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Innovation activities have been fur-
ther intensified in the manufacturing 
sector. The view that growing interna-
tional competition can only be met with 
an ongoing improvement of the pro-
duction process and steady renewal of
products has gained acceptance on a
broad front.

The number of innovative firms in the
year 1997 has not only increased signifi-
cantly in the relative sense but also in
the absolute numbers. The firms have
done their part to have a better standing
in the international markets. However,
at least in manufacturing and mining,
no direct positive effects can be seen for
the labour market. The employment
numbers in total are still receding.

The most important results of the
1998 survey on innovation activities in
manufacturing and mining are, in brief:
� The share and also the absolute
number of innovative firms has, in com-
parison with the year before, now signi-
ficantly increased to 66%.
� Innovation expenditures have increas-
ed both absolutely and also in relation
to turnover. They now amount to 108
bill. DM. This corresponds to a turnover
share of 5.2%. 
� The success indicators for product
innovations have essentially improved:
the share of turnover with product
innovations has increased to 39%, the

turnover share of market novelties to 
almost 6%. 

The success indicators for process
innovations have improved markedly:
the share of firms with cost-reducing
process innovations and also the rea-
lised cost-reducing share have increased
in comparison with the preceding year.

Despite the overall positive outcome
there are three areas clearly emerging 
in German manufacturing and mining
having difficulties in keeping up.
� Innovation expenditures of firms
coming from lesser R&D-oriented in-
dustrial sectors are stagnating. Since it
is here in particular where lesser quali-

fied people belonging to the problem
group of the labour market can still find
work, innovation policy must not lose
touch with these sectors. 
� The innovation expenditures of the 
traditional, medium-sized firms with
200 to 500 employees are stagnating.
But it is exactly these firms which have
belonged to the pillars of the German
economy for years.

In the firms belonging to the new
Länder, product innovations are drop-
ping off in favour of process innova-
tions. The cost pressure forces firms to
rationalise further. Negative effects for
the East German labour market cannot
be excluded.

Development and Structure 

of Innovation Activities

Innovation activities have been gain-
ing further importance in manufacturing
and mining. After a low in 1994, the
share of innovative firms has been 
rising continually and has now reached
66%. The number of innovative firms
has also risen absolutely, crossing the
mark of 40 000 firms in 1997 for the first
time since 1992. Still, one should not
fail to mention that the clear rise in the
share of innovative firms can essentially
be brought back to the dwindling num-
ber of firms in manufacturing and min-
ing. Manufacturing and mining are fur-
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Share of Share Changes compared to
Firms with 1997 1996 1995

Innovations 66 6 10

Product Innovations 62 6 11

Process Innovations 58 10 12

Market Novelties 24 2 0

Cost reduction 40 6 12

Turnover Share Share Changes compared to
in % 1997 1996 1995

Product Innovations 39.0 3.0 0.3

Market Novelties 5.9 2.1 1.1

Cost reduction 6.5 0.3 2.1
Source: ZEW (1999): Mannheim Innovation Panel – Manufacturing and Mining.
Comment: Shares in Percent, Changes in Percentage Points. Values for 1997 preliminary. All information on
innovators projected on the population in Germany.
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ther losing importance in the economy
as a whole. It is primarily the non-inno-
vative firms which retire from economic
activity.

The share of innovators in sectors
with high or very high R&D-intensity is
naturally very high. In these sectors it
amounts to almost 80%. But also in sec-
tors with low R&D-intensity an innovator
share of over 60% is achieved, in com-
parison to less than 50% in 1994. The
meaning of this rise becomes evident
when one keeps in mind that 4 out of 5
firms and 3 out of 5 employees of the
manufacturing industry come from sec-
tors which are traditionally considered
to be not so R&D-intensive. 

In some of these sectors with low
R&D-intensity, though, the rise can sole-
ly be brought back to a high rate of mor-
tality of non-innovative firms. Within a
span of 5 years, the number of firms in
this area has gone down by 15% and the
number of employees by almost 25%.

