* The flexibility to develop new and revise existing programmes

* The flexibility to modify details of research during a project.

To determine useful indicators for these two criteria the input from 30 experienced researchers and RTD-managers
and the collected data of RTD programmes of each country were analysed. For the two criteria several questions
were answered and weighted using a simple scoring method.

Developing new (and revising existing) programmes Modifying details of research during a project

* Project scope, topics are bottom up or top-down pre-defined by work programmes?

¢ Do the programmes address all types of organisations?

e Which research stages are addressed for all programmes relevant for automotive RTD?
e How long is the time from proposal submission to notification until project start?

e Are work programmes revised and updated regularly? ¢ Are the funding organisations flexible enough to
accommodate changes in project scope whilst the
project is running?

e [s there an organised consultation process to influence e Are both single partner and collaborative projects

programme topics? allowed?
e |s proposal submission possible at any time e May different legal entities of one corporation share
(open call scheme)? work as one single partner?

* |s the programme open to foreign organisations?

Table 4-12  Flexibility Indicators

Some examples for positive indicators for flexibility:

* Bottom-up programme calls allow the submission of practically any RTD theme.

* Open call schemes allow the submission of proposals at any time (presuming that the evaluation is within a rea-
sonable time afterwards).

» Top-down programmes are only flexible if the work programmes are revised regularly and if the time in between
is not too long (max 6 months).

» A well coordinated consultancy process involves all stakeholder groups and their opinions are acknowledged and
discussed.

« Updates of work programmes (until publication) do not require lengthy administrative procedures.

* A country offers RTD funding programmes for all types of organisations active in automotive RTD.

* A country offers RTD funding programmes for all research stages.

* The time from proposal submission to notification to project start is less than one year, preferably close to 6
months.

* There are opportunities for both single-partner and multi-partner projects.

* Regular progress reviews allow also the revision of objectives and (duly justified) changes of targets.

» Research organisations can easily involve experts which are employed by different legal entities, even if located
abroad.
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4.6.2 Flexibility analysis
The results from the different analysed countries are shown in Figure 4-6 below:

Project level

Programme level

Figure 4-6  Flexibility Analysis

Some country characteristics:

EU: Usually one call per year per theme (ICT, NMP, SST, JTIs). In a more coordinated scheme, the system would
be really flexible. However, there is not always evidence of coordination between different FP7 areas relevant
for automotive RTD. Work programmes are usually drafted before the outcome of a previous call is known.
For automotive technologies there are practically no opportunities for bottom-up proposals, i.e. proposals not
answering a dedicated call topic. On project level the EC is quite flexible, allowing (justified and well explained)
amendments in project scope whilst the project is running.

Austria: Flexible in releasing new calls for ‘hot’ topics. Dedicated programmes are top-down with predefined
topics. Permanently open calls are bottom-up with about 10 evaluation cut-off dates per year. There is another
positive aspect regarding the flexibility in response to changing situations: the time from proposal submission to
project start is reasonably short.

France: The application process is quite flexible and the scheduling of calls accommodates new topics in a very
good way both from ANR and FUI. Nevertheless, if a call is missed, it can take up to two years to participate in
another one with the same topics, as the scheme does not cover all topics on every call.

Germany: Due to the strong role of stakeholders in defining calls and annual planning of calls, the German RTD
policy allows a high degree of flexibility. Bottom-up approaches (proposals without calls) are in principle possible
but the trend shifts toward proposals only in context of top-down calls. Less than 10% of the available funding
should be used for bottom-up proposals.

Netherlands: Due to the bottom-up approach, several programmes in the Dutch system are rather flexible within
the definition of these programmes. The direct discussion with the funding agencies on project ideas results in a
higher success rate of proposals. Depending on the programme, proposals can be submitted to a yearly deadline
or continuously.

Spain: The Spanish funding system is based on being flexible from the beginning by accepting entries to the calls
from different sectors. This funding system allows plenty of bottom-up projects and selected top-down entries if
the call is available.

UK: The UK makes use of a flexible system of supporting new calls: majority of 1-3 years duration and dedi-
cated programmes.
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Canada: Canada is flexible in launching of calls or funding promoting new technologies as well as supporting
enterprises. Because most of the federal funding is distributed by ‘Industry Canada’ and its related agencies and
partners, the establishment of new programmes is very flexible.

China: Although, overall the general direction of programmes is defined and revised in 5-year-plans for a long
term direction, most of the programmes are permanently open, and accept new calls quite often, which still allow
a flexibility to adjust new RTD topics.

India: The Indian Government considers the automotive industry as an important element of the rapidly de-
veloping economy. Therefore, the flexibility to release new programmes in response to changing situations is
relatively good.

Japan: The Japanese system for public RTD funding does not have flexibility to release new calls in response to
changing situations.

USA: Via the annual review and negotiation of budget and programmes as well as due to the influence via the
OSTP, a high degree of flexibility is given within the programmes. Long term calls (permanent programmes) but
with the possibility of modifications (no specified project duration).

4.7 Conclusions and Recommendations
The most important challenges for the global automotive industry in the future are fuel consumption, GHG emis-
sion reduction and competitiveness.

Clear GHG targets have been defined by nearly all countries covered in this report.

Competitiveness of the European industry is mentioned in the Europe 2020 strategy (published 2010). However,
no specific automotive industry competitiveness targets have been set.

Japan and the EU have set the most stringent fuel efficiency standards.

The EU set clear targets for pollution legal basis like Euro 5 & Euro 6 emission limits for light vehicles.

New Chinese and Indian emission standards reducing the gap to European standards.

Japan generally tends to introduce the world’s most stringent emission standards.

Most countries tend to prefer applied and pre-competitive research.

Almost all countries tend to focus on collaborative projects.

The assessment of the flexibility of countries regarding programmes and projects shows an equal distribution
from not flexible to very flexible with the EU in the first third of the spectrum.

The benchmarking analysis carried out leads to the following recommendations regarding challenges, targets and
approaches:

Programme calls should define the challenge not the solution or technology. Automotive RTD programmes should not be
defined by technologies, but instead by market needs. Therefore, regularly carry out national revisions on indus-
try requirements and capabilities, to be able to sort out the path to follow on researching activities. This will allow
for innovation and new appropriate technology development.

Targets for the competitiveness of the European automotive sector should be established that are understandable
and measurable and supported by dedicated RTD programmes. Despite the fact that significant emphasis is placed
on ‘competitiveness’, and contrary to many of the analysed countries, the EC has not to date set clear targets
for the future competitiveness of the automotive sector. Any competitiveness targets that are set must be easy
to understand and measure. The EC should agree on competitiveness targets and introduce programmes with
significant budgets to improve competitiveness. The targets and programmes should not only address cost com-
petitive manufacturing and successful selling of vehicles, but should also include the entire development process
(including methodologies and tools), aiming at optimisation of distributed collaborations on European level. It
goes without saying that European programmes are much better suited for such projects than only national level.
With introduction of Joint Technology Initiatives and Joint Programming the complexity of the European funding
system has increased. This is not efficient. A European alignment process is only beneficial if a significant number
of Member States dedicates a significant amount of funding to certain initiatives. To resolve this complexity
problem, the recommendation from this EAGAR study is to reduce the number of different types of programmes
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and projects.

