
Accounting for around six percent of
total employment and seven percent of
overall output in the European manufac-
turing industry, the automotive industry
injects significant momentum into the
European economy. Expressed in abso-
lute terms, the European automotive 
industry employs a workforce of 1.9 
million people and generates annual net
value added of 114 thousand million 
euros. The US automotive industry pro-
duces more or less the same volume, but
with just 60 percent of the manpower 
deployed in Europe has considerably

more efficient labour productivity. In 
Japan, the volume of vehicle production
is around 65 percent of the value of the
EU 15 or USA, but with just 56 percent of
the US employment rate, labour produc-
tivity in Japan is even higher than in the
USA. Since the early 1990s, European
productivity in the automotive industry
has been catching up with performance
in the USA and Japan, however.

The positioning of the European auto-
motive industry vis-à-vis the global com-
petition is inextricably linked to its tech-
nological performance, and in this re-

spect drive engineering plays a key role.
Continuous increases in demand, parti-
cularly from China, mean that crude oil –
and thus petrol – prices are unlikely to re-
turn to their former lower levels. Private
and commercial mobility will presum-
ably remain on a high level. Bearing this
in mind, automotive customers around
the world are showing increasing interest
in energy-saving vehicles. This poses a
challenge to the European automotive in-
dustry which is grappling with the contra-
dictory signals coming from both its
domestic market and its most important
export market, the USA, about which
technological solution is likely to become
established in the medium term.

Most experts concur that hydrogen-
powered vehicles are the long term ans-
wer. Until this technology is commercial-
ly viable and universally applicable, there
is a need to produce a robust, low-con-
sumption, petrol-driven transitional solu-
tion. In Europe, the decision appears to
have been made in favour of the diesel
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Europe is home to one of the world’s leading automotive industries. However, whe-
ther European carmakers can sustain their competitiveness in future in comparison
with the American and Japanese automotive industries will depend on the industry’s
technological performance. The key role played in this context by new drive engineer-
ing is highlighted by a study of the competitiveness of the global automotive industry
undertaken by the ZEW on behalf of the European Commission.
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engine. On average throughout the EU 15,
four of every ten newly registered vehicles
have diesel engines (see table on page 1).

Hybrid vehicles popular in the US

In contrast, only 0.2 percent of new
vehicles in the USA are diesel driven,
where – owing to low statutory minimum
standards – only relatively poor quality
diesel fuel and a fragmentary gasoline
station infrastructure is available. As a
consequence, fuel-saving hybrid vehi-
cles are beginning to make their mark on
the American market. These vehicles
combine conventional gasoline-powered
engines with electric motors. 

The European automotive industry
consequently faces a strategic dilemma.

Should it focus its research activities on
the merits of diesel, or should it attempt
to catch up with developments in the 
hybrid sector? Considering the import-
ance of the US market, particularly for
most European premium suppliers, and
the almost insuperable deficits in the
diesel infrastructure in the USA, turning
its back on hybrid technology is not a 
realistic option for the European indus-
try. On the other hand, the sales figures
tell a very clear story: While the institute
B&D-Forecast predicts that it will be
2015 before three million hybrid vehi-
cles can be sold in the USA, almost 14
million diesel vehicles were sold in the
EU 15 alone in 2003.

The European automotive industry
therefore has no choice but to pursue a

balanced innovation strategy. Given the
necessity of continuing research into 
other potentially fuel-saving technolo-
gies (such as cylinder shut-off), this may
mean that some suppliers will only be
able to offer the hybrid option in collabo-
ration with other manufacturers or on 
a licensing basis. In the long term, the 
issue of optimum energy saving drive 
engineering will depend crucially on the
infrastructure and demand in a rapidly
growing Chinese market. The task of the
European automotive industry at pre-
sent is to keep its technical, and thus
strategic, options open and to secure the
future international competitiveness of
Europe’s automotive industry.

Oliver Heneric, heneric@zew.de
Wolfgang Sofka, sofka@zew.de
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German companies are increasingly
making use of information and commu-
nication technologies. The use of the
Internet as a procurement and sales
channel has particularly gained in im-
portance. But also everyday working life
is increasingly bound up with Internet
use. An important barrier preventing
even greater use of information and
communication technology is the lack of
IT expertise, as a ZEW survey shows.

