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Confidence in the “Year of Innovation”

In the year 2003, the share of firms exhi-
biting successful product- or process inno-
vations (“innovating firms”) increased for the
first time in three years.  In manufacturing,
59% of all firms were able to successfully in-
troduce new products into the market and/or
new processes to their own operations.  This
represents a one-percent increase in inno-
vation rate since 2002.  In firm-related ser-
vices the innovation rate rose from 49 to
52%; however, this is still far below the level
reached between the end of the 1990s and
2001.  Among distributive service providers
(retail and wholesale, transport, real estate
and renting) the share of successful innova-
tors remained stable at 35%.

2003 seems to have ushered in a rever-
sal of trend in the German economy’s inno-
vation orientation.  Since 2000, firm partici-
pation in innovation had successively re-
gressed.  Market shortages of qualified em-
ployees were initially responsible in 2000,
while 2001 was characterised by the world-
wide economic recession and the continued
stagnation of the German economy, which
led to adverse conditions for innovative acti-
vities.  Nevertheless, at the beginning of the
“Year of Innovation”, which was launched in
January of 2004 with the “Partners for Inno-
vation” by the German federal government,
firms started to appraise markets with confi-
dence once more and focus increasingly on
innovations.  This certainly owes to the world-
wide economic recovery and German firms’
booming exports.

The share of firms investing in innovation
projects in 2004 (“innovative firms”) is pre-
sumed to have increased significantly.  In
2003, this share was 59% in manufacturing.
For 2004, 65% of firms indicated a mobili-
sation of financial resources for innovative
purposes; just as many intend to allocate ex-
penditures for innovation in 2005.  More
business-related service firms are also loo-
king ahead more optimistically and turning
to innovations. The share of innovative firms
is expected to have increased from 57% in
2003 to 61% in 2004 and to rise further to
62.5% in 2005.  An increased number of dis-
tributive service firms had actually planned
in 2004 to carry out innovative activities, but

a decline is once again anticipated for 2005.  
The share of innovative firms is more vo-

latile than the share of innovating firms, as
the former relates to innovation activities in
a certain calendar year.  In contrast, the in-
novator share refers to all firms having intro-
duced at least one innovation in the previo-
us three-year period (see Box on p. 3). In the
last five years the share of innovative firms
has fluctuated considerably: After numerous
innovation projects were put on hold in 2000
in an attempt to use the favourable cyclical
situation to increase turnover - but also as a
reaction to the lackof skilled labour - a sharp
increase in the number of firms with innova-
tion projects followed in 2001.  However, in
2002 many firms disengaged from innovati-
ve activities, likely due to the cyclical lull that
both worsened financing conditions and ob-
fuscated turnover projections.  In 2003, the
share receded further in manufacturing and
distributive services, while firm-related ser-

vice companies concentrated increasingly on
innovations.  The high fluctuation in produ-
cer services indicates that entry and exit
costs of innovation activities are rather low
and innovation projects have often short
terms.

More process innovators, 
fewer product innovators

The fluctuation in the share of innovators
between 2000 and 2003 can primarily be tra-
ced back to process innovation activity: The
decline in the innovative share in manu-
facturing and firm-related services between
2000 and 2002 occurred due the presence
of a small number of process innovators, just
as the current rise in both sectors can be at-
tributed to revitalised process innovation
activity.  The percentage of process innova-
tors stood at 35% (manufacturing) and 34%
(firm-related services) in 2003, comfortably
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above the levels recorded for 2002 (with
both areas just under 31%) but still below
those from the year 2000 (38 and 36.5%, re-
spectively).  Also in 2003, 28% of all distri-
butive-service firms introduced process in-
novations - even more than in 2000.

The decline leading up to 2002 is not sur-
prising, as the implementation of process in-
novations very often demands more sub-
stantial investments. Investment conditions
in periods of economic sluggishness are ge-
nerally less favourable due to deteriorated
external financing circumstances (in parti-
cular for small and medium-sized enterprises
[SMEs]) underutilised capacities and more
marginal cash flows.  

The fact that process innovation activity
increased in 2003 despite the still-adverse
macroeconomic environment shows that
firms could no longer postpone their ratio-
nalisation innovations without endangering
their competitive positions.  Indeed, the
competitiveness of the German economy de-
pends essentially on cost-efficient, high-
yield production.  Process innovations can al-
so contribute to improvements in profit si-
tuations via cost reductions.  In light of furt-
her-advancing financing restrictions on in-
vestments in SMEs (cf. results of KfW’s SME
panel from 2004), however, such innovati-
ons will more often be implemented with litt-
le or no investment. Instead, firms are ex-
pected to focus on organisational adaptati-
ons (more on this below).

The share of product innovators, on the
other hand, shrank in all three sectors.  In
2003 it stood at 47% in manufacturing (three
to four percentage points below the level re-
corded in the previous three years), 39% in
firm-related services (down four points from
2002 and six points from 2000) and just
15.5% in distributive services, while 29% of
all distributive service firms had introduced
new service elements in 2000.  The third ye-
ar of internal economic stagnation had thus

left significant impressions on product inno-
vation activities, particularly on less export-
oriented sectors.  This reflects the distinct im-
portance of dynamic demand as a stimulant
of the introduction of new products and ser-
vices into the market.

Innovation expenditures increase

In spite of decreasing numbers of product
innovators, the general sentiment is positi-
ve, which is emphasised by the development
of innovation expenditures.  The German
economy’s overall innovation expenditure
totalled €96 billion in 2003 - a 2% increase
from the previous year.  It should be mentio-
ned that the growth rates recorded for 2001
and 2002 were considerably higher at 4 and
6.5%, respectively.  For 2004, firms’ designs
indicate a further nominal increase of just
over 1%.  Innovation expenditures should ri-
se again slightly in 2005 (0.7%), reaching
€98 billion.  