* National research funding systems should allow certain flexibility in defining programme calls according to the identified chal-
lenges and industry needs. Funding programmes should allow certain flexibility for projects to adapt objectives and
tasks if duly justified. This reduces the risk of allocating resources into a topic that might end up deemed obsolete
during the project stage. Consequently the authors recommend at least annual project reviews; depending on
defined milestones so that meetings can also be held in shorter intervals. Austria is one very good example of a
flexible country relating to the national research funding systems. Austria has a policy to allow projects to work
with a top-down scheme following pre-defined topics that can also arise from sudden needs of the country or
technological developments. On the programme level, the scheme is bottom-up, providing the related parties with
the opportunity to develop programmes that can eventually lead to the generation of more ideas and projects to
apply for. This scheme accounts for at least 10 yearly reviews, allowing a modification and transformation of the
projects as they go in case that the topic becomes obsolete, a greater development is made or the country requests
a change in the direction of the project outcome.

o Funding rates need to be consistent, fair and internationally competitive (e.g. best practice of the European Commis-
sion’s Framework Programmes). Uncertain funding rates that may be changed after the evaluation phase are not
acceptable. Funding rates should be aligned in the EU.

* Recommendations for international RTD collaborations:

o At international level, automotive RTD funding should be collaborative and focus on the fundamental RTD stage
This is the case for ‘science-limited’” RTD where it is fundamental science that is limiting the progress (such
as in automotive battery development). Common technology areas from single-partner activities in individual
countries should be identified to form successful collaborative international RTD projects.

» In the EU, automotive RTD funding for collaborative research should focus on the earlier stages of automotive RTD
The predominant RTD stages of European collaborative projects are the early stages (fundamental, industrial
and pre-competitive development). A lower weighting of funding rates and number/value of calls should be
given to the later stages of RTD, since they are usually covered by national programmes.

At a national level, automotive RTD funding for collaborative research should focus on the later stages of automotive RTD
The pre-competitive development and industrialisation / commercialisation RTD stages should be the main
focus of national collaborative automotive RTD funding. The early RTD stages (fundamental and industrial
RTD) of national programmes tend to be single partner projects.

 Note that the focus of funding for ‘Infrastructure-limited’ RTD programmes (e.g. developing standards for electric vehicles/
grid) may differ from those of ‘science-limited’ RTD programmes mentioned above
This should be taken into account when defining collaborative projects.
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5 Execution of the funding process

5.1 Summary

Application process Assessment process

Figure 5-1  Structure for the analysis of the funding process

In this chapter the executions of diverse funding processes throughout Europe, EC and Member States, and some

of the non-EU target countries are analysed. The three main Sections deal with:

» The application process (Section 5.2)
The application process is the first step an applicant faces before submitting a project proposal to an issued call.
In this section it is important to analyse the organisation of the application process and the length of it. Moreo-
ver, the requirements for an application will be taken into account along with the administration of the funding
organisation.

» The assessment process (Section 5.3),
During the assessment process the application is evaluated and retained for funding, or refused. In this context it
is important to analyse the length of the process and its execution, e.g. if independent review panels are respon-
sible for the proposal evaluation.

+ The project execution phase (Section 5.4)
The execution of the funding process is pivotal to the applicant. The transferring of funds will be reviewed.
Moreover, the possibility of giving a feedback during a project, as well as the assistance of the beneficiaries will
be analysed. After the completion of a project the results need to be evaluated and in most cases there are regula-
tions for publication of (selected) results.

The sources of information for the analysis presented in this Section are the EAGAR ‘Country Reports’ and infor-
mation from approximately 30 research managers from various research organisations across the globe, experienced
in national and European RTD programmes.

The European Commission funding system (mainly FP7 but also considering Joint Undertakings) is compared to
different funding systems of European Member States, as well as selected countries. The analysis of the benchmark-
ing report originates in various sources. For the basic comparison of the funding processes, the EAGAR Country
Reports have been used to determine the required information about the funding processes.

This Section will end with conclusions and recommendations in Section 5.5.

5.2 The application process

5.2.1 Basic information about programme calls

In order to apply for project funding, a proposal has to be submitted, expressing objectives, planned activities and
impact of the research work, and containing all requested data. Therefore, the application process is the first direct
contact of the researcher with the funding organisation. The availability of information on calls, the structure of the
process and the bureaucracy and straightforwardness (closely linked to the structure of the funding organisation)
are important aspects for researchers interested in publich funding of their activities.
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The accessibility and the availability of information determine decisively the openness of a funding organisation.
The applicant needs easy access to online information about the programme calls and all the requirements.? Only
in few of the analysed countries, such as the USA, Austria and Germany, contact details of the responsible pro-
gramme officers are available online and can be contacted directly to provide additional information about the call
and discuss the eligibility or scope of project ideas. Obviously such direct expert contact can ease the application
process for proposers significantly. Some examples of the many different ways of applying for a call are described
below.

5.2.2 Bureaucracy and straightforwardness of the application process

During the analysis of the various funding systems the different national funding organisations were rated regarding
their straightforwardness and level of bureaucracy. The research managers, who provided information about their
experience with European and national systems, assessed the application process of the Framework Programme
and of national programmes. The result can be seen in Figure 5-2 - the scale is relative between countries where
100% represents an application process considered as very straightforward and 0% represents a very complicated
process. The Swedish and Dutch systems have the best ratings of the countries where comparable data sets were
obtained. The EC FP application system has improved significantly in recent years. The FP7 process and three na-
tional systems are briefly summarised in the following sub-sections.

How Straightforward is the funding process?

100%
80%
60%
40%
20%
0% o
SE NL UK 1P

EU MS ECFP CN us

Figure 5-2  Bureaucracy and straightforwardness of the application process 10

9 See also Section 6 about the transparency and openness of the funding systems
10  Based on information from 30 international research experts
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5.2.3 Example - FP7 Proposal Submission

To submit a proposal for a FP7 call the organisation has to be registered as applicant. Then two different parts of
a proposal need to be completed. The administrative part includes a short project outline, basic information about
the project participants and the budget breakdown. The second part is a document based on a given structure with
a detailed description of the planned activities and deliverables, including project management tasks and expected
impact of the research work. Both parts have to be uploaded to the Electronic Proposal Submission Service (EPSS)
homepage and submitted via this tool before the given deadline. Compared to previous FPs this is a significant
improvement. In contrast to the general application process, the EC’s proposal submission scheme is rated as ‘well
organised’ and ‘simple’ by the interviewed RTD managers.

Electronic Proposal Submission Service [EPSS])
e rﬂ L T _3
o P 2007 - 2013
ERZS
Change Password Check Yalidation Submit Proposal Logout
m Proposal Setup Part A Part B & Annexes History

General Information

call selected: FP7-ICT-2009-C
Sub-Scheme Selected: CP-FP-INFSO
Proposal ID: Mot available

Proposal status: Froposal MOT submitted

The information below has been supplied during the registration phase; the information supplied during the
registration is not inherited in the EPSS account since it is considered indicative only; it cannot be modified but
is NOT used for the evaluation of the proposal. Make sure that the correct information is present in the A forms
and Part B.

Title: Excellent Automaotive Research

Coordinator: Joe Bloggs

Top | EPSS Help Desk | EPSS User Guide: | Privacy statement | EPSS AQ | co

i risign
UED

VEEIEY S

Figure 5-3 FP7 Electronic Proposal Submission Service (EPSS) website

5.2.4 Example - The Dutch funding system

The Dutch funding system is structured into several small executing organisations. Unlike the European Com-
mission funding, the Dutch system does not offer so many specified calls. Moreover, mainly open calls are issued
(following also the ‘bottom-up’ principle) and giving the applicants the possibility to file a more creative and open
proposal to the corresponding funding organisation. Furthermore, the funding in the Netherlands is conducted in
a very unbureaucratic way, since only a written explanation of the proposal needs to be handed in with an oral jus-
tification in the first stage. Afterwards the applicant is informed if the proposal was successful or not. However, the
Dutch funding structure is obviously rather small compared to the funding of the European Commission and does
not need to handle as many applications and different research organisations.
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5.2.5 Example - UK Technology Strategy Board application process

The UK Technology Strategy Board (TSB) uses a compact and well-arranged structure with two steps. TSB is a UK
public body, which is responsible for many transport related public funding programmes, promoting industry-led
research.