Product as well as process innova-
tions are over proportionally involved
due to a rise in the share of innovators.
The rise in the total share of innovators

underestimates the actual rise in inno-
vation activity. Firms, which realized on-
ly product innovation up to now, also
start to renew their production process-
es, and firms, which carried out only
process innovations until now, start to
introduce new or significantly improved
products onto the market now, too.

The share of product innovators
amounts to more than 60% for 1997. Ap-
proximately 38 000 firms of the manu-
facturing and mining industry introdu-
ced new or improved products to the
market. In the sectors mechanical and
medical engineering, this share amounts
to over 80%. Since 1992, the share 
there has risen by over 25% points. The 
increase is also clear in other sectors,
such as electrical engineering. 

The share of process innovators, like-
wise, is drawing near to the 60% mark.
From 1996 to 1997 it has clearly risen a
great deal, by 10% points, that means
just about 6 000 firms to some 36 000
firms. The most distinct increases begin
to emerge in the sectors already mentio-
ned: mechanical, medical and electrical
engineering. But also in the chemical
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Firms with very high R&D-intensity
are firms from sectors (according to
the three digit WZ93-Code of the Fe-
deral Statistical Office) with an aver-
age share of turnover spent on R&D
of at least 8%. Amongst others, 
the pharmaceutical, communicati-
on engineering and the aerospace
industries belong to these sectors.
Firms with high R&D-intensity are
made up of firms coming from sec-
tors with an average share of turno-
ver spent on as R&D of at least 3%
and less than 8%. Amongst others,
parts of the chemical industry, mo-
tor manufacturing industry, mecha-
nical engineering and electrical en-
gineering belong to these sectors.
Firms with low R&D-intensity are
firms from sectors with an average
share of turnover spent on R&D of
less than 3%. Amongst others, the
textile industry, the food & bever-
ages industry and the metal indu-
stry belong to these sectors.

R&D-Intensity

Innovators are firms which within a
past 3-year time period have suc-
cessfully accomplished at least one
innovation project. An innovation
has been implemented, if it has be-
en introduced on the market or
used within a production process. 
Innovations consist of product and
process innovations. It does not de-
pend on whether or not another
firm has already introduced the in-
novation. What counts is only the
firm´s view. 
Product innovations are new or sig-
nificantly improved products which
a firm has introduced on the mar-
ket. Purely aesthetic modifications
of products are not considered as
product innovations. 
Process innovation comprises new 
or significantly improved produc-
tion technology and process en-
gineering introduced to the firm.
New production processes sold to
other firms are considered as pro-
duct innovations. 
The definitions and differentiations
correspond to those of the OECD
which were fixed in the so called
OSLO-Manual.

Product and Process

Innovations

Inovation Activities 1992 to 1997
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and rubber and plastic industry, as well
as in the motor manufacturing industry,
in the last year under review in particu-
lar, the shares of firms with new or im-
proved production technologies have
clearly risen.

The employment of innovative firms
in manufacturing and mining has, in
contrast to the trend of the entire sector,
stabilised to a large extent. For 1997, 
5.7 million people find employment in
these firms, about as many as in the
previous year, but still a good 1.2 million
less than in 1992. At least for the inno-
vative firms, a break seems to have 
been put on the employment decline. 
A total of 87% of all employees work for
innovative firms in 1997. In 1994 they
still made up less than 80%.

For a couple of years employment
with product innovators has remained
stable, fluctuating around the mark
of about 5.4 million people. Employ-
ment with process innovators is on the
other hand increasing again for the first
time since 1992. As many as 5.3 million
people work in firms which have re-
newed or improved their production
processes. One must still wait, however,
to see whether this is a sign for the fact
that process innovations are not neces-
sarily accompanied by a decline in em-
ployment, or whether one should expect
further falls in employment.