Manufacturing is crucial to this positive
development: It accounts for 74% of the in-
cluded sectors’ innovation expenditures.
This sector group’s funding of innovation pro-
jects increased further in 2003 to more than
€71 billion, the highest value attained since
the inception of the ZEW’s innovation survey.
This figure had totalled a mere €60 billion in
the year 2000.  Manufacturing firms antici-
pate even higher total innovation expendi-
tures in the coming years, although the in-
crease should level off.  While innovation ex-
penditures in 2001 rose nominally by 7%
from the previous year, nominal growth rates
in 2002 and 2003 sank to 6 and 5%, re-
spectively.

An increase of nearly one percent is now
expected for 2004.  According to firms’ ex-
pectations, the year 2005 will see a so-
mewhat stronger surge (calculated annually)
of 2.5%.  One should note, however, that firm
projections take place under high uncertain-

ty about the future dynamics of the German
economy and macroeconomic conditions
such as exchange rates and commodity pri-
ces.  Changes in these variables with respect
to current expectations are very likely to re-
sult in adjustments in firms’ innovation bud-
gets.

In firm-related services, innovation ex-
penditures regressed significantly in 2003
from the previous year.  While more financi-
al resources than ever before (€17 billion)
were earmarked for innovations in 2002, this
figure fell by 11% to around €15.5 billion in
2003.  This corresponds to the same volumes
recorded for 1999 and 2000.  Both the sharp
increase in 2002 and 2003’s decline can es-
sentially be ascribed to the banking and in-
surance industry.  For 2004, firm-related ser-
vice companies anticipate total innovation
expenditures of over €16 billion, an increa-
se of more than 5%; the outlook for 2005,
however, is more pessimistic (-4%).  The un-
stable economic environment seems to be
leading to short-term innovation planning.
Short-term adjustments are rather easy to
realise in firm-related services compared to
manufacturing since innovation in services
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Innovators are firms that successfully in-
troduced at least one innovation in the
previous three-year period (i.e. in the ca-
se of 2003, a firm introduced at least one
innovation between 2001 and 2003).
Whether or not another firm has already
implemented the same innovation is not
considered; the assessment of the inno-
vation from the perspective of the firm in
question is integral.  Product innovations
are new or significantly improved pro-
ducts and/or services with respect to
technological characteristics or intended
uses brought onto the market by a firm.
Process innovations are new or signifi-
cantly improved production, delivery or
distribution methods, including methods
to provide services, introduced by a firm.
This includes significant changes in tech-
niques, equipment and/or software.
Innovative firms are firms that engage 
in any kind of innovation activities in the
observed year, i.e. that allocated funds
to innovation projects, regardless of
whether the projects were completed
successfully.
The definitions correspond to those of
Eurostat and the OECD, which are estab-
lished in the Oslo Manual.

Innovators / Innovations



only rarely requires time consuming R&D and
preparatory investment in advance.  Innova-
tion projects in services are most often rea-
lised in short timeframes (less than one ye-
ar).  This fact may also explain the high fluctu-
ation in the share of innovative firms in this
sector.

Innovation expenditures in distributive
services appear to be only slightly dynamic,
standing at €9.5 billion in 2003, the same as
in 2001 and a modest increase (+4%) from
2002.  Firms had actually planned a signifi-
cantly larger gain around mid-2002, which
was apparently pared down throughout the
remainder of the year.  This sector was do-
minated by a sceptical future outlook in the
middle of 2004: Innovation expenditures are
expected to have dropped by 2% in 2004
and to decrease further by 5% in 2005 from
the respective previous years.  This negative
projection is likely connected to sustained,
weak domestic demand in Germany, as dis-
tributive service firms operate for the most
part domestically.

Innovation intensity on the rise

The strong increase noted in innovation
expenditures in manufacturing since 2001
along with simultaneous revenue growth
led to a considerable jump in innovation 
intensity; that is, the ratio between the 
total volume of innovation expenditures and
the total revenue of all firms (innovators and
non-innovators).  At 5.0%, this value has
reached a level not seen in manufacturing
since 1993.  Innovation intensity also 
increased further in firm-related services –
not including the banking and insurance in-
dustries – to 3.3% in 2003.  In distributive
services and the banking and insurance
sectors, innovation intensity has oscillated

between 0.7 and 0.9% in the past few 
years with no discernible tendency to rise or
fall.

All things considered, a decline in inno-
vation intensity is expected for the years
2004 and 2005: Thanks to the attraction of
the current economic growth, higher (antici-
pated) nominal increases in revenue can be
observed alongside the low nominal growth
rates in innovation expenditures.  Depending
on sector, organisations currently expect re-
venue increases of at least 1-3%.  Past ex-
perience also indicates that after a phase of
weak growth, firms again utilise a stronger
demand dynamic to consolidate and expand
their market position; they apply their re-
sources primarily to production and marke-
ting to realise yields on innovation projects
promoted during the weak phase.  This was
observed in 1997 and 2000 and many
factors indicate that this will again be the ca-
se should the economic upturn continue
throughout 2005.  One should also remem-
ber that strong economic growth can cause
skilled labour shortages to again become vi-
rulent and lead to limitations in expanding
innovation expenditures beyond current
plans.

Investments in innovation 
remain low 

The share of investments in real capital
and immaterial values (patents, licenses,
etc.) in the total volume of innovation ex-
penditures was lower in 2003 than in the pre-
vious ten years.  In both manufacturing and
firm-related services, approximately one-
third of all innovation resources were alloca-
ted to investments.  In 1999 the figures re-
corded for these sectors were 44 and 50%,
respectively.

In light of the underutilised capacities and
banks’ reservedness in granting loans in
2003, this development comes as no surpri-
se; it is in line with the German economy’s
generally quite conservative level of invest-
ment activity.  As a consequence, according
to Germany’s FederalStatistical Office, gross
fixed investments in the company sector fell
by 2.2%: Innovation activity continues to mi-
grate away from investment to personnel-
and material expenditures.  This also means
that the increase in process innovation acti-
vities presented above does not imply such
great advances in new process technology in-
vestments (machines, facilities), but rather
that a greater number of less cost-intensive
possibilities of process optimisation -
through organisational measures in con-
junction with the implementation of software
and other forms of information technology,
for instance - or of advanced training or con-
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Innovation expenditures refer to spen-
ding on ongoing, completed and discon-
tinued innovation projects in a one-year
period, encompassing both current (per-
sonnel and material, etc.) and investment
expenses.  R&D expenditures and inno-
vation-related spending on machinery,
equipment and material, external know-
ledge (e.g. software, patents, licenses),
advanced employee training, market in-
troduction, product design, conception of
service and other preparations for pro-
duction and distribution of innovations
are counted among these expenses.