With the financial support of the Lan-
desstiftung Baden-Württemberg founda-
tion, the ZEW surveyed more than 4,400
companies in the fourth quarter of 2004
in order to find out more about how they
use information and communication
technology (ICT). The representative sur-
vey encompassed companies with five
or more employees in manufacturing
and in selected service sectors.

The study demonstrates that firms in-
creasingly use the Internet as a procure-

ment and sales channel. 69 percent of
the companies place orders on the Inter-
net – eight percentage points more than
in 2002. Moreover, 48 percent of the
companies (+9 percentage points com-
pared with 2002) use the Internet as a
sales channel for e-commerce. 

Saturation effects discernible

Saturation effects – albeit at a high
level – are discernible for other Internet
applications. At the end of 2004, for
example, around 93 percent of compa-
nies had an Internet connection – similar
to the figures for 2002. The prevalence 
of the companies’ operating an own
Internet presence increased only margin-
ally. Internet use for advertising and mar-
keting purposes even decreased slightly
to 59 percent. This development may,
however, be a reflection of the current
general reluctance of German compa-
nies concerning advertising.

ICT also have a determining and 
enduring influence on the everyday work-
ing life of company employees. 48 per-
cent of employees in the sectors survey-
ed had access to the Internet at their
workplaces by the end of 2004. More
than 45 percent of these employees
carry out most of their work at the com-
puter and 14 percent receive IT-specific
training.

The most important obstacle to more
intensive use of new technologies is
clearly the lack of internal IT-experts. 
Other obstacles are the high investment
and follow-up costs, uncertainties about
the quantifiable benefits from ICT appli-
cations, as well as inadequate know-
how of employees in IT applications. In
contrast, lack of financing options and
security risks are less important in com-
parison, and the employees’ willingness
to engage with new technologies is a rare
reason for the failure of IT projects. 

Dr. Thomas Hempell, hempell@zew.de

Internet Increasingly Dominates
Business in Germany
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Indicator based co-ordination processes
are becoming increasingly popular with-
in the EU. An indicator list constructed in
a sensible way is a precondition for the
success of any such approach. This holds
true in particular with regard to the EU
structural indicators which are to assist
in evaluating member countries’ pro-
gress towards reaching the Lisbon objec-
tives. This list’s variety of issues but also
its mere size leaves the derivation of gen-
eral conclusions a challenging undertak-
ing. With this background a new ZEW-
study aims at a double objective: Firstly,
to derive recommendations for the list’s
development. Secondly, to give hints for
the application of the existing list. 

In the first part of the ZEW-study a
consistent grid of criteria is developed
which lays the basis for the assessment
of currently used and potential future
key variables on the list of structural in-
dicators. These criteria correspond to the
indicators’ function within the institutio-
nal framework of the so called open me-
thod of co-ordination.

Within the study’s extensive second
part the complete current long-list of EU
structural indicators is analysed in de-
tail. The analysis highlights both techni-
cal shortcomings of a number of indica-
tors and conceptual problems which limit
the informational value of indicator bas-
ed country comparisons.

Condensation of the indicator list

The study’s final part is devoted to
the question if and how a condensation
of the existing indicator list could be
achieved in the course of the imminent
Lisbon mid-term review. In particular the
potential role of scoreboards, rankings,
multivariate statistics and efficiency con-
siderations is discussed on the basis of
exemplifying applications. Key findings
are the following:

❚ Detail critique: In their present defini-
tions, numerous indicators do not
allow meaningful cross-country com-
parisons. An overall problem of many
indicators is a significant distortion
by the business cycle.

❚ Non-covered policy field: The public
sector is currently not covered in a 
systematic way. In the course of devel-

oping the indicator list, this deficit
should be overcome by the inclusion
of an indicator group focused at the
public sector.

❚ Missing type of indicator: Concerning
relative weights of important types of
indicators particular attention should
be paid to the development of effi-
ciency indicators.

❚ Impact of qualitative reforms: Econo-
mic reforms such as the ongoing Ger-
man labour market reforms have 
only a punctual and lagged impact on
the current indicators.