Development and Structure 

of Innovation Expenditures

The intensity of innovation activities
has risen in 1997. Innovation expendi-
tures amount to approximately 108 bill.
DM. This corresponds to a rise of just
about 6% compared to the previous
year and a rise of almost 14% when com-
pared to 1995. This rise corresponds to 
that of the R&D-expenditures to a certain
extent. According to calculations ob-
tained from the SV-Wissenschaftsstati-
stik, between 1995 and 1997 the R&D-ex-
penditures have risen by just under 12%.

The innovation expenditures have al-
so risen once corrected for the growth in
turnover. The turnover share of innova-
tion expenditures comes to about 5.2%
in 1997. This turns out to be the highest
value reached since the innovation ac-
tivities slump at the beginning of the
1990s. When compared to the previous
year, the turnover share of innovation
expenditures has risen by about 0.3%

points, compared to 1995 by about
0.8% points. 

According to the plans made by the
firms, the innovation expenditures in
1998 have risen by a further 11% to just
under 120 bill. DM. However, the last
years have shown the plan data to be
not very reliable indicators for actual de-
velopment. 

The rise in innovation expenditures
can be traced back exclusively to the 
rise in current innovation expenditures.
The current expenditures amount to 
around 73 bill. DM in the year 1997. This
corresponds to well over two thirds of
the total innovation expenditures. In-
vested innovation expenditures have
been stagnating at a level of about 34
bill. DM since 1993. The share of invest-
ments in total innovation expenditures
has thus sunk to less than one third. 

The development of innovation ex-
penditures is driven especially by inno-
vation activities of big firms. In 1997
they contribute more than 81 bill. DM to
the total expenditures. With regard to
1995 this corresponds to a growth of
25%. Of the total expenditures of the big
firms, about 60 bill. DM are allotted to
current expenditures. The invested inno-
vation expenditures of big firms have
been stagnating at around 20 bill. DM
for years. 

The highest rise in innovation expen-
ditures is recorded in firms with very
high R&D intensity. Since 1994, the inno-
vation expenditures have more than
doubled and amount to about 34 bill.
DM in 1997. This corresponds to a turn-
over share from innovation expenditures
of over 20%. Firms from high-technology
industries have picked up from the 
slump most quickly with their innovation

activities. By now not only the 
current, but also the invested innova-
tion expenditures have climbed far abo-
ve the initial level at the beginning of the
’90s. According to the plans of the firms,
innovation expenditures are going to rise
once again by over 10% in 1998. 

Also, the innovation expenditures of
firms with high R&D-intensity have reco-
vered noticeably and now amount to a
good 40 bill. DM, more than at the be-
ginning of the ’90s. In comparison with
1995, the innovation expenditures have
risen by over 10%. According to firms´
plans, this development has continued
throughout 1998. A further rise of inno-
vation expenditures by about 10% to a
good 44 bill. DM is to be expected. The
turnover share of innovation expenditu-
res has risen, too, and now with 5.7% 
amounts to about as much as at the be-
ginning of the ’90s.
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jected on the population in Germany.
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Innovation expenditures refer to the
expenditures for ongoing, completed
and aborted projects within a year.
They can be broken down into current
expenditures (personnel and material
expenditures etc.) and expenses for
investments. 
To this belong expenditures for rese-
arch and experimental development,
machines and equipment, acquisition
of external technology, industrial de-
sign and other product preparations,
staff training and continual professio-
nal education as well as market tests
and activities in connection with the
launching of new or significantly im-
proved products, as long as these ex-
penditures are directly linked to an in-
novation project. 

Innovation expenditures

Innovation Expenditures 1992 to 1998

Investment in
Innovation Projects

Current
Expenditures

Planned Innovation
Expenditures

5,6
5,2



The development of innovation ex-
penditures of firms with low R&D inten-
sity, especially the consumer goods, 
give cause for concern. Their innovation
expenditures have not risen and still
amount to only around 34 bill. DM 
despite a growing share of innovative
firms. This is less than one third of
the total innovation expenditures in 
manufacturing and mining, even though 
these industrial branches represent
4 out of 5 firms and 3 out of 5 of the total
number of employees.