Innovation expenditures

Manufacturing: includes mining and
quarrying, and recycling (NACE 10-37).
Firm-related services: banking and insu-
rance, computer services and telecom-
munications, technical services (archi-
tectural and engineering activities, tech-
nical testing and analysis, R&D), consul-
ting (legal, accounting and auditing acti-
vities, advertising) and other producer
services (e.g. cleaning, security, provisi-
on of personnel, waste management)
(NACE 64.2, 65-67, 72-74, 90).
Distributive services: wholesale and re-
tail (incl. repairing), transport and stora-
ge (incl. post and courier activities), real
estate and renting (NACE 50-52, 60-63,
64.1, 70-71).

Sector groups



tinued improvements based on installed
technologies can be used.

Despite all this, a considerable increase
in nominal innovation investments can be
seen for the first time since 2000 (+7% from
the previous year), constituting a slight rise
in the share of these investments in total in-
novation expenditures from 32 to 33%.  On
the other hand, firm-related services experi-
enced an 18% slump in innovation invest-
ments.  Only the distributive services sector
broadened its investments in innovation pro-
jects significantly (+17%), compensating for
the previous year’s decline and boosting the
sector’s share of innovation investment in to-
tal innovation expenditures back to the level
recorded for 2001.  Most responsible for this
current climb are higher investments in retail
and in the transport industry.

Fewer market novelties, 
higher cost savings

The generally positive development in in-
novation participation (rate of innovation)
and innovation expenditures is currently
being eclipsed by receding rates of innovati-
on success with new products.  The shrinking
percentage of product innovators is mainly
attributable to the low number of firms that
are still able to introduce original innovations
to the market - products that have never be-
fore been available (market novelties).  This
share fell from 28 to 23% in manufacturing,
from just over 19 to 12.5% in firm-related ser-
vices and from 8.5 to 6.5% in distributive ser-
vices between 2002 and 2003.

Contrarily, the percentage of firms that ha-
ve had innovation success solely through
product imitations has increased in both ma-
nufacturing and firm-related services.  This
may indicate that innovating firms are cur-
rently attempting to take fewer market risks
and are foregoing more risky, albeit growth-
and profit-intensive, “radical” innovations.

This is also supported by the decreased
share of firms that have simultaneously in-
troduced market novelties and entered a new
market segment (firms with market and pro-
duct-range novelties).  Such firms comprised
15.5% of all manufacturing industry firms in
2003 (16.5% in 2002) and just 10.5% of all
firm-related service firms in the same year
(13.5% in 2002).  With respect to product
imitators, the percentage of firms that ente-
red a market with at least a selection of their
new products remained unchanged in ma-
nufacturing at 10%; in firm-related services
this figure even rose from 11 to 13%.  In dis-

tributive services the shares of both original
innovators and product imitators with new
product offerings declined sharply, which ge-
nerally indicates less speculative product in-
novation activity (with an low overall per-
centage of successful product innovators) as
well.

In contrast, more process innovators we-
re successful in reducing costs as well as im-
proving the quality of their innovations in
2003.  The share of firms that were able to lo-
wer their unit costs through process innova-
tions rose in all three sectors.  In 2003 this
figure stood at 24.5% (21% in 2002) in ma-
nufacturing, at 16% (12%) in firm-related
services and at 13.5% (6%) in distributive
services.  Firms reacted thereby to the lifeless
business cycle and worsened cost situation
with an increased amount of rationalisation
innovations.

Process innovations also increasingly
served to improve the quality of the product
supply; the percentage of firms that were ab-
le to raise the quality of their products

through new or improved techniques rose in
all three sectors.  This surge was particular-
ly pronounced in manufacturing between
2002 and 2003 (from 22 to 27%); in firm-re-
lated services the percentage rose from 22.5
to nearly 26% and from 14.5% to 17% in dis-
tributive services.  An increasing number of
process innovators were able to realise both
effects; hardly shocking, as quality improve-
ments made via optimised methods can lead
directly to reduced costs - e.g. when post-pro-
cessing or client complaints can be lessened
or eliminated.

From a long-term perspective, however,
it is clear that the share of process innova-
tors that had success in reducing costs in
2003 was still comparatively small.  In the
later 1990s over 30% of manufacturing
firms and over 20% of firm-related service
firms successfully introduced cost-redu-
cing process innovations - in other words,
over five percentage points more than
today.  That said, in distributive services the
prevalence of rationalisation innovations in
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2003 re-attained the peak value recorded in
the year 1999.

The proportion of new-to-the-market in-
novators in 2003, on the other hand, repre-
sents the lowest value the service sectors ha-
ve exhibited since the introduction of this in-
dicator.  The figure recorded for manufactu-
ring (23%) very nearly corresponds to the lo-
west number recorded for the value (from
1994).  This development should give rise to
some worry, as the German economy’s com-
petitiveness is based essentially on the high
degree of its products’ novelty and its quali-
tative prominence compared to other sup-
pliers.  Cost reductions - which are currently
more central to firms’ innovative efforts - are
necessary to maintaining a presence in the
market through the efficient production of
goods and services at competitive prices.
However, such cuts cannot insure Germany’s
(still strong) position on international mar-
kets on their own in the long run.

Regressive innovation success

The immediate economic success of in-
novative activities can be measured as sha-

re of revenue based on product innovations
and share of unit costs reduced through pro-
cess innovations.  One should bear in mind
that some time can pass between the intro-
duction of an innovation and the appearan-
ce of marked innovative success.  In this re-
spect, any rise or fall in the number of suc-
cessful innovators does not necessarily lead
immediately to a corresponding change in
economic success concerning innovation
activities.