❚ Indicators of regulation: Approaches
to quantify changes of a qualitative
nature and to depict them through in-
dicators should be taken into account
in the further improvement of the in-
dicator list.

❚ Forward-looking analyses: Even with
a much improved indicator list a sen-

sible evaluation cannot do without
the prospective consideration of on-
going reforms’ expected effects.

❚ Rankings: Within the imminent Lisbon
mid-term review, indicators whose
conceptual design or data quality do
not allow cross-section analyses
must not be used for country compa-
risons or even rankings.

❚ Methods: The Lisbon mid-term review
can fruitfully be supported by the ap-
plication of efficiency considerations
using the existing indicators. The ap-
plication of standard tools of multi-
variate statistics has a potential for
indispensable background analyses.

❚ Lisbon overall indicator: The idea of
summarizing the manifold informa-
tion of the indicator list by a single ag-
gregate indicator or even an overall
Lisbon ranking has to be rejected.
It can be concluded generally that it is

an illusion to believe that a multifaceted
and complex process like the Lisbon pro-
cess could be depicted and managed
comprehensively by a set of quantitative
indicators. Hence, any mechanical and
schematic evaluation of structural indi-
cators without substantial background
analyses must be avoided.
Dr. Friedrich Heinemann, Heinemann@zew.de

Evaluating the Progress of the Lisbon
Process Using Structural Indicators
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In 2003, the share of manufacturing en-
terprises investing in new products or
processes increased for the first time in
three years. This is likely to be followed
by a considerable increase from 59 per-
cent to 65 percent in 2004 based on the
enterprises’ plans in Spring 2004 (the 
time of survey). Nevertheless, industrial
firms remain cautious when it comes to
2005: The share of innovative enterpri-
ses is unlikely to increase further. Produ-

cer service providers also displayed in-
creased optimism in 2004 and focused
on innovation. The share of enterprises
with innovation activities is expected to
rise in this sector from 57 percent in
2003 to 61 percent in 2004 and may
further increase to 62 percent in 2005. 
These are the findings of the 2004 inno-
vation survey conducted by the ZEW on
behalf of the Federal Ministry of Educa-
tion and Research. For the largest inno-
vation survey in Germany, the ZEW inter-
viewed a total of 8,000 manufacturing
enterprises and service providers.

Since 2000, corporate participation
in innovation projects has gradually de-
creased. Initially, the shortage of quali-
fied labor was responsible for the de-
crease in numbers. As of 2001, the glo-

bal economic recession and the conti-
nued stagnation of the German economy
provided unfavorable conditions for in-
novation activities. However, from 2003
onwards, enterprises have refocused on
innovation primarily because of the eco-
nomic recovery witnessed worldwide
and the resulting boom in exports. At the
same time, innovation activity has shift-
ed towards process innovation. The rise
in innovation participation is mainly due

to firms introducing new processes. The
rationalization of processes in order to
cut costs and to counter pricing pressure
is an important motive in this context.

Innovation expenditures on the rise

In 2003, innovation expenditure of
the German enterprise sector reached
96.1 billion Euros, i.e. 2 percent more
than the previous year. In 2001 and
2002, growth rates amounted to 4 per-
cent and 6.5 percent respectively and
were thus considerably higher than in
2003. The plans for 2004 show a further
slight nominal increase of about 1 per-
cent. In 2005, innovation expenditure is
again expected to increase slightly, i.e.
by 0.7 percent, and to reach 98 billion
Euros.

The German economy’s increasing 
innovation efforts are offset by shrinking
direct returns from innovation. In manu-
facturing, the share in sales generated
by new products dropped from 30 per-
cent (in 2000) to 25 percent in 2003. In
2003, producer service providers obtain-
ed merely 16 percent of their sales from
new products as compared to 23.5 per-
cent in 2001. The same scenario applies
to process innovation: The cost cutting
obtained with the help of new processes
decreased from approximately 7 percent
in the years from 1997 to 1999 respec-
tively to 4.5 percent in 2003. For producer
service providers, the decrease is less
marked (4 percent in 2003 after 5 per-
cent in 2001 and 2002 respectively).