The turnover share of innovation 
expenditures has been stagnating at
around 2.8% for years. However, firms
with low R&D-intensity have planned 
to project their innovation activities by
about 2.8% to just under 37 bill. DM in
1998. In the past, though, the actual
realised values regularly remain below
those which were expected.

The lacking rise in invested innova-
tion expenditures for the entirety of ma-
nufacturing and mining can be particu-
larly brought back to the continuous fall

in innovative investments of firms from
the consumer goods industry. This was
not compensated by the rise in invest-
ments of other sectors.
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Innovation Expenditures according to 

R&D-Intensity of the Sector 1992 to 1998
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Source: ZEW (1999): Mannheim Innovation Panel – Manufacturing and Mining.
Comments: Values for 1997 preliminary. Values for 1998 are plans/expectations of firms. All information 
projected on the population in Germany.
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Innovation Indicators for Manufacturing and Mining

1992 1993 1994 1995 1996 1997
absolute in % absolute in % absolute in % absolute in % absolute in % absolute in %

Firms 71,900 100 70,547 100 69,628 100 64,793 100 63,209 100 61,912 100
amongst those:

– Innovators 43,103 60 100 37,003 52 100 34,463 49 100 36,117 56 100 38,026 60 100 40,618 66 100
amongst those:

– Product Innovators 36,384 51 84 32,626 46 88 32,327 46 94 32,793 51 91 35,481 56 93 38,398 62 95
– Process Innovators 32,025 45 74 32,403 46 88 27,181 39 79 29,584 46 82 30,328 48 80 36,162 58 89

Employees 8,534 100 7,796 100 7,287 100 7,100 100 6,804 100 6,633 100
(in 1.000)
amongst those:

– Innovators 6,988 82 100 6,293 81 100 5,776 79 100 5,825 82 100 5,681 83 100 5,749 87 100
amongst those:

– Product Innovators 6,565 77 94 5,815 75 92 5,474 75 95 5,503 78 94 5,374 79 95 5,551 84 97
– Process Innovators 6,021 71 86 5,746 74 91 5,118 70 89 5,185 73 89 4,971 73 88 5,276 80 92

Innovation Expenditures 116 100 94 100 87 100 95 100 102 100 108 100
(in Bill. DM)
Share of turnover in % 5.6 4.8 4.2 4.4 4.9 5.2
under them

– Current Innovation 63 54 58 62 53 61 59 62 68 67 73 68
Expenditures

– IInvestment for 53 46 36 38 34 39 36 38 34 33 35 32
Innovations

Share of Firms with 

(Information in %)
– Market Novelties – – 22.0 24.7 22.6 24.3
– Cost Reduction – 32.3 24.5 28.2 34.4 40.2

Share of Turnover with 

(Information  in %)
– Market Novelties – – 5.1 4.8 3.8 5.9
– Product Novelties 37.0 38.2 38.0 38.7 36.0 39.0

Share of Reduced Costs

(Information in %) – 7.1 4.1 4.4 6.2 6.5

Source: ZEW (1999): Mannheim Innovation Panel – Manufacturing and Mining.
Comments: Values for 1997 preliminary. Turnover share of product innovations for 1996 and 1997 only to a limited extent comparable to previous years. Market novelties
prior to 1994 not surveyed, cost reductions not surveyed prior to 1993. All information projected on the population in Germany.



Development and Structure

of Innovation Success

The stronger market orientation of
innovation expenditures, which shows
itself in a faster growth of innova-
tion expenditures in comparison to the 
R&D-expenditures, has led to turnover 
volume shares of product innovations
rising by 3% points to about 39% for 1997
when compared to the previous year.

It can be seen that the turnover share
of product innovations takes a different
course in time from that of innovation
expenditures. The turnover share has
thus not fallen after the downturn in 
economic activity in 1993 but risen 
further. First of all, this is due to the fact
that success in innovation only appears
with a delay in time. On the other side,
product innovations have been able to
hold their ground relatively better du-
ring the economic low than elder pro-
ducts. The apparent fall from 1995 to
1996 can be brought back to a change in
the questionnaire from 1996 onwards,
due to the European harmonisation of
the innovation surveys. Indeed, from
1995 to 1996 the share of volume trade
seems to have risen, too.