In order to apply for a call, first the applicant needs to get a registration through the corresponding website of the
TSB. Afterwards, a short proposal for the planned project, the so-called: ‘Expression of Interest’ has to be filled out.
This proposal consists of one page, explaining the goals of the project and giving a brief outline. The TSB board
assesses this expression of interest and provides feedback. In case the project is accepted for the next step of the
process, a briefing meeting will be held to advance the outline and to elaborate further data. A formal application
with the required administrative information will be provided by the candidate afterwards. Once the application
has been completed, an independent review panel will assess and evaluate the proposal again. The applicant will
be informed after the assessment if the application has been successful. The explained scheme of the TSB process
is shown in Figure 5-4.

The competition opens
First optional ‘Applicant briefing day’
Applicants register their intent through the TSB website

Applicants submit an ‘Expression of Interest’ — a short proposal

The TSB informs applicants if they have been accepted to the next stage

Second ‘Applicant Briefing day’ (compulsory)
Successful applicants submit a full application

Applications are reviewed by an independent review panel

9 The applicants are informed if their application has been successful

Figure 5-4 ‘“Two step’ application process for TSB in the UK

The TSB ‘two step’ funding system gives the applicants a very good opportunity to apply for project funding without
much effort, since only an abstract needs to be handed in first to present a project idea. For ‘bottom-up’ calls, this
would be a very efficient way of getting an idea or proposal approved. The funding organisation can make a first
selection very easily and the applicants do not need to go through the whole process. Therefore, the effort for the
funding organisation is minimised.
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5.2.6 Example - The ‘Projekttrager’ system in Germany

Another type of application process is offered in Germany. The funding programmes are carried out by so called
‘Projekttrager’, which are external partners or agencies of the funding organisations in charge of administering the
applications and the execution of the funding.

Funding programme calls are issued by the responsible Ministry depending on the topic of the call. The administra-
tion and monitoring of the call is conducted by the different ‘Projekttrager’. Each ‘Projektrager’ is responsible for
one or several dedicated research topics, depending on the expertise of the ‘Projekttrager’ organisation. For each
call, a contact person is named on the web page. In most instances, this person has also been involved in the concep-
tion phase of the call and is therefore able to provide detailed information for the applicant.

One example is the ‘Projekttrager Jillich’11, which is part of the Jiilich research centre. It is an independent agency
and one of the largest project coordinators in Germany and supports the German funding mainly in the fields of
transport, energy, material engineering, technology transfer as well as international collaboration projects. Other
important external partners are the ‘VDI’, ‘AiF’, or “TUV Rheinland’, each with a specified field of operation.

5.2.7 Exploitation plans

Another important aspect of the application process is the presentation of an exploitation plan to the funding
organisation. Normally an exploitation plan describes how the consortium intends to use (exploit) the results of a
project. Throughout Europe exploitation plans are required in most cases and have to be handed in as part of the
project proposal. Only for Slovenian programmes this seems to be not the case.

In the Czech Republic the exploitation plan is required 6 months before the project ends and when (at least prelimi-
nary) results are available. By doing this, the impact and use of the research knowledge is improved.

The EC tries to keep track on the projects after their completion. EC sources stated that this is often very compli-
cated, since companies hardly provide the required information, for various reasons, e.g. because people have left
the organisation or there are simply no resources available to follow up the finished projects.

5.3 The assessment process

5.3.1 Expert evaluation

During the assessment process the proposal is reviewed and eligibility criteria are checked. Obviously it is important
that the applications are reviewed by an independent panel of experts to ensure an impartial process and feedback.
In the target countries of this study there is evidence that all programmes use independent review panels for the
evaluation. To offer an independent funding system for the applicants is an important factor for successful RTD
funding. For EC programmes the evaluation process and the applied criteria are very transparent. This is not the
case for most of the other analysed countries.

5.3.2 From evaluation to project start

The time for the assessment process differs enormously within Europe, as shown in Figure 5-5. With an average of
4 - 6 months, the evaluation process for the EU-FP Transport calls takes much more time than the funding organi-
sations in the Member States. Best practices are the processes in Belgium, the Czech Republic, the Netherlands,
Slovenia, Spain and Sweden with on average only 1 — 3 months.

11 ‘Projekttrdger Jiilich” http://www.fz-juelich.de/ptj/
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The Belgian system, as well as some programmes in Austria, even offer the researchers the possibility to start the
project shortly after proposal submission, before a positive notification has been given, at own risk if the proposal
is not retained for funding.

The Swedish funding structure has a lean hierarchy, which allows — combined with a quick and good working ad-
ministration — short latencies concerning the assessment of the claims of the applicants. Furthermore, in Sweden,
as well as in Belgium a lot of continuously open calls can be found and fewer dedicated calls with fixed submission
deadlines. The same can be observed in the Dutch funding system, which offers short assessment procedures and
notification times. These countries also received good ratings regarding the bureaucracy and straightforwardness.
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Figure 5-5 Comparison between the lengths of the assessment process and the length between acceptance and start of project
(countries are associated with one box — no ranking within one box)

Figure 5-5 shows the latencies of the assessment process as well as the time until the project can actually start for
the different countries.

For EC FP calls the most time is needed while processing the applications and the longest latencies can be found
until the project can actually start. The time from the initial proposal submission until the contract (‘Grant Agree-
ment’) between the EC and the coordinator is signed is usually between 12 and 15 months. The EC’s administrative
procedures for the validation of organisations are time consuming. At least the EC offers to agree a fixed starting
date once the main issues of the negotiation process are solved. Positive is the fact that for selected proposals a
responsible scientific project officer is assigned with whom the evaluation results and recommendations can be dis-
cussed. In addition there are also legal and financial officers involved in the project assessment.

5.3.3 Example - The EAGAR experience from proposal to contract

As an example for FP7, the EAGAR proposal assessment can be used. EAGAR is a relatively simple ‘Support
Action’ with 7 project partners, all of them organisations which have been participating in EC Framework Pro-
grammes for many years. The proposal evaluation result was very good scoring with 13.5 out of the maximum of
15 points. The process from proposal submission until project start was as follows:

+ January 2007: EAGAR project proposal planning workshop.

* May 2007: Proposal submission.

* November 2007: Notification of positive evaluation.

+ January 2008: Start of ‘contract negotiations’ with EC.
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July 2008: Agreement to start project at fixed starting date 01 September 2008.
August 2008: Final submission of Description of Work.

» December 2008: Signature of Grant Agreement by EC.

 January 2009: Transfer of advance payment to project coordinator.

5.4 The project execution phase

After successful application and assessment phases (and once contracts are arranged), the project can start. During
this part of the process the beneficiaries perform the agreed RTD work, receive most of their funding, report activi-
ties and ideally finish with achieving the planned results in the agreed period of time. The transfer of funds to the
beneficiaries, as well as the support and monitoring of the running projects are very important aspects of the execu-
tion of the funding process and are pivotal to a successful project.

5.4.1 Transfer of funds

The analysis of the transfer of funds shows that EC FP does not offer the best process. The transfer is conducted up
to 6 months after the proposal has been accepted. Generally, the advance payments are high (40-70%). However,
it can take up to two years after project end until the final payments are made by the EC. In EC FP the funding is
not transferred to the project partners directly, but via the corresponding coordinator of the project. Information is
spread in the same way. In many national schemes as well as in the Joint Undertaking programmes the payments are
directly transferred from the funding organisation to the beneficiaries. The best processes of transferring funds to the
beneficiaries could be found in France, Belgium and the Czech Republic. As said before the Belgian funding system
gives the beneficiaries the possibility to start the project at own risk before even receiving a successful notification.
Besides this opportunity the claim of expenses and the administration of the funding transfer have been rated to be
very efficient and unbureaucratic.