Nevertheless, in product innovations just
such a correlation can be observed: The
shrinking share of product innovators is
being accompanied by declining revenue
shares from new products in all three
sectors.  After hovering above 30% in 2000,
this percentage fell to 25% in manufacturing
in 2003.  In firm-related services just 16% of
total revenue was obtained with new pro-
ducts, compared to 23.5% in 2001.  Revenue
shares from product innovations are tradi-
tionally low in distributive services, but a
slight drop from 8 to 7% can also be ascer-
tained here.

New-to-the-market innovators are at least
still able to retain their innovative success in

manufacturing and in distributive services.
Market novelty revenues in manufacturing re-
mained constant at 7.5% from the previous
year, just under the peak values reached in
1999 and 2000 (over 8%).  Hence, the sharp
decline (5%) in product innovation revenu-
es seen between 2000 and 2003 occurred at
the expense of product imitators.

In contrast, in firm-related services reve-
nues based on new-to-the-market innovati-
ons sank significantly, resting at 5% — well
below the 2001 level (over 7%).  The fact that
innovations introduced in 2000 were no lon-
ger counted as new products after the be-
ginning of 2003, thereby excluding revenu-
es procured from these innovations after that
point from the calculation of this indicator,
definitely played a role in this slump.  In 1999
and 2000 a large number of firm-related ser-
vice firms happened to introduce market no-
velties, particularly in conjunction with in-
ternet applications and new information and
communication technologies (software, te-
lecommunications, e-commerce, internet
consulting).  These new offerings contributed
to the high original innovation-based reve-
nues recorded for 2001.

Despite a greater number of process in-
novators that were able to reduce costs, the
share of reduced unit costs in the total ex-
penditures of all firms (innovators and non-
innovators) decreased further in both ma-
nufacturing and in firm-related services.  In
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Market novelties ("new-to-the-market
products") are new or significantly im-
proved products and/or services that ha-
ve been introduced by the firm onto the
market prior to any competitor. Product
imitations are new or significantly im-
proved products and/or services intro-
duced by a firm onto its market which we-
re already offered by competitors at the
time of introduction. The relevant market
is defined from the firm's own per-
spective.
Product-range novelties are new or sig-
nificantly improved products and/or ser-
vices that have no predecessors in the in-
novating firms.  Such innovations thus
enlarge the product range of a firm and
allow to address customer demand not
covered by a firm's products and services
so far. Information on product-range no-
velties is registered in the innovation sur-
vey since 2002.

Market novelties, product imitations,
product-range novelties
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manufacturing this indicator currently
stands at 4.5%, well below the level attained
at the end of the 1990s (6-8% annual unit
cost reductions through process innovati-
ons); in firm-related services the decline is
less pronounced, but still lower overall (4%,
down from 5% in 2001 and 2002).  On the
other hand, distributive service firms were
able to increase their rate of success in pro-
cess innovation-driven rationalisations from
2 to 3%.

The increased number of firms exhibiting
successful rationalisation innovations not
being reflected in higher economy-wide cost
reductions can be explained by citing delay-
ed effects.  Full economisation potential is of-
ten only realised in the second or third year
following the introduction of a new process
technology or improvement of a provision of
services, whereas high adjustment and lear-
ning costs can emerge in the first year, coun-
terbalancing any technologically envisioned
unit cost reductions.  

Additionally, in the year 2003 process in-
novation activity seems to have concentrated
on continuous improvement of already in-
stalled technology, which portend less pro-

nounced immediate effects compared to lar-
ger investments in new technologies.  After
all, low capacity utilisation in 2003 must be
considered, which may also have led to a
less than optimal exhaustion of cost re-
duction possibilities regarding new techno-
logies.

Increasing interest in R&D

Research and development (R&D) is one
of the central components of innovation acti-
vities.  Around 60% of all innovation expen-
ditures in manufacturing are allocated to
R&D; this share is lower in the service sector
at one-third (distributive) to nearly half (firm-
related), but R&D is also an essential com-
ponent of innovation projects in these fields.
In the past ten years the importance of R&D
in innovation activities has experienced an
increasing trend.

The share of firms engaging continuous-
ly in internal R&D serves as a measure of the
orientation of innovation activities on the
production of new knowledge and is thus an
indicator of the demand that innovative
plans place on the development of new tech-

nologies and methods.  R&D participation in-
creased again in 2003 after a slight decline
in manufacturing and a period of stagnation
in the service sector between 2000 and
2002.  In 2003 a quarter of all manufacturing
firms and nearly a fifth of all firm-related ser-
vice firms were involved in R&D on a conti-
nuous basis.  In distributive services, conti-
nuous R&D activity is hardly common, re-
ported by just over 1% of firms.

The increasing share of firms engaged in
R&D in conjunction with an essentially sta-
gnating percentage of innovating firms indi-
cates that innovative activity is being based
more and more on firms’ own R&D.  As a con-
sequence, the share of continuously re-
searching innovators in all innovators in ma-
nufacturing rose from 33% (1999) to 42%
(2003); in firm-related services, an increase
from 20 to 34% was recorded.

Innovation activities at sector level
Innovative activity can differ greatly bet-

ween the various sectors of an economy.  For
instance, in manufacturing the share of in-
novators fluctuates between 35% (mining,
food/beverages) and over 80% (chemicals);
in firm-related services this figure can lie
anywhere between 31% (other producer ser-
vices) and 70% (software/telecommunicati-
ons).  Similarly significant contrasts can be
observed in other indicators.

According to the indicator implemented,
other sectors prove to be the “most innova-
tive” ones:
■ With respect to innovation- and R&D par-
ticipation, the chemical and pharmaceutical
industry comes out ahead with 81% of all
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Cost saving process innovations ("ratio-
nalisation innovations") are new or sig-
nificantly improved production, delivery
or distribution methods that lead to a re-
duction in the average unit costs of pro-
duction or service delivery.  They are a
mean to increase a firm's price competi-
tion.
Quality improving process innovations
are new or significantly improved pro-
duction, delivery or distribution me-
thods that increase the quality of a pro-
duct or service.  They are often linked to
product innovations.  Improved quality
typically enhances a firm's sales oppor-
tunities. Information on quality impro-
ving process innovations is registered in
the innovation survey since 2002.

