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No Clear Overall Trend in Innovation

The survey results paint a disparate
picture of the innovative activities underta-
ken by German firms in 2004:

■ Expenditure on innovation rose stron-
gly, by 2%. Alongside large firms, small and
medium-sized enterprises (SMEs) also re-
sumed increased spending on innovation
projects. Firms plan to further increase their
innovation budgets by 1 and 2% in 2005
and 2006, respectively.

■ In contrast, the proportion of all firms
that implemented successful innovations
(innovation rate) did not increase in 2004.
Nevertheless, the proportion of firms enga-
ged in innovation activities (innovative
firms) increased, as a larger number of firms
took up innovation activities for the first ti-
me. These have not yet led to the intro-
duction of new products onto the market
or the implementation of new processes.
The proportion of firms involved in innova-
tion is expected to remain stable in 2005
and 2006.

■ The share of revenue from new pro-
ducts also remained constant on average
across all sectors. There was little overall
change in unit cost reductions achieved
through process innovations.

■ In manufacturing, most of the inno-
vation indicators for 2004 point to an up-
wards trend, with increases in innovation
expenditure, in innovation participation
and in successful innovation. 

A number of different developments are
behind these figures. Firms with a continu-
ous involvement with innovation processes
and whose competitiveness depends hea-
vily on bringing out new products and inno-
vative processes used the improved world-
wide economic outlook in 2004 as an op-
portunity to expand their innovation efforts.
This is particularly true of manufacturing
firms. 

SMEs that had not been engaged in in-
novation seem to have found sufficient in-
centives in current conditions to start up
innovation activities. Manufacturing SMEs
increasingly got back into the business of
innovating in 2004. In service sectors, on
the other hand, the number of SMEs that
abandoned innovation activities excee-
ded the number who took them up. Com-
panies indicated in their responses that
the main factor behind their giving up in-
novation activities was a lack of demand
for innovations, while funding problems,
regulations and lengthy administrative
processes were also sources of discoura-
gement.

Innovation Rate Essentially
Unchanged

For the economic sectors covered (see
box on the right) the innovation rate for
2004 remained unchanged from the pre-
vious year, at around 48%. Nonetheless, the
slight upwards trend in the proportion of

successfully innovative firms continued.
60% of manufacturing firms successfully
brought new products to the market or in-
troduced new processes. The resultant in-
novation rate is two percentage points hig-
her than that of 2002.

In knowledge-intensive services, howe-
ver, the figure dropped from 56% to 52%.
Technical service (engineering activities,
technical consultancy, technical testing and
analysis) and consultancy firms played a de-
cisive part in this development; at the same
time, the innovation rate actually rose in the
software sector, as well as banking and in-
surance. In the category of other services
(wholesale trade, transport and postal ser-
vices, firm-related services and waste dis-
posal) the share of successful innovators ro-
se for the first time in three years, from 33%
to 35%.

The 2004 innovation rate in all three
sector groupings remains considerably be-
low the level reached at the end of the
1990s. The slight increases for the manu-
facturing industry and for other services are
by no means sufficient to near the peak va-
lues attained in 1999 (66% for the manu-
facturing industry) and in 2000 (45% for ot-
her services). For knowledge-intensive ser-
vices, the 2004 innovation rate of 52% is
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Service firms are grouped differently in
this report compared to the previous ye-
ar. Service sectors are now grouped into
knowledge-intensive services (banking
and insurance, data processing and te-
lecommunications, technical services –
for example engineering offices – R&D-
related services, laboratories, consul-
tancy, advertising) and other services
(wholesale trade, transportation, postal
services, cleaning, security, provision of
staff, waste disposal). This new sector di-
vision resulted in a change in the report’s
coverage – from the 2005 survey on-
wards, two service sectors, namely retail
trade and property rental, are no longer
included.
The definition of the manufacturing
sector grouping (including mining and
recycling) remains unchanged.

New Sector Division in Services



the lowest since the innovation survey be-
gan coverage of this sector grouping.

2005/06: Participation In 
Innovation Steady

In 2004, 64% of firms in the manufactu-
ring sector were innovative (i.e. they carried
through innovation projects). This share is
higher than that of successful innovators
(the innovation rate), as some of the inno-
vative firms had not yet successfully pro-
gressed to the stage of introducing a new
product onto the market or implementing a
new process, or indeed had abandoned in-
novation plans. The share of innovative ma-
nufacturing showed a clear increase com-
pared to 2003. This suggests that many
firms took advantage of the improved eco-
nomic climate to launch innovation pro-
jects. According to the information firms ga-
ve about their plans for 2005 and 2006, the
proportion of innovative manufacturing
firms should remain stable in these two ye-
ars, at 64%. It should, however, be noted
that information about firms’ plans was sub-
mitted in the spring and early summer of
2005. At this time, business cycle predicti-
ons for 2006 were not yet available. Experi-
ence shows that when expectations become
more positive, the willingness to invest in in-
novation projects also increases.

The proportion of innovative firms in the
knowledge-intensive industry sector grou-
ping decreased markedly in 2004, to 57%
(as compared to 63% in 2003). In 2005 and
2006, no renewed increase is expected. The
picture for the category ’other services’ is si-
milar: with 37% of companies evidencing in-

novative activities, the 2004 figure is ad-
mittedly slightly above that of 2003, but no-
netheless far below the values attained in
2000 and 2001. This share is expected to
fall further to 35% in 2005 and remain the-
re in 2006.

Fewer Process Innovators
in Services

The slight rise in the innovation rate can
be put down to minor increases in the sha-
res of both product and process innovators,
which were of roughly equal importance. In
2004, the group of product innovators ac-
counted for 48% of manufacturers, while
36% brought in process innovations. Both
of these figures represent an increase on the
previous year of slightly less than one per-
centage point. Around 24% of manufactu-
ring firms successfully introduced both new
products and new processes.