5.4.2 Feedback

Another important aspect in the execution of the funding is the possibility for the participant to give feedback on the
programme and the system. This is also a very good opportunity for the funding organisation to receive information
on its work and of their organisations. A feedback system is only given and implemented in the whole process in a
few countries. For example the UK TSB offers such a system. There is always a monitoring officer in the feedback
system of TSB, who supervises and monitors the running project.

Exceptional is the annual review process of programmes down to project level observed in the USA which is nowa-
days mandatory for all programmes conducted by the DoE and DoT. Such a review process is not applied by any
other country although the benefit of such a process is obvious. The review provides information on the efficiency
and impact of programmes which can be used to steer the programme itself. In some US programmes, such as the
Research and Innovative Technology Administration (RITA), the regular review of projects and their performance
are even published on websites. For each project there are several reviewers responsible for the preparation of the
status report, evaluating the current standing of the project, the financial status and the achieved progress.

On the European level, feedback is not standardised in the funding process yet. Some programmes (e.g. the JU
ARTEMIS) require 6-monthly reporting periods with reviews by external reviewers, some other programmes such
as FP7 have up to 18 month reporting periods, with or without review meetings and with or without external review-
ers. However, after the completion of a project the beneficiaries are assessed and feedback can be provided.

5.5 Conclusions and Recommendations

Evaluation of the EAGAR country reports along with input from different international research experts revealed

some discrepancies between the executions of the funding processes of the different funding organisations.

+ Inmost cases, dedicated calls with defined programme descriptions and prioritised research themes are used in larger
funding systems; smaller funding systems often have more of open calls and follow a ‘bottom-up’ approach.
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The application process is executed in many different ways throughout the examined countries. The EC’s ‘Elec-
tronic Proposal Submission System’ was regarded as good. Another good system in handling the application
process is offered by the UK’s TSB. This system conducts a ‘two-step’ application process.

In Germany, the funding is conducted by external funding agencies (‘Projekttrager’) acting as contractors for the
responsible Ministries.

The American and Austrian systems offer the applicants the possibility to get in touch with a project officer to
discuss possible proposal ideas prior to submission.

Most programmes require exploitation plans from applicants, usually as part of the proposal. Only a few organi-
sations require an exploitation plan at the end of a project.

All applications are assessed by an independent review panel.

Recommendations
When looking at the conclusions drawn from the EAGAR country reports, as well as the input from experienced re-
search managers, it can be observed that the greatest potential for improvement of the European funding system lies

in

the shortening of the funding process. Moreover, the bureaucratic effort needs to be reduced in order to enhance

the efficiency at each stage of the application, assessment and execution process. In order to do this, a number of
recommendations are made below:
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Establish additional ‘bottom-up’ funding approaches (e.g. best practice of The Netherlands, where most calls are
‘bottom-up’)

This enables the funding system to be more flexible. The applicants can receive a funding for their ideas without
the need to match a specific call or topic. The suggested proposals and topics could be used as an input for fol-
lowing dedicated calls. For ‘bottom-up’ calls a large number of proposals can be expected.

Establish a ‘two-step’ application process (Figure 5-3 - e.g. best practice of TSB in UK)

This can reduce the effort and the time for the application process. Implementing a short first step reduces the
amount of time and money applicants may waste by putting together a proposal when stronger applications ex-
ist. It also encourages more researchers to prepare proposals, as it takes less time, money and effort to draft the
proposal for the first step. After the first step, the reduced number of successful applicants must submit a full
proposal for the second step evaluation.

Projects should start within 6 months of the submission deadline (Figure 5-5 - e.g. best practice in Belgium, Slovenia and
Sweden with an average of only 1 to 3 months)

After this, the next call should be launched with an updated work programme. The applicants should have the
possibility to start the project at own risk soon after the notification that the proposal was selected for funding.
Request exploitation plans for all projects (Section 5 - e.g. best practice of TSB in UK and in the Czech Republic,
where exploitation plans are required shortly before projects end)

For a project to be successful, it must be able to demonstrate where in the market place it intends to exploit its
findings. This could also be used as part of the selection criteria, in which case the exploitation plan must form
part of the application.

Create and publish ‘process flow charts’ online for the applicants of the funding programmes (e.g. best practice of TSB in
UK)

This will assist the applicant in knowing the status and timings of the selection process and will enhance the ef-
ficiency of the whole process.

Implement a standardised online platform with an affiliate database (e.g. best practice of EC-FP)

This should be done in order to enhance the pace of the funding process. The database should contain all details
about the applicant to speed up the funding process, especially the negotiation phase. Such a database needs to
contain all important data on the applicant, who will be responsible to administer the data continuously in order
to keep the information up-to date. The funding organisation is able to assess all information and to process the
formalities with much less effort.
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6 Transparency and Openness

6.1 Summary

This section analyses the transparency and openness of the information of each country about its research pro-
grammes. The main source of information for this section was the output from a questionnaire that was completed
by 30 automotive research experts from around the globe. In each subsection, a table provides the outcomes of this
survey. The combined scores from these tables have been calculated to create an overall picture for transparency and
openness that is given in Figure 6-1

Section 6.2 deals with the availability of automotive research programmes information in the public domain. The
more information is available, the easier it will be to apply for funding. Availability of information is also needed
to facilitate international cooperation.

» Subsection 6.2.1 analyses the availability of information about the existence of funding and programmes
for each country. One should easily obtain general information which gives an overview of the research pro-
grammes. Furthermore, it should be easy to get into contact with someone to provide more information and
direct researchers to apply for an appropriate funding programme.

» Subsection 6.2.2 is about applying for and receiving funding. The section describes the availability of informa-
tion about the application process online. When all requirements and call text description are put online, then
it will be easier to write a research proposal which suits the call.

» Section 6.2.3 gives an overview of the key websites of all the nations’ automotive research organisations.

» Section 6.2.4 describes the dissemination of project results in various countries.

Section 6.3 assesses whether there are opportunities for collaboration with foreign organisations

Section 6.4 investigates whether different divisions of companies (that may be a different legal entity or located

abroad) are allowed to do the research work.

Section 6.5 summarises the transparency and openness of the funding systems in each country, including conclu-

sions and recommendations.

6.2 Availability of information

6.2.1 How openly is information available about the existence of funding and programmes?
This Section investigates how easy to get general information about automotive research funding schemes and pro-
grammes. The countries are compared using the following criteria:

1
2

H

availability of a website in a country which gives a clear overview of the research programmes or calls.
availability of a guide with general information of the research programmes and funding organisations within a
country. Preferably this guide is available online.

availability of a contact e-mail address to get information about (content of) research programmes.

availability of a telephone number which can be called for more information or explanation.

number of languages to get information in each country.

Table 6-1 shows the results of the openness analysis.
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Table 6-1  Openness about the existence of research programmes

The EC-FP, Austria, Belgium and the UK are rated best for the availability of information. For these countries an
online website is always available to the public and there are e-mail addresses and telephone numbers available to
receive more information. Also the Czech Republic, Germany, Greece, Sweden and the USA have high ratings for
the availability of information about their research programmes.

China and South-Korea score the lowest points for the availability of information. Websites which give overviews
of available research programmes are generally not available and telephone numbers and e-mail addresses are rarely
available to gather more information open to the public.

Best practices for openness

The three examples of best practice for availability of information about the existence of research funding and pro-
grammes are the EU-FP, Austria and the UK - further details are given below. In addition, the overview webpage of
the USA’s ‘Grants.gov’ website is described because of the special purpose of this website.