Cost savings and improvements in 
quality
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vices.  All figures are projected for the total firm population (firms with 5 or more employees) in Germany.
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firms having introduced successful innovati-
ons and 56% engaging in continuous R&D.
The second-highest share of innovators is
found in manufacturing of instruments (me-
dical, precision and optical instruments) at
78%; this sector also has the third-highest
percentage of firms with continuous R&D
(50%).  In terms of R&D participation, the
electronics industry lies between chemi-
cals/pharmaceuticals and instruments
(51%).  Mechanical engineering evinces the
third-highest innovator share (75%).
■ Concerning the absolute level of innovati-
on expenditure, transport equipment (motor
vehicles, aircraft, railway, ships) was the cle-
ar leader in 2003 with expenditures of €24
billion.  The following sectors combined -
chemicals/pharmaceuticals (just over €11
billion) and electronics (€10.5 billion) - do
not reach the expenditure level set by pro-
ducers of automobiles, aircraft, watercraft
and trains.  A quarter of the entire German
economy’s innovation expenditures can be
attributed to manufacture of transport equip-
ment.
■ Innovation intensity is highest in instru-
ments at 9%, while the transport equipment
sector spends around 8% of its revenue on
innovative projects.  Technical and R&D ser-
vice firms come in at 7.5%, followed by the
electronics industry (7.2.%). In retail, ban-

king/insurance and real estate/renting, ho-
wever, innovation intensity stands at less
than one percent.
■ Regarding revenue acquired from new pro-
ducts, the transport equipment industry
holds a clear lead with around €145 billion.
This sector alone accounts for almost 30% of
the German economy’s total product inno-
vation revenue.  In relation to the transport
equipment industry’s total revenue, product
novelties constitute 49%, also the leader in
the sector ranking.  Additionally, high abso-
lute innovation revenues are attained by the
banking/insurance and wholesale indus-
tries.  This is mostly a size effect in both of
these sectors resulting from their high levels
of revenue (a combined 35% of total revenue
in the German business sector as covered he-
re).  Their shares of revenue from new pro-
ducts, however, are at the lower end of the
spectrum at 15 and 10%, respectively.  Fol-
lowing transport equipment manufacturing
with respect to this indicator are the electro-
nics (35%) and software and telecommuni-
cations industries (30%).  Here one should
remember that revenue shares from new pro-
ducts are highly influenced by a sector’s ave-
rage product lifespan.  That is why, for exam-
ple, the chemicals/pharmaceuticals industry
trails in this area: Its products are often on
the market for 10-20 years, while product cy-

cles in sectors focused on information and
communication technologies are typically
just 2-3 years in length.
■The share of revenue from market novelties
is also highest in the transport equipment in-
dustry (16%).  The software/telecommuni-
cation (almost 10%) and instrument sectors
(9%) also attain high shares of revenue with
new-to-the-market products.  In revenue sha-
res with product novelties, an indicator of the
contribution made by product innovation
activity in entering new market segments,
banks and insurance firms lead after soft-
ware/telecommunications and transport
equipment.
■ Concerning immediate economic success
in process innovation activity, the transport
equipment sector again posts one of the hig-
hest values: Process innovations were able
to cut just over 6% of unit costs.  Transport
equipment comes in second behind the
electronics industry (7%) and ahead of soft-
ware/telecommunications (5.5%) in the
sector comparison.  Revenue increases at-
tributable to process innovation-induced
quality improvements amount to 5.5% in
transport equipment, a value that only the
software/telecommunications sector is able
to match.  Coming in third with respect to this
indicator is the banking/insurance industry.
The individualZEWSector Innovation Reports
(http://www.zew.de/innovation) provide
more information on the development of the-
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Revenue shares from product innovati-
ons refers to revenue from the year in
question that has been acquired with new
or markedly improved products/services
introduced in the previous three-year pe-
riod. 
Revenue shares from market novelties re-
fers to revenue from the year in question
acquired thanks to market novelties re-
leased in the previous three-year period.
The difference between revenue shares
from product innovations and those from
market novelties equals the revenue sha-
res from product imitations.
The share of unit costs reduced through
process innovations refers to costs from
the previous year that were reduced
through process innovations from the pre-
vious three-year period. 
In firm-related services, these indicators
are calculated excluding banks and insu-
rance companies as turnover figures are
not available for all years in this sector.

Indicators of innovation success
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se innovation indicators at the sector level in
recent years.

Weak innovation performance 
by SMEs

The innovative activities of small and me-
dium-sized enterprises (SMEs) also left
something to be desired in 2003.  After a sig-
nificant decline in share of innovators in
SMEs from 1998/1999 to 2002, this regres-
sive trend was indeed stopped in 2003, but

no strong increase in successful innovative
activities was observed either.  In manu-
facturing firms with less than 50 employees
the innovator share rose slightly from 50% in
2002 to 52% in 2003; in firms with 50-99
and 100-499 employees this share remained
constant at 69 and 73%, respectively.  A
small drop in the share of innovators in lar-
ge firms can be observed; with over 90% of
such firms successfully innovating, however,
this figure is still very high.

In firm-related services a very similar de-

velopment is seen among SMEs: In the pool
of SMEs with less than 50 employees the in-
novator share rose slightly from 48 to 51%;
among mid-sized firms (100-499 employe-
es) the share held steady at 65% between
2002 and 2003.  Firms with 50-99 employe-
es evince - after a sharp decline in 2002 - in-
creased interest once more (from 54 to 59%).
Among large firms the share of innovators
saw a strong increase from 76 to 86%.
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Research and development (R&D) com-
prises creative work undertaken on a sys-
tematic basis in order to increase the
stock of knowledge, and the use of this
stock of knowledge to devise new appli-
cations, such as new or markedly impro-
ved products and services or processes
and methods (including software deve-
lopment).  This definition corresponds to
that which is presented in the Oslo Ma-
nual and thereby also complies with the
OECD's Frascati Manual on surveying re-
search and experimental development.