In the service sectors, the proportion of
process innovators decreased markedly

between 2003 and 2004. The 2004 process
innovation rate in knowledge-intensive ser-
vices was down to 30% (cf. 38% in 2003)
and the rate for other services fell from over
24% to under 22%. One possible explana-
tion for this phenomenon is that many firms
had already reorganised their processes to
improve their efficiency in the period 2000
to 2003, using computer software and hard-
ware, leaving less room for further process
rationalisations. 
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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 in-
novation from the perspective of the firm
in question is integral. 
Product innovations are new or signifi-
cantly improved products and/or ser-
vices with respect to technological cha-
racteristics or intended uses brought on-
to the market by a firm. Process innova-
tions are new or significantly improved
production, delivery or distribution me-
thods, including methods to provide ser-
vices, introduced by a firm. This includes
significant changes in techniques,
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 established in the Oslo Manual.
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In other services, there was a clear in-
crease in firms that successfully introduced
new products, from 19% to 25%. This mo-
re than compensated for the drop in the
process innovation rate. In knowledge-in-
tensive services, however, even the share
of product innovators decreased (from
42% in 2003 to 39% in 2004). The share of
firms that introduced both new products
and new processes was particularly hard
hit, falling to 17% in 2004 (compared to
24% in 2003).

Only Manufacturers Increase 
Innovation Expenditure

Expenditure on innovation within the
German economy as a whole (as a total of
the branches distinguished in this report)
stood at €100bn in 2004, a nominal in-
crease of 2% on the previous year. This con-
tinues the trend that has been observed for
many years, though at a lower pace than
2003 (+3.5%). Firms plan a further increa-
se for 2005, although it will be smaller, at
1%. In 2006, too, the trend should continue,
with firms estimating a minor positive in-
crease of 2%. It should be noted, though,
that firm’s predictions in previous years ha-
ve been conservative, lying under the valu-
es eventually achieved.

The decisive factor behind the positive
development lies in the manufacturing in-
dustry, which was responsible for 75% of to-
tal innovation expenditure, across all of the
sectors covered. These firms’ expenditures
on innovation projects rose again in 2004,
hitting a new peak value of just under
€75bn (+3.6 %). This compares to only
€60bn in the year 2000. Three sectors are
responsible for the majority of this €3bn in-

crease from 2003 to 2004: transport equip-
ment industry (+€1.7bn), electronics in-
dustry (+€0.5bn) and mechanical enginee-
ring (+€0.65bn). 

For the coming years, too, manufacturers
are working on the assumption that inno-
vation expenditure will continue to grow, al-
beit at a considerably lower rate. In
spring/summer 2005, manufacturing firms’
predicted an increase of more than 2% for
2005, to almost €77bn. Their prognosis for
2006 points to innovation expenditure of
€79bn (+3%).

In contrast, the level of innovation ex-
penditure in knowledge-intensive services
barely changed. It stood at €17.8bn in
2004, the previous years figure having been
€17.7bn. For 2005, the knowledge-intensi-
ve service firms predict spending will be
down to €17.3bn (-3%). The same level of
expenditure is also expected in 2006. Wit-
hin this overall development, different
sectors are actually experiencing quite dif-
ferent trends. On the one hand, software
and telecommunications firms clearly ex-
panded their innovation expenditure in
2004, by €0.5bn (+7%), and a slight in-
crease was also to be seen for the ban-
king/insurance industry (+1%). On the other
hand, the technical related services sector
cut their expenditure on innovation by 6%
and consulting/marketing firms slashed
theirs by almost 11%. 

In other services innovation expenditure
decreased for the second year running. Its
2004 value of €6.9bn roughly equals those
for 2000 and 2001, following a peak at
€8.4bn in 2002. Firms in this sector grou-
ping reckon with a further decrease for 2005
and 2006, to around €6.5bn. The transport

sector has an overriding influence on the le-
vel of innovation expenditure in this group,
particularly through investments in new in-
frastructure and vehicles. Reluctance to in-
vest, which has been increasing since
2000, has also led to reduced spending on
innovation.

No Further Increase in Innovation
Intensity

The strong increase in innovation ex-
penditure in manufacturing since 2001
along with restrained revenue growth in the
years from 2001 to 2003 led to a conside-
rable jump in innovation intensity; that is,
the ratio between the total volume of inno-
vation expenditure and the total revenue of
all firms (innovators and non-innovators).
Innovation intensity thus reached a value of
5.1% in 2003. In spite of large increases in
innovation expenditure on the part of ma-
nufacturing firms, this value could not be
maintained in 2004, because revenues in-
creased at a higher pace. A further fall in in-
novation intensity can be expected for the
manufacturing industry in 2005 and 2006,
as firms plan only modest increases in in-
novation expenditure (+2-3% per year) but
expect macroeconomic conditions to deve-
lop favourably, enabling nominal turnover to
be expanded by 5-6% per year.

In knowledge-intensive services, too, in-
novation intensity grew more or less conti-
nuously (when banking/insurance is exclu-
ded from the calculation) from 1995, pea-
king at 5% in 2003. As innovation expendi-
ture levelled off in 2004 while turnover was
resurgent, the value of this indicator fell
slightly to 4.9%. Given companies’ reduced
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Innovation expenditure refers to spen-
ding on ongoing, completed and dis-
continued innovation projects in a one-
year period, encompassing both current
(personnel and material, etc.) and in-
vestment expenses. R&D expenditure
and innovation- related spending on ma-
chinery, equipment and material, exter-
nal knowledge (e.g. software, patents, li-
censes), advanced employee training,
market introduction, product design,
conception of service and other prepa-
rations for production and distribution of
innovations are counted among these
expenses.