Country Responsible organisation Website

EU CORDIS http://cordis.europa.eu

AT Austrian Research Promotion Agency (FFG) http://www.ffg.at
( )
-wr
UK Technology Strategy Board http://www.innovateuk.org
S
<

Grants.gov http://www.grants.gov

(s

Table 6-2  Best cases for availability of information about research programmes

European Union

The EC FP is rated high for the availability of information, because of the existence of ‘CORDIS’ (http://cordis.eu-
ropa.eu) - a website providing information of EC FP research programmes. Besides this, ‘pocket guides’ for newcomers,
leaflets, fact sheets and posters are all available on the website and make it possible for anyone to get general information
about the EC FP quickly. The information is clear, easy to get and available in many languages. In addition, telephone
numbers and e-mail addresses are available to get more information about the research programmes (‘Europe Direct’).
No other example was found from other countries in which the information is as easy to gather as for the EC FP.
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Austria

The website of the ‘Osterreichische Forschungsforderungsgesellschaft’ (FFG) (http://www.ffg.at) gives an extensive
overview of Austrian calls and grants and European calls for research proposals. It contains extensive information
of conditions for application. Programme related brochures can be downloaded. The website also contains an elec-
tronic submission system ‘FFG eCall’, on which fully application for Austrian calls is possible. The ‘eNewsletter’
makes it possible to be informed individually about topics which are interesting according to someone’s preferences.

For application for the 7th Framework programme of the EU a separate website has been created by FFG
(http://rp7.ffg.at). This website provides an overview of the latest news, open calls and events. Furthermore, a tuto-
rial is available which gives people who have no experience with FP7 the opportunity to get to know the basics of
the research programme in short time.

FFG can be contacted via their general telephone number and e-mail address. There is a list available on the website
which lists all 232 FFG employees with their expertise and position. They can all be contacted directly via telephone
or e-mail. This makes contacting the person with the relevant expertise very easy.

United Kingdom

In the UK the Technology Strategy Board (TSB) has the mission to stimulate technology-enabled innovation to
boost the growth and productivity in the country. The TSB promotes, supports and invests in technology research,
development and commercialisation. In order to do this, the TSB offers funding for R&D projects, stimulates knowl-
edge transfer between companies and institutes and coordinates research on an international level.

On the website of the TSB an extensive list of open calls for proposals (‘competitions’) can be found. For each call
the general information, including contact details (e-mail addresses and telephone numbers) of relevant persons are
available. Also European calls are listed. For these calls one is redirected to the relevant website to get more informa-
tion. TSB offers also a newsletter (‘e-news’), which informs people according to their individual preferences.

United States

The USA federal government launched ‘Grants.gov’ in 2002 as a governmental resource named the ‘E-Grants Ini-
tiative’. It is part of the President’s 2002 Fiscal Year Management Agenda to improve government services to the
public.

‘Grants.gov’ offers a large database with grants available from the US government respectively the executing agen-
cies. Several searching or browsing options are available. In general for each grant, descriptions and information
about the programme are available as download.

‘Grants.gov’ provides applicants (with a high volume of application submissions) a web services interface for auto-
mated submission. The system allows to save time and resources by eliminating the need to re-enter repetitive data
into multiple individual application forms and therefore streamlines the application submission process.

Languages used

All EAGAR countries provide the information about their research programmes at least in the official language(s)
of the country. For example all documents are available in French and English for Canada or in French, Dutch and
German for Belgium. Several countries provide some specific information additionally (Czech Republic, Germany,
Sweden, Spain, Brazil, Korea and Malaysia). Austria, France, Greece and the Netherlands provide only general
information in English.

The EC offers the information about the FP always in English and often also in German, Spanish, French, Italian
and Polish. Very general information about the research programmes is available in all 23 languages of the EU.
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6.2.2 What proportion of the data collected for this programme was available online?

The more information available online, the easier someone can get involved in the research funding system. Gath-
ering information via the internet is easy, cheap and efficient. In this section the availability of online information
about the application process for the funding of research projects is addressed:

+ Full call texts

+ Consortium requirements

* Proposal requirements

* Deadline for application

* Review procedure of proposals

Furthermore it is considered whether it is possible to fully submit a proposal online or not. The results are shown
in Table 6-3.
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Table 6-3  Availability of information about the application process online

The countries which are best rated for their online availability of application information are the EC-FP, Austria,
Belgium, Czech Republic, Sweden, UK and the USA. For the systems in these countries all call texts, consortium
requirements, proposal requirements, deadlines and information about the review procedure can be found online.

For the EU-FP all of the mentioned information is available online via CORDIS. The information is easy to find
and to understand. Also online submission of proposals is always possible. The USA has an excellent way of pro-
viding all information about the application for grants through ‘Grants.gov’. Full call texts and all requirements are
available on this website.

In general, a great deal of information about the national research programmes of the EU Member States is avail-
able online. In some countries, however, the information is not easy to find, due to the absence of a website that
gives a clear overview of all research programmes and other factors.

Not all countries provide an online application system. For the EU-FP, the USA and the UK there is always an
electronic application system available which makes it possible to submit a proposal fully online. In other countries
such a system is only in some cases available. The Czech Republic is one of the examples where legal regulations
require sending the original documents by mail.

Low degrees of availability of information online are found for China, India and South Korea. For these countries
(in general) no website exists where full call texts, requirements for proposals and review procedures can be found.
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6.2.3 Overview of key websites for national automotive research programmes
Table 6-4 below gives an overview of the key websites of all the nations’ automotive research organisations.

main funding organisation or agency:

website: http://www.iwt.be/
languages: Dutch
easiness of use:  difficult

EU number of key execution bodies: 6
main funding organisation or agency: European Commission, CORDIS
website: http://cordis.europa.eu/
languages: German, English, Spanish, French, Italian, Polish (and parts
in all languages of the EU)
easiness of use:  very easy
AT number of key execution bodies: 2
main funding organisation or agency: FFG Austrian Research Promotion
Agency
website: http://www.ffg.at/
languages: German (parts in English)
easiness of use:  very easy
BE number of key execution bodies: -

IWT (for Flanders) and DGO6
(for Walloon region) and IRSIB-
IWOIB (for Brussels-Capital region)

website: http://spw.wallonie.be/
languages: French
easiness of use:  difficult

website:
languages:

easiness of use:  difficult

http://www.irsib.irisnet.be/
English, French and Dutch
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number of key execution bodies:
main funding organisation or agency:

BR

website:
languages:

easiness of use:  difficult

4
Banco Nacional de Desenvolvimento
Econdmico e Social (BNDES)

http://www.bndes.gov.br/
Portuguese, Spanish and English

number of key execution bodies:

main funding organisation or agency:
website: http://www.ic.gc.ca/
languages: English and French
easiness of use:  easy

8
Industry Canada

cN number of key execution bodies: 3

main funding organisation or agency: Ministry of Science and Technology
of the People’s Republic of China

website: http://www.most.gov.cn/
languages: Chinese (parts in English)
easiness of use:  difficult

« number of key execution bodies: 3

/A\\ main funding organisation or agency: Czech Science Foundation

G website: http://www.gacr.cz/

languages: Czech and English
easiness of use: moderate Epdictn

number of key execution bodies:
main funding organisation or agency:

DE

website: http://www.bmbf.de/
languages: German and English
easiness of use:  easy

6
Federal Ministry of Education and
Research
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website:
languages:
easiness of use:

main funding organisation or agency:

FR number of key execution bodies: 5 e
main funding organisation or agency: French National Research Agency
website: http://www.agence-nationale-recherche.fr/
languages: French (parts in English)
easiness of use:  easy
GR number of key execution bodies: 1
.‘ E main funding organisation or agency: General Secretariat for Research and
— Technology
= | website: http://www.gsrt.gr/
languages: Greek, parts in English
easiness of use:  easy
IN number of key execution bodies: 7 papal sy of Sience & Tochnoey

Ministry of Science & Technology,

Tachnical Raports r

Department of Scientific & Industrial | . usen: e

- Proceas

tom
b 107 APR 18]