R&D Activities
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Performance figures on innovation activity, by sector in 2003

Revenue
growth due

Share Share of Share of to product
of Share of revenues unit cost quality im-

Share of Revenue revenues revenues from reduced provements
firms with Innovation from from from product- through based on

Share of continuous expendi- Innovation new new market range process process
innovation R&D tures intensity products products novelties novelties innovation innovation

% % billions € % billions € % % % % %

Mining and Quarrying 35 5 0.4 1.9 2 9 2.2 2.1 3.6 1.3
Food/Tobacco 36 7 2.6 1.7 18 12 2.8 4.8 2.2 2.7
Textiles/Clothing/Leather 53 14 0.8 2.9 5 19 4.7 3.6 1.7 1.9
Wood/Paper/Printing/Publishing 47 11 2.6 2.9 13 14 3.2 2.7 3.7 2.7
Chemicals/Pharma/Petroleum 81 56 11.2 4.7 29 12 6.1 5.3 3.6 3.1
Rubbers/Plastics 65 25 2.4 4.1 13 22 4.5 5.2 5.5 3.0
Glass/Clay/Stoneware 44 28 1.0 3.0 5 14 3.5 2.9 2.4 2.4
Metal Production and Processing 62 18 4.0 2.7 22 15 3.9 2.9 4.2 4.1
Mechanical Engineering 75 42 8.0 5.0 36 23 7.7 4.0 4.5 4.0
Electronics/Electrical Machinery 73 51 10.5 7.2 51 35 7.3 5.9 7.1 2.8
Instruments 78 50 3.0 9.0 10 29 8.6 5.4 4.7 3.1
Vehicles 70 36 24.2 8.1 146 49 16.0 9.0 6.2 5.5
Furniture/Sports/Games/Recycling 48 14 0.5 1.7 7 24 5.8 1.6 2.0 1.3
Wholesale Trade 34 5 2.3 0.4 53 10 2.5 4.5 2.9 3.9
Retail Trade 35 0 2.8 0.5 25 5 1.6 3.7 3.1 4.3
Transportation/Postal Services 31 3 3.4 2.3 10 7 1.1 3.1 2.6 3.1
Banks/Insurances 50 10 5.7 0.7 107 14 4.0 7.4 4.1 4.6
Software/Telecommunications 70 31 4.4 6.1 22 30 9.7 9.6 5.5 5.6
Technical/R&D-related Services 67 31 2.8 7.5 5 14 3.1 6.7 3.0 3.5
Consulting/Marketing 48 13 1.7 1.5 16 15 4.7 5.5 4.9 2.7
Other Firm-related Services 31 3 0.9 1.1 4 5 1.4 4.0 1.4 4.1
Real Estate/Renting 39 1 1.0 0.9 7 7 2.3 3.1 4.3 4.5

Source: ZEW (2004): Mannheim Innovation Panel.
Notes:  Figures are tentative.  The three sectors with the highest figures are shown in bold print.  All figures are projected for the total firm population (firms with 5 or more employees)
in Germany.



While large firms constantly expand their
innovation expenditures, the dynamic of
such spending is more cautious in SMEs.  In-
novation expenditures attributable to ma-
nufacturing SMEs have nominally remained
more or less constant since 2000 (2000-
2003: +2%) and have hardly breached the le-
vel attained in 1996.  In firm-related services,
on the other hand, a significant rise was ob-
served in SMEs’ innovation spending in
2002 and 2003 (+12 and +9%, respectively),
a continuation of the steady growth seen in
resources allocated to innovation projects
since 1996.  

With almost €8.5 billion, firm-related ser-
vice SMEs spent almost 40% more on inno-
vations in 2003 than in 1996.  Numerous
young firms founded in the late 1990s were
responsible for this dynamic development,
attempting to position themselves in the
knowledge-intensive service market using
their innovations.  Contrarily, in distributive
services the innovation spending of SMEs
dropped to €4 billion (-2.5%), thus reaching
a low level not seen since 1995.

A look into the future of SMEs in the
middle of 2004 may have been cause for a
degree of pessimism: In comparison to the
already quite low level from 2003 (excluding
firm-related services), SMEs in all three
sectors can expect receding innovation bud-
gets through 2005.  Still, large manufacturing
and firm-related service firms intend to furt-

her increase their innovation budgets in the
same period.  While SMEs in manufacturing
anticipate declines in 2004 and 2005, SMEs
in firm-related services project another in-
crease for 2004 (+2.5%), which is to be fol-
lowed by a sharp drop (-7.5%) in 2005.  In
distributive services, SMEs report a decline
for 2004 (-6%) but expect a slight rise (+1.5)
in 2005, making their overall development
between 2003 and 2005 less unfavourable
as that seen in large firms.

Since the number of SMEs that plan to
perform innovation activities in 2004 and
2005 is increasing, the projected reduction
in innovation expenditures means a reducti-
on in average innovation expenditure per in-
novative SME.  Especially those SMEs that in-

tend to newly enter into innovation activities
in 2004 und 2005 are likely to do this with a
small amount of financial resources.

In addition to spending on innovations,
innovation success in SMEs is also slacke-
ning: In manufacturing, revenue shares from
SMEs’ market novelties sankfurther to under
4%, not even reaching half of the level set by
large firms (10%).  The same ratio is seen in
revenue shares from all types of new pro-
ducts, coming in at 14% for SMEs but at 31%
for large enterprises.  A similar situation can
be observed in the service sector: Revenue
shares with market novelties fell significant-
ly in 2003, resting at just over 3% (firm-rela-
ted services) and 1% (distributive services),
only around half of the levels reached by lar-
ge firms.

Concerning shares of cost reductions
through process innovations, current deve-
lopments are more positive, likely due to the
increasing prevalence of rationalisation in-
novations in SMEs.  SMEs in manufacturing
were able to reduce their unit costs by around
2% through process innovations in 2003, a
value also reached in 2001 and 2002 but
less than 40% of the figure recorded for lar-
ge firms.  For firm-related service firms the va-
lue of this indicator remains constant at ap-
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Small and medium-sized enterprises
(SMEs) cover all firms having not less
than 5 and not more than 500 employe-
es. SMEs determine those innovation in-
dicators that refer to shares in the num-
ber of firms (such as the share of inno-
vators) since SMEs account for 97 to
99.5% of all enterprises, depending on
the sector.  In contrast, indicators that re-
fer to revenues and expenditures are by
large determined by large companies.
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proximately 2%, while large firms in the sa-
me sector were able to realise cost reducti-
ons of 5%.  In distributive services one can
see a slight increase in rationalisation suc-
cess to just over 1%, but this value amounts
to just a quarter of that attained by large com-
panies in this sector.