Innovation Expenditure



innovation expenditures and increasing
turnovers, innovation intensity can be ex-
pected to drop further in 2005 and 2006,
although not below its values for 2000 and
2001. In other services and banking/insu-
rance, innovation intensity oscillated bet-
ween 0.7% and 0.9%, without showing any
clear trend in either an upward or downward
direction. In 2005 and 2006 it is expected
to fall slightly for both of these sectors.

More Investment in Innovation

The sole cause of the rise in innovation
expenditure in the German economy in
2004 is increased investment in innovation
projects. Between 2003 and 2004, invest-
ment expenses went up by €2.4bn to
€35.5bn, while current expenses (in parti-
cular personnel, materials and services
from third parties) declined by 1% to
€64.5bn. A particularly sharp increase
(+12%) occurred in investments on innova-

tion projects in manufacturing, which retur-
ned to their 1999 level at €24.5bn. As a pro-
portion of all innovation expenditure, this
represents the first rise since 1999, from
30% to 33%. Nevertheless, seen over a
number of years this is still below average.
In knowledge-intensive services, the share
rose from 33% to 37%, with expenses for in-
novation investments up by 13% from
2003 to 2004. Yet even in this area, the le-
vel of investment in innovation projects lies
well below that of the late 1990s and the
start of the new century, both in absolute
terms and as a proportion of total innovati-
on expenditure. In other services, seen as a
share of all innovation expenditure, it fell
from the very high 2003 value down to 62%,
which is nevertheless considerably higher
than the level for the period from 1997 to
2003. This change is due to higher invest-
ment in new products by firms in the trans-
port sector, but also to lower spending on
bringing new services to the market.

This development reflects the overall in-
crease in investments in Germany in 2004.
There was a nominal rise of 2.2% in gross fi-
xed investment in plants and equipment,
while the figure for the manufacturing in-
dustry stood at 2.7%. The fact that invest-
ment in innovation rose proportionally mo-
re than gross total investment shows a trend
towards channelling investment into inno-
vation projects. 

The calculated proportion of total gross
investment that went to innovation rose
from 37% in 2003 to 41% in 2004 in the
manufacturing industry. As a caveat to this
calculation, it should be noted that the Ger-
man Federal Statistical Office’s definition
of investment differs from that used in the
innovation survey, so that only a limited
comparison is possible. In particular, in-
vestment in innovation according to the
survey definition also includes investment
in intangible assets such as patent and
trademark rights. Nonetheless, we can in-
terpret the increase as a sign that nume-
rous firms are again prepared to build pro-
duction capacities for new products. It is al-
so linked to the increased efforts to cut
costs and improve efficiency, for example
by introducing new processes. Such pro-
cess innovations very often involve invest-
ment in fixed capital

Novelty in Short Supply Among 
Product Innovations

The share of firms who successfully
brought new products onto the market in
2004 remained unchanged from the pre-
vious year at 48%. In knowledge-intensive
services, the share of product innovators
sank in parallel with the overall share of in-
novators (from 42% to 39%). In other ser-
vices, however, there was a noticeable ri-
se in the value of this indicator (from 19%
to 25%).

22% of manufacturing firms (2003: 23%)
managed to bring out original innovations,
i.e. products that had never before been of-
fered on the market (“market novelties”).
Thus, in 2004, 45% of all product innovators
in manufacturing (also) successfully intro-
duced market novelties. This share has cle-
arly dropped in the last two years, having
stood at 55% in 2002 and 49% in 2003. In
knowledge-intensive services, around 15%
of firms introduced market novelties, as in-
deed was the case in 2003. This represents
a 40% success rate in terms of product in-
novators managing to get original innovati-
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ons onto the market. The 2002 rate, in com-
parison, was 42%. Market novelties are
comparatively rare in other services; accor-
dingly, of these firms, just over 6% were ori-
ginal product innovators in 2004. They re-
presented a quarter of all product innova-
tors in the sector.

The declining proportion of product in-
novators that successfully introduce market
novelties makes for an increase in the pro-
portion of firms that simply bring out pro-
duct imitations. This may indicate that in-
novating firms are currently attempting to
take fewer market risks and are foregoing

more risky, albeit growth and profit-intensi-
ve, “radical” innovations.

A second type of novelty involves the po-
sition that a product occupies within a com-
pany’s range. New products that do not re-
place a previously-existing product are cate-
gorised as “product range novelties”. As a ru-
le, such products broaden a firm’s customer
base and help it to access new sources of de-
mand. Product range novelties can be either
original product innovations or product imi-
tations. The proportion of firms with product
range novelties stayed constant in the ma-
nufacturing sector in 2004, at 25%. This me-
ans that every other product innovator ex-
panded its range with new products. In
knowledge-intensive services, on the other
hand, the proportion of firms with product-
range novelties fell from 27% (2003) to 22%
(2004). Whereas in 2003 two-thirds of pro-
duct innovators in this sector introduced new
services which did not replace existing ser-
vices, this proportion had sunk to 55% by
2004. In other services, this group of inno-
vators encompassed a quarter of all firms.
Seen as a proportion of all product innova-
tors, the resultant figure of 44% represented
no change from the previous year. 

Fewer Process Innovators Reduce
Costs and Improve Quality

The share of process innovators in ma-
nufacturing increased slightly in 2004, to
36% (2003: 35 %). In knowledge-intensive
services, on the other hand, the share de-
creased sharply from 38% to 30% and in ot-
her services, too, fewer firms successfully
introduced new internal processes (22% as
compared to 24% in 2003).