Technalogy Promatian, Development and Utilization Pragramme
[reou)

@ Techmstog, iformatieF acataten Prog are [TFP)

[CPF] oes

Research e
http://www.dsir.gov.in/ B
English (parts in Hindi) . e
easy .E::

of Scierafc
sty of Scsance B T

Frol, e K Brabumachan

echmoiog. s

Seceiary
ek Resawch SRR
R, oo P 494 44 2374061

website:
languages:
easiness of use:

T number of key execution bodies: -
main funding organisation or agency:

Finanziamenti per I'Innovazione, la

Ricerca e lo Sviluppo Tecnologico
http://first.aster.it/
Italian
difficult

JP

website:
languages:

easiness of use:

number of key execution bodies:
main funding organisation or agency:

17

New Energy and Industrial Technol-
ogy Development Organization
http://www.nedo.go.jp/

Japanese, English (parts in Chinese, Russian and
Vietnamese)

easy [

KR
///.‘Q
N
website:
languages:

easiness of use:

number of key execution bodies: 5
main funding organisation or agency:

Koser
wrcoucron METPRSRNS

Korea Science and Engineering
Foundation
http://www.kosef.re.kr/english_new/

Korean and English

difficult

ek £
T ]

POTO BALLERY
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‘cooPRATN

L R
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MY

number of key execution bodies:
main funding organisation or agency:

website:
languages:

easiness of use: moderate

1
Ministry of Science, Technology and
Innovation

http://www.mosti.gov.my/
Bahasa Malaysia and English

ence,
Technology
and Innovation

NL

—

number of key execution bodies:
main funding organisation or agency:
website:
languages:
easiness of use:

Dutch (parts in English)
easy

6
NL Agency

http://www.agentschapnl.nl/

website: http://www.tia.si/
languages:

easiness of use:  easy

Slovene and parts in English

PL number of key execution bodies: 1
main funding organisation or agency: The National Centre for Research
and Development
website: http://www.ncbir.pl/
languages: Polish, some parts in English
easiness of use:  very easy
RU number of key execution bodies: 1
main funding organisation or agency: Federal Agency of Science and In-
novation of the Russian Federation
website: http://www.fasi.gov.ru/
languages: Russian
easiness of use:
SE number of key execution bodies: 4 o S I —
4 B | main funding organisation or agency: VINNOVA (The Swedish Governmen-
\F tal Agency for Innovation Systems)
website: http://www.vinnova.se/ :
languages: Swedish and English i =
easiness of use:  easy s %
S| number of key execution bodies: 4
A;‘ main funding organisation or agency: TIA Slovenian Technology Agency
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languages:
easiness of use:

English
very easy

sp number of key execution bodies: 1
4.  main funding organisation or agency: Centre for the Development of
?ﬁf; . . Industrial Technology
website: http://www.cdti.es/
languages: Spanish, English, Euskera, Catala, Galego
easiness of use:  very easy
UK number of key execution bodies: 2 Tachnology Sirstegy Bosrd
P2 | main funding organisation or agency: Technology Strategy Board i
<> website: http://www.innovateuk.org/

Cltbonwion Hthon
g s S Oigeal Brtain

[P ————

The Testmeiagy Sratagy Board promotes iearation i oy wrys

s

number of key execution bodies:
main web-website for funding:

7
Grants.gov

website: http://www.grants.gov/
languages: English
easiness of use:  very easy

US Department of Transportation

website: http://www.dot.gov/
languages: English
easiness of use: moderate

US Department of Energy

website: http://www.energy.gov/
languages: English
easiness of use:  moderate

»
== arantsaove

Find. Apply. Succeed.

Table 6-4

overview of the key websites of automotive research organisations
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6.2.4 What type of project results have to be publicly disseminated?

During and after publicly funded projects, it is important to disseminate results to the public. This demonstrates
where the public money has been spent and reduces the duplication of publicly funded research work. In Table 6-5,
the requirements of dissemination of project results for each country are summarised.

UG‘U'EU‘G#@fiF@MO‘ o) Qg =

EU AT BE & DE FR GR IT | NL PL SE SP UK BR CA CN IN JP KR MY RU| US
aspart of roject 00000000¢ ,Qooo JoL JoI I Jole®
general information online 000 ¢
summary online
final report online

‘ sometimesyes,
. always yes ’ usually yes sometimes no (_) usually no . never [ ) nodata

Table 6-5  Public dissemination of project results

Table 6-5 shows the highest rating for public dissemination of the project results for the Czech Republic. The list of
all subsidised projects is in a central database called ‘CEZ’, the results (references and abstracts) of every subsidised
project are in the database RIV. Parts (e.g. abstracts) of them are in English but most of the programme and call
descriptions are in Czech.

In projects that run in the EC-FP, the dissemination of the results is an integral part of the work. Normally a sepa-
rate working programme for dissemination of the results of the project exists. General information can always be
found online and in most of the times also a project website existswhere one can find the summary and a final
report.

In many countries the public dissemination of the project results is not as extensive as it is for projects running in
the EC-FP. Not even the publication of general information, an executive summary or a final report is mandatory.
Therefore it sometimes hard to find the results of a research project.

For many EC-FP projects, individual websites about the projects are published. These websites make project infor-
mation open to the public. However, after finishing the project, the website might not be updated or not even kept
online anymore. Therefore it is recommended to make it possible for project members to upload files on a website
which is hosted by a public body (a national research agency, for example). For the EC-FP this could be done on
CORDIS. A database with general information of the FP projects already exists on CORDIS. General information
documents could also be included here, which can be downloaded by visitors of the website. Ideally project mem-
bers are able to upload information or documents by themselves.

94



6.3 Are there opportunities for collaboration with foreign organisations?

It may be useful for the reader to consider the following 5 issues when beginning to establish international collabora-

tion programmes:

1 Is the target country open to international collaboration?

2 Does the country have the necessary structures to run global collaborative RTD programmes?

3 Will your country or organisation benefit economically, environmentally and socially from international collabo-
ration?

4 Which partners are the best for collaborating with? Is there evidence of cutting-edge automotive technology re-
search that you can benefit from?

5 Is the increased effort of international collaboration worth the added value of the expected results?

The results of the survey shown in Table 6-6 suggest that Sweden and Greece have the most calls open for foreign
collaboration.

Are calls open for working together with foreign organisations?

SV ®E0SwBO®EEOUWI

EU AT BE &Z DE FR GR IT NL PL SE SP UK/ BR CA CN IN JP KR MY RU US

.C.QQQ.Q“O...O 0000000

. ~
@ awaysyes @ usuallyyes @O zgm:gmgz Yes () usually no @® never () nodata

Table 6-6  Are calls open for working together with foreign organisations?

In most of the other European countries some calls are open to foreign collaboration; however, in almost every case
the foreign organisation will not receive funding.

6.4 Are different divisions of your company (that may be a different legal entity or
located abroad) allowed to do the work?

Table 6-7 shows that in most countries it is not permitted for employees of a different legal entity than the one which
has signed the contract with the funding organisation to work on a research project. This avoids that public money
is transferred to other countries than the country for which it was intended. This sometimes leads to difficulties for
larger, global corporations when an affiliate company (different legal entity) with special expertise (in a foreign cen-
tre of excellence for example) should contribute to a project. In principel this is also the case for the EC-FP. However
in FP7 there are opportunities to involve affiliate companies with special “Third Party Contribution” agreements
to be approved by the EC.

Is it allowed to work together with different legal entities as one project partner?

SV ®VENSwBO®EEOHWI

EU AT BE @ DE FR GR IT NL PL SE P UK BR CA CN IN JP KR MY RU US
OCQQ“QQQQQOQ”O oo loee

. ~
@ awaysyes @ usuallyyes @O :gmggmgz yes () usually no @® never () nodata

Table 6-7  Are different divisions of your company (that may be a different legal entity or located abroad) allowed to do the work?