SMEs participate less in innovation

The participation of small and me-
dium-sized enterprises (SME) in innova-
tion is considerably lower than that of
large enterprises and was approximate-
ly 10 percentage points lower in 2003
than in 1999. While large enterprises
continuously increased their innovation
expenditure, SME were cautious about
spending. In 2003, SMEs in manufactur-
ing spent 16.5 billion Euros on innova-
tion. Although this figure represents a
slight increase compared to 2002, it is
considerably lower than the spending
witnessed in 1998 and 1999, when inno-
vation expenditure amounted to appro-
ximately 18 billion Euros respectively. A
decline to 15.8 billion Euros is expected
for 2004 and the target figures for 2005
are also pointing towards a decrease.
The picture looks brighter for SME pro-
viding services to corporations: With 8.4
billion Euros, their innovation expendi-
ture reached a new record in 2003. In
2004, a further increase to 8.6 billion 
Euros is expected, target figures for
2005 foresee merely 7.9 billion Euros. 

Dr. Christian Rammer, rammer@zew.de

German Enterprises Once Again 
Focus on Innovation
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As employee mobility is rising, the focus
is increasingly shifting to individual taxa-
tion. Comparisons between the tax bur-
dens applicable to expatriates are be-
coming more and more important for
politicians as well as for multinationals.
A recent study by the ZEW and Pricewater-
houseCoopers addresses the issue as to
how attractive Germany is for expatriates
in comparison with other European,
American and Asian countries.

The study uses a simulation model de-
veloped by the ZEW, the Human Resource
Tax Analyzer. It takes all relevant taxes
and social security contributions of the
countries analysed into consideration.
Based on this model, tax costs of foreign
staff assignments to Germany as well as
17 other European countries and costs of
foreign assignments of German staff
were calculated. The study compares the
following countries: Germany, Belgium,
China, Finland, France, United Kingdom,
Ireland, Italy, Luxembourg, the Nether-
lands, Austria, Poland, Russia, Sweden,
Switzerland (Canton of Zurich), Slovakia,
Slovenia, the Czech Republic, Hungary,
and the USA (State of California).

American managers in Europe

The study analyses Germany’s rank-
ing as a workplace for expatriates as
compared to other countries. It reveals
that the German tax burden is at an aver-
age level as compared to the other 18
European countries assessed. From the
point of view of a US corporation analys-
ing the cost of assigning staff members to
one of the 18 European countries in the
study, Germany ranks fourteenth if the
employee concerned is single. However,
due to the advantageous German income
splitting system for married couples,
Germany ranks ninth and is thus posi-
tioned in the midfield in comparison with
other countries if the employee concern-

ed is married. In this context, Germany
has benefited from the income tax cuts
that took effect at the beginning of 2005
(see table).

German managers abroad: Russia
low-priced, Slovenia expensive

The costs borne by a German corpora-
tion for assigning its staff abroad were
also analyzed. For a German company,
the cost of assigning a (single) German
expatriate to Russia is 6.7 percent lower
than providing continued employment in
Germany (reference base: cost for con-
tinued employment in Germany = 0 per-
cent). On the other hand, outbound as-
signments to Belgium and Slovenia in
particular can be more expensive for the
assigning company than in Germany

(31.8 percent and 46.3 percent respec-
tively). On average, the tax cost of a for-
eign assignment of a German employee
exceeds the tax cost of employment of
the same employee in Germany by 13.8
percent. 

On the whole, tax planning for expa-
triates is complex and difficult to assess,
since the fiscal and social security sys-
tems of different countries need to be
coordinated in the process. This situa-
tion can also lead to double taxation.
Therefore, national regulations through-
out the EU need to be harmonized. 