The proportion of process innovators
who were able both to reduce unit costs and
improve the quality of the goods and ser-
vices produced with the help of new pro-
cesses sank in all three sector groupings.
One cause was that this generally more com-
plex process innovation activity was shelved
in favour of new processes aimed exclusi-
vely at improving quality. In addition to this,
an increased proportion of firms managed
neither to sink costs nor to increase quality
with their innovations. In a large number of
these cases the innovations in question we-
re new processes necessary for the manu-
facture of new products.

The share of firms who introduced cost-
saving process innovations fell from 25%
(2003) to 20% (2004) in manufacturing,
from 19% to 11% in knowledge-intensive
services and from 12% to 8% in other ser-
vices. In association with this, the proporti-
on of the process innovators that carried out
rationalisation innovations (“rationalisation
innovators”) dropped considerably in all
three sector groupings (manufacturing: from
71% in 2003 to 55% in 2004, knowledge-
intensive services: from 50% to 36%, other
services from 47% to 35%). At the same ti-
me, the proportion of firms that introduced
quality-enhancing process innovations also
decreased. Measured as a proportion of all
firms in each sector, it stood at 24% in ma-
nufacturing (2003: 27%), 21% in knowled-
ge-intensive services (2003: 29%) and 14%
in other services (2003: 16%). This meant
that around two-thirds of process innovators
improved the quality of their products
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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

Cost saving process innovations („ra-
tionalisation innovations“) are new or
significantly improved production, deli-
very or distribution methods that lead to
a reduction in the average unit costs of
production or service delivery. They are
a mean to increase a firm’s price com-
petition.
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.
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thanks to new processes, compared to
three-quarters in 2003.

This result suggests that process inno-
vators are focussing more strongly on defi-
nite targets. The fact that the proportion of
process innovators who managed to meet
both cost-cutting and quality targets fell,
while the proportion of those who managed
neither rose, can also be put down to delays
in the effectiveness of process innovations.
So firms that engaged in process innovati-
on in 2004 for the first time after a long pe-
riod of inactivity are possibly yet to realise
the results they are aiming for. As far as cut-
ting unit costs is concerned, it should be no-
ted that the prices of energy, raw materials
and preliminary products rose in many
sectors, which could have cancelled out the
effect of any cost savings made thanks to in-
novations.

From a long-term perspective, we can see
that the share of process innovators who
successfully cut costs reached its lowest
ever value in all three sectors in 2004. In the
latter half of the 90s, over 30% of industri-
al firms and over 20% of knowledge-inten-
sive service providers successfully introdu-
ced cost-cutting innovations – the current fi-
gures stand some 10 percentage points be-
low this. In other services, rationalisation in-
novations were only half as prolific in 2004
as in 1999.

A similar downward trend over several
years has been experienced for the propor-
tion of original product innovators. The
2004 figure of 22% corresponds to a level
last seen in the mid-nineties, whereas
around 30% of firms introduced market no-
velties in each of the years between 1998
and 2002. In knowledge-intensive services,
only 15% of firms successfully brought out

market novelties in 2004, although the fi-
gure had stayed between 21% and 25%
from 1998 to 2000. In other services, too,
the corresponding share of 6% is the se-
cond-lowest since 1998. 

Share of Turnover from Market
Novelties Up in Services

The direct economic success of innova-
tion activities can be measured via the sha-
re of turnover that is due to product innova-
tions and the proportional reduction in unit
costs due to process innovations. It is im-
portant to be aware that a fair amount of ti-
me may pass between the introduction of an
innovation and any noticeable success re-
sulting from it. As such, an increase or de-
crease in the number of successful innova-
tors need not lead directly to a correspon-
ding change in economic success from in-

novation activities. Besides, the quantitati-
ve measurement of innovation success is
strongly influenced by values recorded by
large firms, while the numerical share of
firms who successfully innovated is deter-
mined by SMEs.

For product innovations, at least, a pa-
rallel of this sort between the two variables
can be seen. The slightly increased share of
product innovators was accompanied by a
slightly higher share of turnover from pro-
duct novelties. The latter climbed by one
percentage point, to 26.5% in 2004. In
knowledge-intensive services, on the other
hand, the share of turnover resulting from
new products is showing a downward trend
(having fallen from 25% to 20% excepting
the financial sector – for banks and insu-
rance companies the share fell from 11% to
9%). This mirrors the development of the
proportion of product innovators. The op-
posite situation is to be found for other ser-
vices, where a higher share of product in-
novators is reflected in a slightly higher sha-
re of turnover from product novelties. 

Although the share of original product in-
novators has sunk in all three sectors, ser-
vice providers were at least able to increase
their success from innovation. The share of
turnover related to market novelties rose in
both knowledge-intensive services and ot-
her services. The greatest increase was in
knowledge-intensive services excluding
banks and insurance companies (because
of their high turnover, these would have do-
minated the overall picture for the sector).
The share of turnover from market novelties
in these industries rose from 6.6% in 2003
to 7.5% in 2004, thus regaining its level
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from the years 1999 and 2000. This is no-
netheless lower than the peak values of
2001 and 2002, when many original ser-
vices that were introduced during the New
Economy Boom still counted as new and
had high turnovers.

In manufacturing, on the other hand, the
share of turnover from market novelties fell
for the fifth year running, although at 6.5%
it is still higher than in the mid-nineties.
From 1998 to 2000, however, manufactu-
ring firms achieved more than 8% of their
turnover with original market novelties.

Process Innovations in Manufactu-
ring Increase Cost Savings

The development of unit cost savings
due to process innovations in 2004 de-
pended on the sector. The extent of suc-
cessful rationalisation increased in manu-
facturing, even though a lower proportion
of firms successfully introduced cost-cut-
ting process innovations. The average unit
cost saving through new processes across
all firms in the sector in 2004 was 5.6%,
compared to only 4.5% in 2003. This indi-
cates that it was mainly large firms that suc-
cessfully carried out rationalisation inno-

vations. The corresponding figures also in-
creased in banking and insurance, as well
as in other services.