95



ea g a r Benchmarking Analysis Report

6.5 Conclusions and Recommendations

Figure 6-1 provides a summary of the results of this Section on ‘Transparency and Openness’:

» The horizontal axis suggests how open calls are for foreign collaboration in each country.

+ The vertical axis shows suggests how easy it is to obtain the availability of information about the research pro-
grammes in each country.

The countries in the upper right box of Figure 6-1 are the most open to foreign collaboration and the easiest to
obtain information about (i.e. the most transparent). These are Sweden, Belgium, Greece and the EU-FP. The in-
formation of the public funding in these countries is easy to obtain, thanks to the availability of information online
(publishing full call texts, consortium requirements, proposal requirements and deadlines) and the availability of
contact e-mail addresses and telephone numbers to get more information.
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[} N
2 very difficult ( N a
£ N/
£
o
none some most
Openness of programmes to foreign organisations
Figure 6-1 Availability of programme information and openness of calls for international collaboration

Most calls are open for foreign collaboration for the EC-FP, in Sweden, Belgium and Greece. However, in almost
any case the foreign organisation will not receive funding. In Slovenia, Spain, China and South-Korea, calls are
very rarely open for international collaboration. In the other countries calls are sometimes open for international
collaboration.

Information is usually available in the official languages of a country, sometimes additionally in English. For the
EC-FP general information is available in German, English, Spanish, French, Italian and Polish (via CORDIS).
Call specific information is in English.

Most European countries, the USA and Canada provide good information about the research programmes.

In South Korea and China, there is not much information available to the public about the research programmes
and what is available is very hard to find.

It can be concluded that the EU seems to be in a good position. Information is easily available to the public via the
website of Cordis and there are many opportunities for international collaboration.
Recommendations based on the work shown in this section are provided below.
 Improve openness and international collaboration by allowing the participation in projects of all EU-based legal entities of
project partners
This will increase the flexibility of research performers to involve the best available scientists in a project. In
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particular, this affects international corporations where knowhow is often concentrated in certain affiliate com-
panies, which may be located in different countries.

* Introduce a website to link EC and national project databases
Project databases that are hosted online on national level are undoubtedly useful, but a more coordinated ap-
proach would yield even better results. The first step would be for the EC to host a website that linked to all the
national funding agency websites (Section 6.2.3 of this report could be used as a start point).
The next step would be to develop a single website that used a standard template to describe, in English, the key
information about the programmes and projects from all the countries (e.g. programme/project name, scope,
timings, results and contact details). This would make access to funding more open to the public and improve
collaboration between organisations in different countries.
In addition, it is important that after a project is completed results are disseminated into the public domain
(online) to show how the public money has been spent, to avoid duplication of research funding and to make it
possible for others to learn from the results of the project .

* Create and publicise information online about the existence of research programmes and proposed topics of upcoming calls
(e.g. best practice of EU-FP, Austria and UK)
This enables applicants to be able to plan their applications in a more efficient way and consortiums can be
formed well in advance. The more information that is made available to applicants, the easier it should be to ap-
ply for funding. Availability of information is also needed to make international cooperation easier.

*  Create and publicise reliable online databases of the leading research organisations in each country
This will increase awareness of the organisations that actively perform automotive research and be a useful refer-
ence for organisations to choose suitable partners for collaborative research.

*  Create an online application system which makes it possible to submit a full application online (e.g. best practice of EU-FP,
UK and USA)
For the systems in these countries all call texts, consortium requirements, proposal requirements, deadlines and
information about the review procedure can be found online. When all requirements and call text descriptions
are made available online, it is easier for an applicant to write a research proposal which suits the call.
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7 Overall Conclusions and Recommendations

The European Commission has stated its ambition to improve the competitive position of the European Union
for economic benefit. However, until now, there was no perspective available to compare global automotive RTD
(Research and Technology Development) strategies and priorities. The ‘European Assessment of Global publicly
funded Automotive Research — targets and approaches’ project (from now on referred to as ‘EAGAR’) that is sup-
ported by the European Commission’s Seventh Framework Programme for Research and Technology Development
(RTD) has changed this.

This benchmarking report is the main deliverable of the project; it recommends methods to enable the key stake-
holders in automotive research to adjust their visions and plans for the future. In addition, EAGAR has researched
the public automotive RTD activities of 22 selected countries around the world as well as the EU itself (country
reports available as download from the EAGAR website www.eagar.eu).

The EAGAR project has created a methodology for collecting consistent information on automotive RTD to enable
fair comparisons between the EU, 12 EU Member States, USA, Canada, Japan, South Korea, Brazil, Russia, India,
China and Malaysia. National road transport visions and research priorities, technology pathways, and the levels of
investment have all been compared.

The study has highlighted areas of strength and weakness in European automotive funding and has identified meth-
ods to improve international collaborative automotive research by benchmarking the current public automotive
research activities at an international level.

The different hierarchical structures and organisations that govern automotive research in the different countries
have been analysed. In addition, the different approaches to allocating and executing funding programmes have
been benchmarked. The degree of transparency and openness of the different countries’ automotive public funding
programmes has also been investigated.

The comprehensive new data sets gathered specifically for the EAGAR project (utilising information collected via
desk research, from relevant programme managers and from experienced project managers from the automotive
industry and beyond) have been combined with existing knowledge and information in order to make six key rec-
ommendations for future research and related policy measures in Europe.

It is important for the reader to understand that, whilst the six key recommendations below are based on evidence
from the EAGAR project, each country and organisation involved in automotive RTD will have its own objectives,
methods and culture. For this reason the recommendations should be considered in the context of a full assessment
of the impact that they may have on a particular country or organisation. However, such details notwithstanding,
the authors of this report believe that these conclusions and recommendation remain generally valid and offer valu-
able guidance for improving the effectiveness of European automotive RTD funding.

The six key conclusions/recommendations are all laid out in a similar manner below; the key conclusion/recom-
mendation is shown in bold, followed by a description of where in the report the supporting evidence can be found
(e.g. section, figure etc). This is followed by explanations of how this conclusion/recommendation will improve the
competitive position of the entity along with additional related conclusions/recommendations.
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1 Public investment in automotive RTD should be strongly competitive with other major economies

+ Section 2
+ Figure 2-13 - Overview of global publicly funded automotive research

Investment in automotive RTD is an important factor for the sustainable growth and global competitiveness of
the European automotive sector. It also supports broader economic, environmental and social issues caused, for
example, by congestion, air pollution and road accidents respectively. Furthermore, it is important that the effects
of stringent legislation imposed on the automotive industry are at least matched with support to the industry in the
form of RTD investment.

For the countries with significant automotive industry size, relative share of automotive RTD investment tends to be
higher than the relative size of the automotive sector in that country. To sustain competitiveness it is recommended
that this trend be adhered to. Publicly funded automotive RTD and its leverage effect for additional private RTD
investments will contribute to achieving this.

2 Public funding of automotive RTD appears to be most efficient and easy to access when directed
through fewer organisations, or ideally one organisation

+ Section 3
» Figures 3-1 & 3-5

As far as possible, only one directorate or ministry should be responsible for co-ordinating automotive RTD fund-
ing. A single organisation tends to be more efficient with less overlap. With several parallel initiatives, the probabil-
ity of duplication of programme calls increases.

This principle is valid for agencies involved in programme administration level too. By reducing the number of co-
ordination and funding agencies, problems related to poor communication will tend to reduce.

Where several ministries/departments/directorates influence a country’s automotive RTD, or where multiple agen-
cies exist, it is important for each one to be aware of the others’ funding programmes, and the roles and responsibili-

ties of each agency and the related government ministries should be well defined.