Overall, due to these issues SMEs conti-
nue to be a cause of concern in the German
innovation system: Persistently low spen-
ding on innovation is seen along with low ra-
tes of innovative success with respect to both
percentages of successful innovators as
well as - and here most conspicuously - direct
economic yields on innovation activities.

Eastern Germany: High innovation
expenditures alongside declining
returns from innovations

The innovative performance of the Eas-
tern German economy is particularly impor-
tant, as economic renewal- and economic
growth in Eastern Germany depends largely
on the innovative competency of Eastern Ger-
man firms.  The declared goal of economic
and innovation policy is thus to strengthen
the innovation activities of Eastern German
firms through specific measures.

After registering a partially steep decline
in the previous four years, the innovation par-
ticipation of Eastern German firms increased
markedly in 2003.  Manufacturing’s innova-
tor share stood at 60% in 2003, thereby over-
taking the same value in Western Germany
for the first time since 1998.  The downward
trend in firm-related services was also turned
around: In 2003 almost 50% of Eastern Ger-
man firm-related service firms were counted
among the most successful innovators, nar-
rowing the distance to Western Germany
(53%) once more.  However, in distributive
services the collapse experienced in 2002
could not be recouped; in 2003 less than a

fourth of Eastern German firms were innova-
tors (Western Germany: 37%).

The share of firms that are performing
R&D on a continuous base increased in 2003
both in manufacturing and firm-related ser-
vices, turning a three year trend of decreasing
R&D activities in manufacturing and stagna-
ting R&D activities in firm-related services.
25% of East German manufacturing firms
perform R&D which is equal to the level ob-
served for West German firms.  In firm-rela-
ted services, this indicator significantly in-
creased from 12.5 to 16%, almost reaching
the West German figure (18%). 

Innovation expenditures recorded up to
2003 also exhibit an overall upward trend in
the Eastern German economy.  In manu-
facturing, such spending increased strongly
by 14% in 2003 after having already grown
by 16% between 2001 and 2002.  However,
at almost €5.5 billion, just over 7% of all in-
novation expenditures in German manu-
facturing are distributed to the eastern part
of the country.  The strong growth seen sin-
ce 1999 can primarily be traced back to lar-
ge individual projects in microelectronics in

the Dresden region and in vehicle manu-
facturing as well as to certain companies in
West Berlin.

In 2003 a slight decrease in innovation
expenditures in firm-related services is ob-
servable, following the broad expansion car-
ried out in the previous two years.  The dri-
ving forces behind this expansion were the
sectors software/telecommunications and
technical/R&D-related services.  Around
€1.7 billion were directed towards Eastern
German firms, about 11% of all innovation
spending in firm-related services.  In distri-
butive services the significant increase seen
in 2001 and the stagnation recorded in 2002
were followed by a decline to the level re-
corded in 2000 (just under €1.2 billion).

In terms of their willingness to invest in in-
novation projects, however, Eastern German
firms have approached 2004 and 2005 with
a considerable amount of scepticism for the
future.  In all three sectors a drop in innova-
tion spending is projected, particularly in the
field of service.  Eastern German manufactu-
ring firms reported in mid-2004 that innova-
tion expenditures in 2005 were to be recor-
ded at levels around 2.5% lower than those
calculated for 2003, while Western German
firms projected a 4% growth.  Firm-related
service firms even anticipate a drop of
around 12% between 2003 and 2005 (Wes-
tern Germany: +3%); distributive service
firms expect a decline of more than 20%.
That said, total innovation expenditures in
Eastern Germany are heavily influenced by
large individual innovative projects, allowing
the revisions of just a few target figures by a
small number of large firms to bring about
significantly different developments.

As a consequence of the strong increase
seen in innovation expenditures in the last
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three years, the Eastern German economy’s
innovation intensity has also risen with so-
me force.  In 2003 this figure came in above
that of all three sectors in Western Germany;
in other words, the economy of Eastern Ger-
many was overall more innovation-intensive
than that of the West.  Here, the more con-
centrated orientation of innovation activity
on investment continued to play an impor-
tant role.  The share of investment spending
in total innovation expenditures lies between
43 and 47%; in Western Germany, this figu-
re comes in below a third.

In firm-related services (excluding banks
and insurance companies), innovation in-
tensity amounted to just over 5.5% in 2003,
almost twice as high as in the West.  Two
factors are behind this: Firstly, revenues of
non-innovating firms developed more poor-
ly (culminating in firm closure), causing in-
novation intensity to rise.  Secondly, firms
operating primarily in computing, consulting
and - above all in 2002 - in technical services
(particularly R&D firms) redeployed their re-
sources in favour of innovation projects.  This
may also have been a reaction to the lower
levels of production- and distribution activi-
ties caused by demand-related circumstan-
ces: Instead of dismantling personnel, at-
tempts are made to use an economic slump
for research and innovation projects.  This
sort of development was seen in 2001 and
again in 2003.  In manufacturing the discre-
pancy between East and West is less pro-
nounced (5.5% in the East compared to 5%
in the West).

Despite the high innovation intensity and
the increasing expenditures for innovation
projects, Eastern German firms’ innovation
success rates are still clearly below those in
Western Germany.  After a sharp decline in

2002, however, stabilisation and a slight par-
tial increase from formerly low levels can be
reported for important indicators of success
in 2003.  Revenue shares from market no-
velties in Eastern German manufacturing cur-
rently add up to 4.5%, three percentage
points lower than the corresponding value in
the West.  In 2001 Eastern German manu-
facturing firms attained a 7.5% innovation
success rate, thereby matching their Western
German counterparts.  Similar relations and
developments can be observed with respect
to revenue shares from new products (mar-
ket novelties and imitations): While both re-
gions recorded shares of just under 30% in
2001, this percentage sank significantly in
the East to 16.5% and held steady in the
West in 2002.  In 2003, manufacturing firms
in Eastern Germany were again able to record
somewhat higher innovation revenues (in-
creasing to 20%), while the West experi-
enced a drop to 25%.