Conversely, knowledge-intensive ser-
vices (excluding banks and insurance com-
panies), cost savings achieved through
process innovations fell for the third year
running, now standing at 3.3%. This is the
lowest proportional cut in unit costs for this
sector since 1997 and amounts to less
than half of the peak value (of just under
7%) achieved in the year 2000. One pos-
sible explanation for the reduced levels of
successful rationalisation is that the po-
tential for savings through the introducti-
on of new communications and informati-
on technologies may have been exhaus-
ted. These new technologies had been a
central driving force behind process inno-
vations in the preceding years. When
banks and insurance companies are ex-
cepted, the sector of knowledge-intensive
industries is dominated by small compa-
nies. It is difficult for these companies to
keep making efficiency gains with the help
of such technologies. 

There are two further measurements for
the success of innovation activities for
which values are only available for the past

three years, as no data on these points was
collected previously. The proportion of tur-
nover from product-range novelties drop-
ped in all sector groupings in 2004. The
biggest drops were recorded in the group of
knowledge-intensive services excluding
banking and insurance. In 2003, firms from
this sector made a good 7% of their turno-
ver with services that had been newly in-
troduced in the previous three years (and
were not replacements for services the
companies already offered). This fell to 4%
in 2004. The same indicator for manu-
facturing decreased for the second suc-
cessive year, a development parallel to that
of the proportion of turnover from market
novelties. 

The quantitative effect of quality-impro-
ving innovations, as measured by the re-
sultant increase in turnover, has remained
constant for the last three years in manu-
facturing, knowledge-intensive services (ex-
cluding banking and insurance) and other
services. The 2004 figure stands at 4% in
manufacturing, 4.7% in knowledge-intensi-
ve services and 3% in other industries. The
only clear drop came from banking and in-
surance, where the increase in turnover fell
from 6% (in 2002) to only 3.5%. While 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/ser-
vices introduced in the previous three-
year period. Revenue shares from mar-
ket novelties and product-range novel-
ties refer to revenue from the year in
question acquired thanks to market no-
velties and product-range novelties re-
leased in the previous three-year period.
The difference between revenue shares
from product innovations and those
from market novelties equals the reve-
nue shares from product imitations. 
The share of unit costs reduced through
process innovations refers to costs
from the previous year that were redu-
ced through process innovations from
the previous three-year period. Increa-
se in revenue due to quality improve-
ments measures the increase in reve-
nue compared to the previous year that
can be put down to quality improve-
ments that were realised thanks to pro-
cess innovations introduced in the pre-
vious three years.

Indicators of innovation success
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manufacturing sector’s increase in turnover
from quality improvements was below the
total increase in turnover in 2004, the op-
posite was true for the service sectors. He-
re, the rate of turnover growth from quality
improvements was higher than that of over-
all turnover growth.

R&D Slipping Slightly

Research and development (R&D) is a
central component of innovation activity.
Around 55% of all innovation spending in
manufacturing is currently allocated to
R&D, while the proportion in the service
sector is around 30% to 40%. Over the last
ten years, the trend has been for the signi-
ficance of R&D for innovation activities to
increase.

The share of firms that continuously car-
ry out their own R&D is a measure of how in-
novation activities are structured to promo-
te new knowledge and thereby an indicator
for the demand that innovative plans place
on the development of new technologies

and methods. R&D participation fell slight-
ly in 2004, contrary to the general increasing
trend for the number of firms that continu-
ally carry out research, which could be ob-
served from 1998 onwards. 

In 2004, the proportion of firms con-
ducting R&D on a continuous basis was
24% in manufacturing (2003: 25%), 18%
in knowledge-intensive services (2003
just under 20%) and 3% in other industries
(2003: 4%). 

The fall in R&D participation, occurring
while involvement in innovation (measured
by the innovation rate) remains steady, me-
ans that, for the first time in many years, the
proportion of all firms who carry out re-
search has decreased. In manufacturing,
this proportion had increased from 30% (in
1998) to 43% (2003) but in 2004 stands at
41%. In knowledge-intensive services, the
share rose from 19% to 34% between 1998
and 2003 and stabilised at the latter level
in 2004. R&D plays less of a role in other ser-
vices: the proportion of all innovators who
carry out research was only 10% in 2004. 

Innovation Activities at Sector Level

Innovative activity can differ greatly from
one sector to another. Dependent on which
indicator is chosen, different sectors emer-
ge as the “most innovation intensive”:

■ In terms of the share of successfully
innovating firms, IT and telecommunication
services ranked first, showing an innovator
share in 2004 of 78%. In second place ca-
me mechanical engineering (75%), followed
by the chemical and electrical industry (both
with 72%) and manufacture of instruments
(medical, precision and optical instruments
70%). The highest R&D participation came
from the chemical industry (with 53% of all
firms conducting continual R&D), followed
by manufacture of instruments (48%), the
electronic industry (44%), mechanical en-
gineering (42%) and IT and telecommuni-
cations (42%). High values for SMEs for par-
ticipation in innovation and R&D mean that
the two indicators have a wide base among
this group of firms.

■ In terms of absolute spending on in-
novation, the vehicle industry is far ahead,
with expenditure of just under € 28bn in
2004. The combined total for the second
and third-placed sectors, chemicals
(11.8bn) and electronics (11.2bn) is still
less than the spending on the part of the
manufacturers of motor vehicles, aircraft,
railway and ships. Thus more than a quar-
ter of all innovation expenditure in Ger-
many is accounted for by the vehicle in-
dustry. 