In addition, there should also be a focus on reducing the number of different instruments that are used to allocate
automotive research funding.

Separate regional activities should be limited (where they exist); they should be coordinated with national initiatives
wherever possible. This reduces the overlap of programme calls and leads to a more efficient use of public funds.
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3 A regular consultation process that includes all stakeholders should be established to define RTD
programmes

« Section 3
» Figure 3-4

National research agendas should utilise as many leading stakeholders as possible, not just limited groups on an
impromptu basis.

Suitable stakeholder groups should be established. They should act in a transparent manner and the key stakehold-
ers within the groups should be refreshed regularly.

Research networks should be created that support a certain challenge, in order to exchange ideas and discuss break-
through technologies. This should lead to more appropriate programme calls, which in turn should lead to better
research results and increased industry competitiveness.

In addition, the frequency and duration of programme calls should be defined and clearly publicised to avoid mul-
tiple calls within a short time frame.

4 Targets for Europe’s competitiveness should be established that are understandable and
measurable and supported by dedicated RTD programmes

e Section 4
e Tables 4-3 & 4-4

Despite the fact that significant emphasis is placed on ‘competitiveness’, and contrary to many of the analysed
countries, the EC has not to date set clear targets for the future competitiveness of the automotive sector. Any com-
petitiveness targets that are set must be easy to understand and measure.

In line with the general statements of the Europe 2020 strategy and the Green Cars Initiative, the EC should agree
on clear competitiveness targets and introduce programmes with significant budgets to improve competitiveness.
The targets and programmes should not only address cost competitive manufacturing and successful selling of
vehicles, but should also include the entire development process (including methodologies and tools), aiming at
optimisation of distributed collaborations on European level.
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5

Research agencies should be aware of, and endeavour to apply, best practices from the European
and global arena, especially funding structures and execution processes

The EAGAR project has identified many ‘best practices’ from all the different countries and organisations that have
been investigated. The main conclusions and recommendations related to these best practices are listed below:

Programme calls should define the challenge and not the solution or technology (Sections 3 and 4 - e.g. best practice of the
Vehicle Technologies Program in the US).

Automotive RTD programmes should not be defined by technologies, but instead by market needs. Therefore,
regularly carry out national revisions on industry requirements and capabilities, to be able to sort out the path to
follow on researching activities. This will allow for innovation and new appropriate technology development.
Establish additional ‘bottom-up’ funding approaches (Section 5, e.g. best practice of The Netherlands, where most
calls are ‘bottom-up’)

This enables the funding system to be more flexible. The applicants can receive a funding for their ideas without
the need to match a specific call or topic. The suggested proposals and topics could be used as an input for fol-
lowing dedicated calls. For ‘bottom-up’ calls a large number of proposals can be expected.

National research funding systems should allow some flexibility in defining programme calls according to the identified chal-
lenges and industry needs (Section 4, Figure 4-6 - e.g. best practice of Austria)

Funding programmes should allow some flexibility for projects to adapt objectives and scope, if duly justified.
This reduces the risk of allocating resources into a programme or project where the results might end up being
obsolete. Being flexible would allow such programmes to take a new path for better use of resources. In addition,
project reviews should occur at least annually, to review and define actions for refining the scope of projects.
Outsource the funding administration to an external organisation or agency (Section 3 - e.g. best practice of the Projekt-
trager approach in DE)

This should lower the bureaucratic effort and improve the efficiency of the whole funding process. In addition, a
project officer within the external agency could be implemented, giving the applicants the possibility to get first-
hand information.

Establish a ‘two-step’ application process (Section 5, Figure 5-3 - e.g. best practice of TSB in UK)

This can reduce the effort and the time for the application process. Implementing a short first step reduces the
amount of time and money applicants may waste by putting together a proposal when stronger applications ex-
ist. It also encourages more researchers to prepare proposals, as it takes less time, money and effort to draft the
proposal for the first step. After the first step, the reduced number of successful applicants must submit a full
proposal for the second step evaluation.

Projects should start within 6 months of the submission deadline (Section 5, Figure 5-5 - e.g. best practice in Belgium,
Slovenia and Sweden with an average of only 1 to 3 months)

After this, the next call should be launched with an updated work programme. The applicants should have the
possibility to start the project at own risk soon after the notification that the proposal was selected for funding.
Request exploitation plans for all projects (Section 5 - e.g. best practice of TSB in UK and in the Czech Republic,
where exploitation plans are required shortly before projects end)

For a project to be successful, it must be able to demonstrate where in the market place it intends to exploit its
findings. This could also be used as part of the selection criteria, in which case the exploitation plan must form
part of the application.

Improve openness and international collaboration by allowing the participation in projects of all EU-based legal entities of
project partners (Section 6 - e.g. best practices of Belgium and Greece)

This will increase the flexibility of research performers to involve the best available scientists in a project. In
particular, this affects international corporations where knowhow is often concentrated in certain affiliate com-
panies, which may be located in different countries.

Funding rates need to be consistent, fair and internationally competitive (Section 4, e.g. best practice of the European
Commission’s Framework Programmes)

Uncertain funding rates that may be changed after the evaluation phase are not acceptable. Funding rates should
be aligned in the EU.
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6

Online information about research programmes and supported projects improves the automotive
RTD funding process at all levels and encourages more international collaboration

It should be made as easy as possible for an applicant to obtain information about research programmes; the easi-
est method is through use of the internet. Furthermore, contact details of a representative from the funding agency
should be made clear on the website; this will enable the applicant to easily get in touch with someone who can
provide more information when needed.

The EAGAR project has compared the online information available from all the different countries in Sections 5
and 6. The main conclusions, recommendations and best practices that were identified in the EAGAR analysis are
listed below:

Introduce a website to link EC and national project databases (Section 6)

Project databases that are hosted online on national level are undoubtedly useful, but a more coordinated ap-
proach would yield even better results. The first step would be for the EC to host a website that linked to all the
national funding agency websites (Section 6.2.3 of this report could be used as a start point).

The next step would be to develop a single website that uses a standard template to describe, in English, the key
information about the programmes and projects from all the countries (e.g. programme/project name, scope,
timings, results and contact details). This would make access to funding more open to the public and improve
collaboration between organisations in different countries.

In addition, it is important that after a project is completed that the results are disseminated into the public do-
main (online) to show how the public money has been spent and to make it possible for others to learn from the
results of the project.

Implement a standardised online platform with an affiliate database (Section 5, e.g. best practice of EU-FP)

This should be done in order to enhance the pace of the funding process. The database should contain all details
about the applicant to speed up the funding process, especially the negotiation phase. The funding organisation
is able to assess all information and to process the formalities with much less effort.

Create and publicise information online about the existence of research programmes and proposed topics of upcoming calls
(Section 6 - e.g. best practice of EU-FP, Austria and UK)

This enables applicants to be able to plan their applications in a more efficient way and consortiums can be
formed well in advance. The more information that is made available to applicants, the easier it should be to ap-
ply for funding. Availability of information is also needed to make international cooperation easier.

Create and publicise reliable online databases of the leading research organisations in each country (Section 6 - e.g. similar
to the database on the CORDIS website)

This will increase awareness of the organisations that actively perform automotive research and be a useful refer-
ence for organisations to choose suitable partners for collaborative research.

Create an online application system which makes it possible to submit a full application online (Section 6 - e.g. best practice
of EU-FP, UK and USA)

For the systems in these countries all call texts, consortium requirements, proposal requirements, deadlines and
information about the review procedure can be found online. Online submission of proposals is much more ef-
ficient, reliable and convenient than paper submission.

Create and publicise ‘process flow charts’ online for the applicants of the funding programmes (Section 5 - e.g. best practice
of TSB in UK)

This will assist the applicant in knowing the status and timings of the application and will enhance the efficiency
of the funding process.
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