This study is accessible at the follow-
ing Internet address: ftp://ftp.zew.de/
pub/zew-docs/gutachten/ExecSum-
Expatriates.pdf

Christina Elschner, elschner@zew.de
Prof. Dr. Christoph Spengel, spengel@zew.de

Taxation of Expatriates: 
Germany in the European Midfield
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single married
employment in the USA 100% 100%

assignment in Europe

❚ Czech Republic 127.5% ❚ France 173.2%
❚ France 127.5% ❚ Russia 173.2%
❚ Netherlands 127.5% ❚ Switzerland 173.2%
❚ Russia 127.5% ❚ Slovakia 176.7%
❚ Slovakia 127.5% ❚ Czech Republic 182.7%
❚ Switzerland 127.5% ❚ United Kingdom 185.2%
❚ United Kingdom 132.3% ❚ Netherlands 192.2%
❚ Luxembourg 133.1% ❚ Luxembourg 193.1%
❚ Austria 133.6% ❚ Germany (2005) 198.4%
❚ Finland 136.6% ❚ Belgium 203.4%
❚ Ireland 140.6% ❚ Germany (2004) 203.5%
❚ Poland 143.1% ❚ Austria 207.6%
❚ Hungary 144.7% ❚ Finland 210.4%
❚ Germany (2005) 145.7% ❚ Italy 212.7%
❚ Sweden 147.5% ❚ Poland 215.6%
❚ Italy 148.2% ❚ Ireland 220.2%
❚ Germany (2004) 152.7% ❚ Hungary 222.3%
❚ Belgium 155.7% ❚ Sweden 235.8%
❚ Slovenia 173.7% ❚ Slovenia 269.3%

Average 139.6% Average 202.6%

Cost of assigning US-staff to Europe 2004

Source: ZEW/PricewaterhouseCoopers
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It is a widespread assumption that end-
of-pipe technologies still dominate in-
vestment decisions in firms. This is be-
cause there has been little empirical ana-
lysis directed to the determinants of the
use of specific types of abatement mea-
sures – principally because of the pauci-
ty of available data. On the basis of a uni-
que facility-level data set based on a re-
cent survey covering the seven OECD
countries Canada, France, Germany,
Hungary, Japan, Norway, and the USA,
the ZEW finds a clear dominance of clean-
er production in these countries.

Typically, two different types of envi-
ronmental innovations that mitigate the
environmental burden of production can
be distinguished: cleaner production
and end-of-pipe technologies. Cleaner
production reduces resource use and/or
pollution at the source by using cleaner
products and production methods (e.g.
water soluble paint or in-process water
recycling), whereas end-of-pipe techno-
logies curb pollution emissions by im-
plementing add-on measures (e.g. die-
sel particulate filters or desulphurisation
facilities). Thus, cleaner products and
production technologies are frequently
seen as being superior to end-of-pipe
technologies for both environmental and
economic reasons.

Several factors hamper the 
establishment of cleaner production

The establishment of cleaner produc-
tion technologies, however, is often
hampered by barriers such as additional
co-ordination input and a lack of organi-
sational support within firms. In addition
to substantial investment costs in new
technologies, obstacles arise due to the
type of regulation involved. Command
and Control (CaC) regulations, for in-
stance, frequently impose technology
standards that can only be met through
end-of-pipe abatement measures. The
question arises which of several alterna-
tive policy approaches is to be preferred:

performance standards, voluntary mea-
sures, or economic instruments which
leave decisions about the appropriate
abatement technology up to the firm.

In a study commissioned by the Orga-
nisation of Economic Co-operation and
Development (OECD), the ZEW analyses

factors that may enhance a firm’s pro-
pensity to implement cleaner products
and production technologies rather than
end-of-pipe technologies (ZEW Discus-
sion Paper No. 04-82). Surprisingly, 76.8
percent of sample facilities report that
they predominantly invest in cleaner pro-
duction technologies. There are, how-
ever, significant differences (see graph):
Most notably, Germany displays the low-
est percentage of cleaner production
technologies among these OECD coun-
tries (57.5 percent), while Japan exhibits
the highest respective share (86.5 per-
cent).

The explanation is that Germany’s
CaC policy heavily supported end-of-
pipe technologies in the past. Recent
empirical results, however, point to a
growing importance of cleaner technolo-
gies in Germany. The estimation results
indicate that cost savings tend to favour
clean production and that regulatory
measures and the stringency of environ-
mental policy are positively correlated to
end-of-pipe technologies.