The rise in turnover shares is solely
borne by firms of the investment goods
industry with high or very high R&D-in-
tensity. The turnover shares of product
innovations in sectors with high R&D-in-
tensity have, for example, has risen by

almost 7% points to over 55%, whereas
the turnover share in sectors with low
R&D-intensity have been lying constant-
ly at a reasonable 28%.

While the share of product innova-
tors is steadily increasing in the course
of time, the development of firm shares
with market novelties is less evident.
The shares vary between 22% and 25%
and have risen again slightly to 24% in
1997, after falling between 1995 and
1996. Particularly in firms from sectors
with very high R&D-intensity, the values
vary considerably, since it is exactly the
products of high technology which are
subject to a very long development
time. Market introductions in this case
also demand a relatively long prior run.
The turnover share of market novelties
with goods from high technology there-
fore strongly depends on the moment of
market introduction.

The values of a single year can only
be regarded as a kind of snapshot - they
cannot act as a valid indicator for actual
performance. A trend may only be antici-
pated. In industries of strong impor-
tance to Germany with high R&D-inten-
sity, a slight rise in the share of firms
with market novelties can be seen over
time.

Similar to the share of firms with mar-
ket novelties, the turnover share of mar-
ket novelties is unstable in the course of
time. They vary between about 4% and
6%. In 1997, the turnover share of mar-
ket novelties rose by about 2% points to
almost 6%, after it had dropped slightly
in 1995 and 1996, respectively. The re-
action of the turnover share of market
novelties to the fall in innovation expen-
ditures resulting from the slump in eco-

nomic activity has come with a slight
time lag and has picked up with a corres-
ponding delay only.

In R&D-intensive sectors the turnover
share is clearly higher than in the total
of mining and manufacturing. In 1997
the share of firms from sectors with high
R&D-intensity comes to 8.7% in contrast
to 5.4% for the previous year.

Process innovations do not necessari-
ly have to be accompanied by a rationali-
sation in the production, since new pro-
duction processes can also be a logical
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Market novelties are new or signifi-
cantly improved products a firm has
introduced on the market which were
new not only for the enterprise but al-
so for the enterprise´s market. The re-
levant market is defined according to
the view of the firm. Market novelties
prior to 1994 were not ascertained.
Turnover share of market novelties re-
fer to the turnover for the year concer-
ned due to market novelties of the re-
spective last three years.

Market Novelties

Product Innovations 1992 to 1997
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Source: ZEW (1999): Mannheim Innovation Panel – Manufacturing and Mining.
Comments: Values for 1997 preliminary. Turnover share of product innovation for 1996 and 1997 only to a 
limited extent comparable to previous years. Market novelties prior to 1994 not surveyed. All information
projected on the population in Germany.
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The turnover share of product innova-
tions refers to turnover for the year
concerned due to innovations within a
past 3-year time period. The measure-
ment of turnover shares before 1996
is set more widely here and contains
turnover with improved but not neces-
sarily significantly improved products.
The values reported before 1996 can
therefore be considered as too high.

Turnover Share of

Product Innovations

The results of the ZEW-Innovation Sur-
vey are stratifiedly projected on popu-
lation of all firms with at least 5 em-
ployees of manufacturing and mining
in the Federal Republic of Germany af-
ter the differentiation of the economic
sector classification WZ93 of the Fe-
deral Statistical Office. Sector, firm si-
ze (employment number) and region
(old and new Länder) serve as stratifi-
cation characteristics. 
The details of the population (number
of firms and employees as well as tur-
nover) until 1996 are based on publi-
cations of the Federal Statistical Offi-
ce and estimates of the ZEW on the
number of small firms. The informati-
on from 1997 onwards are based on
the extrapolation of the frame popula-
tion and are preliminary. 