■ Innovation intensity is at its highest in
the vehicle industry at 8.5%, while manu-
facturers of instruments spent around 8.3%
of turnover on innovation projects in 2004.
Technical and R&D-related services reach a
share of 7.8% and the electronic industry
7.2%. In wholesale trade and banking/in-
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Research and development (R&D) com-
prises creative workundertaken 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



surance, on the other hand, innovation in-
tensity is less than one percent.

■ When it comes to turnover achieved
with new products, the manufacture of vehi-
cles, with €155bn, remains clearly ahead in
2004. The sector accounts for 26% of total
turnover achieved with product novelties in
Germany. Sales of product novelties make up
48% of the vehicle industry’s total turnover,
also the highest figure for any sector. High
absolute values for turnover from innovation
are also achieved by banking and insurance,

electronics, wholesale trade and mechanical
engineering. Yet while both the electronics
industry and mechanical engineering make
a significant proportion of their turnover with
product novelties (44% and 32% respecti-
vely), the high absolute values recorded for
banks and insurance companies neverthe-
less only account for 9% of total proceeds for
this sector. Other sectors characterised by a
high share of turnover from new products are
manufacture of instruments (with 33%) and
IT and telecommunications (26%). It is im-

portant to mention in this context that this in-
dicator is influenced to a great extent by the
sector’s average product lifespan. It is for this
reason that the chemical and pharmaceuti-
cal industry, for example, is some way be-
hind in terms of this indicator. Its products
are often on the market for 10-20 years, com-
pared to product life cycles that are often no
more than 2-5 years for IT and communicati-
ons technologies.

■ In terms of the share of turnover from
market novelties, the electronics industry
again took pole position (with 15%), while
the previous year’s value for vehicle manu-
facturing - of 14% - was not repeated, the
sector attaining only 10% in 2004. Other in-
dustries with high shares of turnover from
product novelties included IT and telecom-
munications (just under 13%) and mecha-
nical engineering (9%). The ranking in for
the indicator share of turnover with product-
range novelties shows a similar pattern, alt-
hough the motor vehicle industry (with
7.7%) placed above electronics (7.1%) and
the third-highest value came from banking
and insurance (6.1%). 

■ The electronics industry can also
claim the highest values for the direct eco-
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Mining and Quarrying 32 10 0,2 1,2 0 2 0,1 0,2 2,8 0,8
Food, Beverages, Tobacco 54 14 2,5 1,6 16 10 1,6 2,6 3,3 2,8
Textiles, Clothes, Leather 54 18 0,6 2,3 4 14 3,8 3,1 1,5 2,3
Wood, Paper, Printing, Publishing 54 8 2,4 2,6 10 10 3,6 2,4 2,3 2,2
Chemicals, Pharma, Petroleum 72 54 11,8 5,1 35 15 3,0 3,4 6,2 4,4
Rubber, Plastics 56 21 1,9 3,2 9 15 3,1 4,4 4,9 3,4
Glass, Ceramic, Stoneware 57 21 0,8 2,2 4 11 3,7 1,6 4,4 2,2
Metal Production and Processing 55 18 4,2 2,7 18 12 3,0 2,8 4,1 2,9
Mechanical Engineering 75 42 8,4 4,8 56 32 8,9 4,1 5,2 3,9
Electronics, Electrical Machinery 72 44 11,2 7,2 69 44 15,2 7,1 9,2 5,1
Instruments 70 50 3,0 8,3 12 33 6,9 4,4 7,5 3,6
Vehicles 65 37 27,7 8,5 155 48 10,1 7,7 6,9 5,3
Furniture, Sport Goods, Toys, Recycling 56 16 0,6 1,9 8 25 3,7 4,3 2,8 1,8
Wholesale Trade 35 4 2,5 0,4 66 11 2,6 3,5 3,5 2,7
Transportation, Postal Services 30 3 3,6 2,1 11 6 2,1 1,9 2,4 4,6
Banks, Insurance 63 18 6,4 0,8 74 9 4,0 6,1 4,2 3,5
Software, Telecommunication 78 42 6,9 5,6 33 26 11,9 4,6 4,3 6,5
Technical and R&D-related Services 55 26 2,7 7,8 5 15 3,3 3,4 2,9 3,4
Consulting, Advertising 43 9 1,8 2,3 9 12 2,3 2,8 2,0 2,4
Producer Services, Refuse Dispostal 45 3 0,8 1,5 3 5 0,4 1,6 2,2 3,0

Source: ZEW (2005): 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 in Germany.



nomic success of process innovation activi-
ties. More than 9% of unit costs could be re-
duced with the help of process innovations.
The rates for manufacturing of instruments
and vehicles were also above average, at
7.5% and 7% respectively. The increase in
turnover from improved quality due to pro-
cess innovations was at its highest in IT and
telecommunications in 2004. Innovation
activities also made large contributions to
product diversification in vehicle manu-
facturing and the electronics industry (over
5% in both cases).

For further information on the long-term
development of innovation indicators of
each sector, individual ZEW Sector Innova-
tion Reports are available in German (see
http://www.zew.de/innovation).

Improved Innovation Performance
for Manufacturing SMEs

Small and medium-sized enterprises
(SMEs) in manufacturing turned back to in-
novation in their numbers in 2004. Both in-
novation participation and innovation ex-
penditure rose. Additionally, the direct eco-
nomic gains from innovation activities we-
re up – i.e. both turnover from new products
and cost savings from process innovations.
In the service sectors, on the other hand, the
innovation indicators for SMEs all tended
downwards, with a regressive innovation ra-
te in most sectors, falling innovation ex-
penditure and fewer innovation success sto-
ries to be told.