Furthermore, the study finds evid-
ence that general management systems
and specific environmental manage-
ment tools such as process control sys-
tems or environmental audits support
the implementation of cleaner produc-
tion measures. The study thus concludes

that improvements towards cleaner pro-
ducts and production may be achieved
by developing and disseminating these
management tools to a larger extent. Fur-
thermore, the introduction of cleaner
technologies and products is supported
by R&D investment specifically related to
environmental matters.

Substitution of end-of-pipe 
technologies might be limited

The potential for continuously substi-
tuting end-of-pipe technologies with 
cleaner technologies might be limited,
however, since not all regulations favour-
ing end-of-pipe technologies can be cut
down. For example, additional filters cur-
rently reduce particulate emissions of
diesel cars more effectively than the 
more eco-efficient diesel engines. Thus,
a certain amount of end-of-pipe techno-
logies will still be necessary to curb spe-
cific emissions which cannot easily be
reduced with cleaner production.

Dr. Klaus Rennings, rennings@zew.de

Cleaner Production Prevails
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The Financial Market Test conducted
by the ZEW is a monthly business survey
of German financial market experts
which started in December 1991. The
survey asks for the predominant expec-
tations about the development in six
international financial markets.

As a whole around 350 experts take
part in the survey. 280 of them work in
banks, 50 in insurance companies and

investment companies and 20 in other
industries. Participants in the survey are
financial experts of the finance depart-
ments, the research departments and
the economic departments as well as the
investment and securities departments
of the firms. The experts are questioned
on their medium term expectations ab-
out the development of important inter-
national financial markets with respect

to the business cycle, the inflation rate,
short term and long term interest rates,
the exchange rate and share prices. 

Information to the applied procedure
is available as an abridged version pub-
lished by the ZEW. The present survey
was conducted between May 02, 2005
and May 23, 2005. All calculations are
termed to May 25, 2005. 

Volker Kleff, kleff@zew.de

Results of the Survey in May 2005

Z E W F I N A N C I A L M A R K E T S U R V E Y

Japan achieved a success in this year’s first quarter: Its gross domes-
tic product has for the first time after three weak quarters rebounded 
to positive, real growth. It should be noted in this context that this posi-
tive result is entirely borne by private domestic consumption. In addi-
tion, investments of Japanese companies are currently at a high level
and firms are reorganising without dismissals. The analysts rewarded
this performance with a raised assessment of the current economic
situation at -22.2 points (previous month: -23.4). This is a precautious
betterment taking into account the fact that Japan frequently publishes
figures requiring revisal. The experts furthermore assume that this
growth spurt can not be sustained over the medium term. An indication
that this apprehension may hold true is already contained in the current
data. It is the substantial increase of inventory investment that leads to
presume that possible reduction in the following months may hamper
growth. Accordingly, the financial market experts lower their economic
expectations by 6.5 to 13 points. Sandra Schmidt, s.schmidt@zew.de

Balance of positive and negative expectations concerning the currrent busi-
ness situation and the expectatios in Japan in six months’ time.

Source: ZEW

Business situation/expectations in Japan

Great Britain: Heightened concerns

Even though economic growth in the first quarter has been slightly
weaker, the analysts make a positive overall assessment of the British
economy: The current economic situation remains relatively unchanged
at 24.1 points. Good news during the last month have been a relatively
strong growth of income as well as a stable labour market. Even Great
Britain is, however, not unaffected by the worsened global growth out-
look. The British economy is indeed mainly supported by domestic de-
mand, but according to the experts this is seemingly not a warranted 
foothold for the following months. Consumers that have in the past
relied on affordable credit to maintain their consumption behaviour may
become more cautious. The experts are therefore more pessimistic as
regards the future; the balance of the expectations component draws
back by 4.1 to -13.6 points. The cyclical worries are decisive for the 
appraisal of the Bank of England’s future monetary policy as well. The
balance of the expectations of short-term interest rates declines clearly
by 13.3 to 11.7 points. Sandra Schmidt, s.schmidt@zew.de
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Education and Labour Market Outcomes – A French-German Comparison
This book offers a comprehensive empirical analysis of educational inequalities and their consequences on individual labour 
market outcomes for men and women in France and Germany, two countries with different education systems. Based on micro-
data of either country, mainly econometric methods are employed. After a detailed comparison of the French and the German edu-
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