Frame Population and 

Extrapolation

Product-
innovators

Firms with
Market Novelties

Share of Turnover
with Product Innovations

Share of Turnover
with Market Novelties



result of product innovations or the fulfil-
ment of judicial requirements, for exam-
ple within the context of environmental
legislation. The share of cost-reducing
process innovations is hence a better in-
dicator for process innovations with an
underlying rationalisation motive. 

In 1997 the share of firms with cost-
reducing process innovations amounts
to approximately 40%. This share has
continuously risen since 1994. About
two thirds of the process innovations
are accompanied by cost reductions for
the last year. 

The share of cost reduction has in
turn greatly risen, especially in R&D-in-
tensive sectors, namely by about 15%
points within one year to what is now 
over 50%. Also in sectors with low R&D-
intensity, the share has risen by almost
10% to almost 37%.

The share of costs saved through pro-
cess innovation has, in comparison with
the previous year, increased by 0.3%
points for 1997 and in comparison with
1995 by more than 2.0% points to a 
value of 6.5%. This corresponds to the
value for 1993 in some way. Since 1994,
the share of cost reduction has been 
rising continuously.

Innovation Activities of Small

and Medium-sized Enterprises

The share of small and medium-sized
enterprises (SMEs) has declined to the
same extent as the total number of firms
in manufacturing and mining. Whereas
in 1992 almost 70 000 SMEs existed,
now in 1997 there are only a little more
than 60 000. The share of SMEs from
the total number of firms remains stable
at approximately 97%.

Even the number of employees in 
SMEs has declined considerably in the
time period observed, from almost 4.0
to just about 3.3 million. The SMEs have
still gained relatively in importance for
employment. The share of employees in

SMEs has risen from a good 45% to just
about 50% within the same time period.

The growing importance of innovati-
on activities in the manufacturing indus-
try measured as the share of innovative
firms is carried especially by the 
SMEs, whilst the innovation activities of
larger firms have remained stable at a
very high level. The share of innovative
SMEs now amounts to 65%, that is even
6% points more than in 1992. 

Just as in the sector as a whole, the
number of innovative SMEs is also rising
continuously in absolute terms and now
lies at just about 39 000 firms. Compa-
red to the low in 1994, this constitutes
an increase of more than 6 000 firms. Of
these 39 000 firms, just about 37 000
have been able to introduce product in-
novations into the market. The share of
product innovating SMEs has thereby
risen to more than 60%. A little less
than 35 000 firms have been able to rea-
lise process innovations. This corre-
sponds to a share of process innovating
SMEs of 57%. Analogous to the total of
the manufacturing and mining industry,
within the period of one year the share
of process innovations has risen by 10%
points.

The slight rise in employment in in-
novative SMEs which one was able to
notice between 1994 and 1996 has, for
the time being, come to a standstill. Em-
ployment in innovative SMEs is stagna-
ting at a good 2.5 million persons.

In spite of the significantly increasing
number of innovative firms, the innova-
tion expenditures of SMEs are now even
in reversal. In 1997 they amount to ab-
out 27 bill. DM. Compared with the pre-
vious year this corresponds to a decline
of about 4% and compared to 1995, one

of 13%. According to the expectations of
firms, even in 1998 no essential rise 
in innovation expenditures has taken
place. The diagnosed rise of the total
innovation expenditure can solely be
brought back to the increased expendi-
ture of larger firms. The drop in innovati-
on expenditures remains, if one corrects
it for the development in turnover. The
turnover share of innovation expenditu-
res from SMEs has for 1997 fallen to
3.3%, compared with 3.4% for the pre-
vious year. 

The share of innovation expenditures
should be brought back less to the 
small firms - whose innovation activities
in the course of time occur rather dis-
continuously anyway - than to medium-
sized firms, that is firms with 200-500

employees. Whereas the innovation ex-
penditure of firms with less than 200
employees remained relatively constant
in the last couple of years, the innovati-
on expenditures of SMEs with more than
200 employees have declined by about
10% to a good 34 bill. DM within a peri-
od of one year. According to firm expec-
tations, no substantial rise has occurred
for 1998.