In manufacturing, the proportion of
SMEs that successfully introduced new pro-
ducts or processes increased slightly for
the first time in four years. Medium-sized
firms (categorised as having 50-99 em-
ployees and 100-499 employees) were re-
sponsible for this development. The inno-
vation rates for these two groups increased
from 69% to 71% and 75% to 79%, re-
spectively. Among small enterprises (5 to
49 employees), 52% were successful with
innovations in 2004, unchanged from the
previous year. Firms’ projections for 2005
and 2006 suggest there will be little
change in participation in innovation
among SMEs in manufacturing. An increa-
se of one percentage point is expected
among small firms in 2005, for small-me-
dium firms (50-99 employees) a one to two
percentage point drop is predicted and the
share of medium firms involved in innova-
tion is should stay stable at around 80% in
2005 and 2006.

In knowledge-intensive services, on the
other hand, innovation participation fell con-
siderably. In the group of firms with up to 49
employees it fell dropped from 55% in 2003
to 50% in 2004. Knowledge-intensive service
providers with 50 to 99 employees experi-
enced a drop from 73% to 69% and only 71%
of medium-sized companies from the same
sector grouping successfully introduced in-
novations (compared to 79% in 2003). Tech-
nical service firms (architectural and engi-
neering activities, technical testing and ana-
lysis) are, in the main, responsible for this sig-
nificant downturn, along with consultancy
and advertising companies. In 2005 and
2006, participation in innovation is expected
to increase again among knowledge-intensi-
ve service providers with 50 employees or
more. For firms with 50-99 employees, this
should result in a proportion of 78% to 81%
involved in innovation in 2005 and 2006 (the

2004 figure was 71%). For firms with 100 to
499 employees, the corresponding proporti-
on is predicted to reach between 85% and
86% (up from 77% in 2004). In contrast,
firms with fewer than 50 employees do not
expect innovation participation to rise: in fact
the figure for 2005 and 2006 will be lower
again than that for 2004 (56%). 

In other services, the innovation rate in-
creased again in 2004 for firms with fewer
than 100 employees but fell for medium-si-
zed and large firms. However, a reversal of
this trend is expected in 2005 and 2006.
Firms with fewer than 100 employees will
decrease their participation in innovation,
while the share of larger “other service”
firms (firms with 100 to 499 employees and
large companies) involved in innovation will
be back up.

Innovation expenditure by industrial
SMEs grew in 2004 for the first time in five ye-
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ars, up by an impressive 7% to a total of
€17bn. This accounts for 23% of the sector’s
total innovation expenditure. Innovation ex-
penditure by SMEs at current prices, howe-
ver, still stands below the level reached in
1998 and 1999. For 2005 and 2006, too,
these firms plan to expand their innovation
budgets at an annual rate of around 3-4%.

In knowledge-intensive services, the stea-
dy upwards trend in SMEs’ innovation ex-
penditure, which had continued since 1995,
came to an end. The amount of funding avai-
lable for innovation projects decreased to
€8.7bn (-6%). When asked in the spring of
2005, the firms also predicted further cuts in
innovation budgets for 2005 (-5%) and
2006 (-1%). In other services, SMEs cut in-
novation spending for the fifth successive ye-
ar, down 13% from 2003 to €2.5bn. Expen-
diture is expected to fall further still in 2005
and 2006, by 11% and 15% respectively, to
a final value of below €2.0bn.

The split between industrial and service
firms is also clearly visible when it comes to
success with innovations. SMEs from the
manufacturing industry managed to increa-
se their success from innovations in 2004,
with respect to both the share of turnover
they made with market novelties (4.4%
compared to 4.1% in 2003) and unit costs
savings achieved with the help of process
innovations (2.6% up from 2.0% in 2003).
In the service sectors, however, the 2004 va-
lues for virtually all of these indicators lay
below those from the previous year. The pro-
portion of turnover that SMEs in knowledge-
intensive services made with market novel-
ties was only 2.8%. The proportion for the
period between 1999 and 2002 was always
at least 7%. Cost savings were at 2.1%,
down from 2.7% in 2003. In other services,
too, the share of turnover from market no-
velties dropped sharply from 3% (2001-
2002) to less than 1%. When it came to cost

savings, there was a slight improvement on
the previous year’s result, from 1.4% to
1.6% in 2004. 

Eastern Germany: Falling Innova-
tion Activities and Success from 
Innovation Still Lagging

Innovation behaviour in the Eastern Ger-
man economy is of particular interest, as the
processes of economic renewal and growth
in Eastern Germany are heavily dependent
on the innovative potential of firms based
there. It is therefore also a freely-declared
economic and innovation policy aim to im-
plement specific measures to foster inno-
vation activity in Eastern German firms.

Innovation participation among Eastern
German companies in 2004 fell in both ma-
nufacturing and knowledge-intensive ser-
vices. In the previous year it had risen shar-
ply. More “other service” firms were suc-
cessful with innovations than in the previo-
us year. The innovator share in Eastern Ger-
many is between four and six percentage
points below that in Western Germany in all
three sector groupings.

There are several reasons why an
east/west comparison of innovation expen-
diture is of limited pertinence. For one thing,
total innovation expenditure figures can of-
ten be affected by single large-scale invest-
ments in the construction of new production
facilities or product lines. Another issue ari-
ses when large firms relocate, particularly to
and from Berlin. This can lead to considera-
ble changes in recorded innovation expen-
diture, even though the firms involved may
not have altered their innovation behaviour
at all. Particularly in the period 1999 to
2002, a number of re-locations – e.g. in
knowledge-intensive services – as well as
some large single investment in manufactu-
ring caused a huge increase in innovation ex-
penditure in Eastern Germany.
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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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With respect to them most recent deve-
lopment since 2002, innovation expenditu-
re are clearly declining in the East German
economy. Between 2002 and 2004 they de-
creased in all three sectors at annual rates
of 2% to 5%. This is in sharp contrast to Wes-
tern Germany, where both manufacturing
and knowledge-intensive services increa-
sed their budgets for innovation projects
during this period.