Process innovation success has also
been somewhat less than ideal.  Cost re-
ductions through process innovations in Eas-

tern German manufacturing amounted to
around 3% in 2003, while Western German
manufacturing firms came in at just over
4.5%.  Still, in the East this share has risen
again slightly since 2001.  A similar increa-
se from a previously low level can be seen in
firm-related services.  Rationalisation suc-
cess rates in the East currently amount to
2.5%, but the gap between the two regions
(Western Germany: 4%) continues to be sub-
stantial.  In distributive services, cost re-
ductions made possible by process innova-
tions doubled in 2003 to 3%, thereby attai-
ning the same level as Western Germany.

In Eastern German firm-related services,
market-side innovation success also remai-
ned at the low level seen in 2002 in the fol-
lowing year, clearly missing the marks set
between 1999 and 2001.  With revenue sha-
res from market novelties amounting to
2.5%, the distance to Western German firm-
related service firms (5%) is considerable,
but lessened in comparison to 2002.
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In order to generate representative figures
on innovation activities by firms located
in Eastern Germany, the sample of the
ZEW innovation survey is stratified for all
sectors and size classes by East and West.
Eastern Germany consists of the following
six Federal States:  Berlin, Brandenburg,
Mecklenburg-Western Pomerania, Saxo-
ny, Saxony-Anhalt und Thuringia.  East
German firms are defined as those firms
that have their registered office in one of
the Federal States mentioned above.
Subsidiaries of West German firms in Eas-
tern Germany that are not organised as
separate legal entities are not part of the
East German enterprise sector as defined
here.
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When comparing various measures of in-
novation success between Eastern and Wes-
tern Germany, one observes that nearly all in-
dicators point to the Eastern German econo-
my’s (often considerable) inferiority.  At the
same time, innovation intensity — that is, re-
venues that are reinvested in innovation pro-
jects — is significantly higher, indicating the
Eastern German economy’s lower innovation
yields.  Currently, only the revenue shares at-
tained by manufacturing and firm-related
service firms with new products that enlarge
the firm’s product range are higher in Eastern
Germany. 

Low innovation success in 2003 may part-
ly be a cyclical effect: In 2001, Eastern reve-
nue shares with product innovations were si-
milar to those of Western German firms.  Eas-
tern German firms are still more focused on
the German domestic market and are thus
more strongly affected by its cyclical wea-
kness than export-oriented Western German
firms.  Regarding process innovations, howe-
ver, innovation success rates are low and de-
creasing further.  A change of direction seems
to be needed urgently: In the long run, the
Eastern German economy will only be able to
survive competitions of quality by implemen-
ting highly efficient systems of production.

Further results of the German Innovation
Survey, including a large number of analy-
tic research papers and a series of policy re-
lated reports on subjects such as innovati-
on in SMEs, technology transfer, sources of
innovation, sector studies, can be found on 
ZEW’s innovation website: www.zew.de/
innovation. Anonymised micro data of the
ZEW innovation survey are available to re-
searchers, fordetails referto the website, too.
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On behalf of the German Federal Ministry of Education and Research (BMBF), the Centre for European Economic Research (ZEW) is
conducting annual surveys on innovation behaviour of German enterprises in cooperation with the Institute for Applied Social
Science (infas) since 1993.  These surveys focus on all firms located in Germany, having at least five employees and being active
in the production sector as well as in distributive and firm-related services. The ZEW innovation survey is also the German part to
the Community Innovation Survey conducted every four years under the co-ordination of Eurostat.

The ZEW's annual innovation survey is designed as a panel survey (the "Mannheim Innovation Panel"); i.e. the same firm sample
is queried every year.  Every two years the sample is refreshed by a random sample of newly founded firms to replace those de-
commissioned in the interim.  The innovation survey is conducted alternately in its "long" form (including additional questions re-
garding framework conditions of innovation, such as innovation barriers) and "short" form (with questions limited to the core in-
dicators of innovation performance).  The 2004 survey was of the latter variety.

The 2004 sample comprises 19,500 firms and is stratified by sector, firm-size and region (Eastern/Western Germany).  Serving as
the scope of the sample is the CREDITREFORM database, processed by the ZEW for this specific purpose.  The written question-
naire was sent out in March 2004. Until June 2004, a total of about 3,900 firms responded to this questionnaire.  In order to cor-
rect for a possible bias in the firms' response behaviour, another 4,000 companies were selected at random from the non-responding
firms and interviewed by telephone regarding the survey's core variables (June-July 2004). About 4,100 firms could not be surveyed
since they closed down or were not part of the target population at the time of survey. The total response rate (written question-
naire plus telephone interviews) was 51%.

The results are projected for the basic population in Germany.  The data on firm, employment and revenue figures for the basic po-
pulation of manufacturing are based on publications of the German Federal Statistical Office from 1992-2002.  For 2003 the data
are based on extrapolations made by the ZEW and are thus preliminary.  Due to large gaps in the official statistics, the basic po-
pulation for the service sectors in the period 1995-2001 was constructed using information from the Federal Statistical Office, the
German Central Bank and various federal agencies and industry associations.  The data for 2002 and 2003 are based in part on
ZEW extrapolations of this basic population and are also tentative.  The size classification structure in the service sectors are main-
ly based on the ZEW's estimates.

The European harmonisation of this survey instrument in the course of the 2001 Community Innovation Survey (CIS 3) has led to
changes in the way some questions were posed, which has in turn made comparisons with values from previous years more com-
plicated or even impossible.  Among the affected indicators were the number of product and process innovation, and revenues
from product innovations; all of the distributive service indicators were also influenced.  In this sector group, comparisons of so-
me core values – share of innovators, for instance – cannot be made.  Each of the remaining innovation indicators in distributive
services is limited to a lower degree of comparability: In comparison to the values from the surveys conducted from 2001 on, those
from previous surveys tend to be overestimated.
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The  Mannheim Innovat ion  Panel
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