Prospects of the German Economy 7

Cost-reducing process innovations re-
fer to process innovations that have
led to an reduction in average costs.
Cost-reducing shares refer to the
costs of the previous year, which were
brought down by cost-reducing inno-
vations within a three year time period.

Share of Cost Reduction 

through Process Innovation
Process Innovations 1992 - 1997
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Source: ZEW (1999): Mannheim Innovation Panel – Manufacturing and Mining.
Comments: Values for 1997 preliminary. Cost reductions for 1992 not surveyed. All information projected on
the population in Germany.
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In spite of an increasing share of pro-
duct innovations, the turnover share of
product innovations in small firms has
slightly decreased in 1997 compared to
the previous year – in contrast to total

manufacturing and mining in its enti-
rety. After a continuous rise to over 32%
the share has fallen again to under
30%. This drop can be brought back to a
corresponding fall of turnover shares

from SMEs in sectors with low R&D-in-
tensity, especially in the consumer
goods industry.

The share of the SME with market no-
velties has risen by around 1.5% points
to 23% in 1997 compared to the prece-
ding year. However, these shares vary
so much in the course of time that ten-
dencies are difficult to recognise. The
turnover share of market novelties have
also risen slightly in 1997 compared to
the preceding years, by around 0.7%
points to almost 4.5%. Here an upward
trend can be drawn out after three years
of relatively constant shares. In all, both
firm as well as turnover shares of the 
SMEs remain slightly under those of
total manufacturing and mining.

The share of firms with cost-reducing
process innovations has in 1997 again
markedly increased by more than 5%
points to almost 40%. The shares have
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Innovation Indicators for Manufacturing and Mining - Small and Medium Sized Firms

1992 1993 1994 1995 1996 1997
absolute in % absolute in % absolute in % absolute in % absolute in % absolute in %

Firms 69,628 100 68,494 100 67,721 100 62,815 100 61,339 100 60,124 100
amongst those:

– Innovators 41,139 59 100 35,239 51 100 32,804 48 100 34,443 55 100 36,423 59 100 38,949 65 100
amongst those:

– Product Innovators 34,453 49 84 30,918 45 88 30,690 45 94 31,119 50 90 33,907 55 93 36,751 61 94
– Process Innovators 30,267 43 74 30,763 45 87 25,668 38 78 28,012 45 81 28,868 47 79 34,514 57 89

Employees 3,823 100 3,637 100 3,565 100 3,423 100 3,340 100 3,265 100
(in 1.000)
amongst those:

– Innovators 2,597 68 100 2,462 68 100 2,367 66 100 2,481 72 100 2,545 76 100 2,530 77 100
amongst those:

– Product Innovators 2,261 59 87 2,176 60 88 2,241 63 95 2,273 66 92 2,340 70 92 2,394 73 95
– Process Innovators 1,922 50 74 2,119 58 86 1,978 55 84 2,051 60 83 2,054 61 81 2,278 70 90

Innovation Expenditures 46 100 35 100 28 100 31 100 28 100 27 100
(in Bill. DM)
Share of Turnover in % 5.6 4.3 3.3 3.7 3.3 3.3
under them

– Current Innovation 17 37 15 44 13 47 15 47 15 53 13 47
Expenditures
– Investment for 29 63 20 56 15 53 16 53 13 47 14 53

Innovations

Share of Firms with

(Information in %)
– Market Novelties – – 21.1 23.7 21.5 23.1
– Cost Reduction – 31.2 23.4 27.2 33.6 39.2

Share of Turnover with

(Information in %)
– Market Novelties – – 3.7 3.6 3.7 4.4
– Product Innovations 26.1 28.9 30.9 32.3 30.3 29.3