Falling overall innovation expenditure in
Eastern Germany is also projected for 2005
and 2006. In manufacturing, a large drop
should occur in 2005 compared to 2004,
followed by a slight rise in 2006. The result
is a negative annual rate of change of 3%,
for a period in which Western German ma-
nufacturing firms plan to increase their in-
novation expenditure by almost 3% p.a. For
knowledge-intensive service providers, on
the other hand, planned budgets for 2005
are up slightly. However, they are set to fall
again in 2006, resulting in an overall annu-
al decrease of 3% over the two years. This
compares to a decrease of just less than
1.5% p.a. in Western Germany. 

In comparison, the decline for other ser-
vices is large. Firms in this sector expect to
decrease innovation expenditure by 10%
annually in both 2005 and 2006. However,
we should not forget that innovation ex-
penditure within this sector grouping is, to
a great extent, determined by innovation
projects. Additionally, huge drops were re-
corded as early as 2002 and 2003, due to
falling innovation activity on the part of Eas-
tern German transport services firms.

Eastern German firms’ success from in-
novation developed in quite a disparate way

in 2004. In manufacturing, share of turnover
from market novelties fell sharply again,
while successful rationalisations through
process innovations increased. In knowled-
ge-intensive services, innovation success
remained at a comparatively high level on
the product side, but unit cost savings due
to process innovations stayed low. There

was also little change to be noticed in other
service firms’ success from innovation.

Compared to Western German firms, the
considerably lower level of success with in-
novations continues to be conspicuous in
2004. This has been the picture for a num-
ber of years and there is no sign of the gap
getting any smaller.

Results of the German Innovation Survey 2005 13

In order to generate representative figu-
res on innovation activities by firms lo-
cated 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 Po-
merania, Saxony, Saxony-Anhalt und
Thuringia. East German firms are defined
as those firms that have their registered
office in one of the Federal States men-
tioned above. Subsidiaries of West Ger-
man firms in Eastern Germany that are
not organised as separate legal entities
are not part of the East German enterpri-
se sector as defined here.

Innovations in Eastern Germany
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On behalf of the German Federal Ministry of Education and Research (BMBF), the Centre for European Economic Research (ZEW) has con-

ducted annual surveys on innovation behaviour of German enterprises in cooperation with the Institute for Applied Social Science (infas)

and the Fraunhofer-Institut für System- und Innovationsforschung (ISI) since 1993. These surveys focus on all firms located in Germany

that have at least five employees and are active in the manufacturing sector, mining, knowledge-intensive services or other services.

The ZEW’s annual innovation survey is designed as a panel survey (the “Mannheim Innovation Panel”); i.e. the same firm sample is que-

ried every year. Every two years the sample is refreshed by a random sample of newly founded firms to replace those decommissioned in

the interim. The innovation survey is conducted alternately in its ”long” form (including additional questions regarding framework condi-

tions of innovation, such as innovation barriers) and ”short” form (with questions limited to the core indicatorsof innovation performance).

The 2005 survey was of the former variety.

The definitions and measurement concepts on which the survey is based follow the OECD and Eurostat recommendations for the collecti-

on and interpretation of data on innovation, as set our in the ”Oslo Manual”. The first revision of the Oslo Manual (1997) was used as a

standard for the 2005 survey. Every four years, the ZEW survey forms part of the Community Innovation Survey coordinated by Eurostat. As

was the case in 1993, 1997 and 2001, the 2005 survey was again Europe-wide (CIS IV).

The 2005 sample comprises about 27,000 firms (excluding neutral losses, such as firms that had ceased trading in the meantime) 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 questionnaire was sent out in March 2005 and was to be returned by July 2005.

Around 5,200 firms responded to the questionnaire. In order to correct for a possible bias in the firms’ response behaviour, another 4,200

companies were selected at random from the non-responding firms and interviewed by telephone regarding the survey’s core variables

(August-September 2005).

The results are projected for the basic population in Germany. The data on firm, employment and revenue figures for the basic population

of manufacturing, mining and most service sectors are based on publications of the German Federal Statistical Office from 1993-2003. The

data for 2004 and for wholesale trade in 2003 are based on extrapolations made by the ZEW and are thus preliminary. Since no data is

available in the official statistics for the basic population for some service sectors (banking/insurance, waste disposal, media) these we-

re compiled and extrapolated by the ZEW using information from the German Central Bank and various federal agencies and industry as-

sociations. The size classification structure in the service sectors and East/West categorisation are partially based on ZEW estimates. From

the 2005 survey onwards, statistics for a number of knowledge-intensive service sectors are drawn from the German Federal Statistical Of-

fice to reach the basic population. This led to changes from the previous population, which was based on value added tax statistics. To al-

low for uninterrupted temporal comparison of the innovation indicators in this sector grouping, the 2005 survey recalculates all indicators

for knowledge-intensive services for the new basic population, going back to 1996. This leads to some discrepancies with previously pu-

blished results.

The European harmonisation of this survey instrument in the course of the 2001 Community Innovation Survey (CIS 3) led to changes in

the way some questions were posed, which has in turn made comparisons with values from previous years more complicated or even im-

possible. Among the affected indicators were the number of product and process innovation, and revenues from product innovations; all

of the other service indicators were also influenced. In this sector group, comparisons of some core values – share of innovators, for in-

stance – cannot be made. Each of the remaining innovation indicators in other services is limited to a lower degree of comparability.
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