Share of reduced Costs

(Information in %) – 4.6 3.6 3.6 4.7 4.7

Innovation Expenditures of Small and 

Medium Sized Firms 1992 to 1998
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Source: ZEW (1999): Mannheim Innovation Panel – Manufacturing and Mining.
Comments: Values for 1997 preliminary. Values for 1998 are plans/expectations of firms. All information pro-
jected on the population of SMEs in Germany.
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prior to 1994 not surveyed, cost reductions not surveyed prior to 1993. All information projected on the population of SMEs in Germany.



been rising continuously since 1994, re-
maining only slightly under those of to-
tal manufacturing and mining. The rise
is especially prominent in firms from 
sectors with high R&D-intensity. Here it
comes to well over 50%. The share of
cost reduction, however, still lies below
the average of the manufacturing in-
dustry and has been stagnating in 1997
at 4.7%.

Innovation Activities

in the new Länder 

The amount of firms from manufactu-
ring and mining in the new Länder is, at
the present moment, not declining any-
more. In contrast to the development for
the whole of Germany, the number of
firms rose in 1996 by around 4% to 
about 8 200 when compared to the pre-
ceding year. If the development of the
firm numbers continues in the individu-
al sectors and size classes, then for
1997 they amounted to an estimated

8 700. This corresponds to a share of a
good 14% of all firms in the manufactu-
ring industry in Germany. Of these firms,
more than 98% are SMEs. The share of
SMEs amongst the total number of firms
is slightly higher in the new Länder than
in the old ones.

Even though the number of firms is
growing, the number of employees is
slipping further. In 1996, the number of
employees fell by a good 3% compared
with the preceding year, to just about
550 000. This corresponds to a share of
less than 10% of the overall employ-
ment in manufacturing and mining in
Germany. Should the development of
the firm number continue in individual
sectors and size classes, employment
per firm being constant, a small rise 
in the number of employees might be
possible in the observed sector of the 
economy, to just about 560 000.

The share of innovative firms in the
new Länder is still subject to relatively
large fluctuations over time. In 1996 it

rose by a good 8% points to approxima-
tely 68% in comparison to the preced-
ing year. For 1997, however, the inno-
vators share has fallen to about 64%.
This, though, can be attributed to over-
estimating the development of the total
amount of firm numbers in the new Län-
der: the number of innovative firms has
only slightly fallen by a little over 1% to a
good 5 500 compared with the previous
year. However, it can be presumed that
the share of innovators will not lie above
the one for the whole of Germany, as
was the case in the past years.

Particularly, compared with the pre-
vious year, a decline of 6% points can
be observed in the share of product in-
novating firms, to a little more than
60%. In absolute numbers this corre-
sponds to a decline of 200 firms to less
than 5 300. The shares as well as total
numbers, however, still lie significantly
over the values for 1994 and 1995. The
share of product innovating firms rough-
ly corresponds to that of the old Länder.

The share of process innovating firms
in turn has visibly risen again. The share
now lies at a good 55%, about 3%
points higher than the past year. In ab-
solute numbers, this corresponds to a
rise of 500 to 600 firms to a good 4 800.

The share of employment of innovati-
ve firms continues to stand at about
75% as in the past year. This is a visibly
smaller share than in the old Länder. In
the new Länder still a quarter of the em-
ployees work in non-innovative firms. In
particular, the employment share of pro-
duct innovators lags behind that of the
old Länder by just about 20% points at
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Product Innovations of Small and Medium Sized Firms 1992 to 1998
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Source: ZEW (1999): Mannheim Innovation Panel – Manufacturing and Mining.
Comments: Values for 1997 preliminary. Turnover share of product innovation for 1996 and 1997 only to a li-
mited extent comparable to previous years. Market novelties prior to 1994 not surveyed. All information pro-
jected on the population of SMEs in Germany.

S
ha

re
 in

 P
er

ce
nt

Product
Innovators

Firms with 
Market Novelties

Share of turnover with
Product Innovations

Share of turnover with
Market Novelties

1992 1993 1994 1995 1996 1997
40

45

50

55

60

65

70

Innovation Activitiy in 
the New Länder

Source: ZEW (1999): Mannheim Innovation Panel
– Manufacturing and Mining.
Comment: Values for 1997 preliminary. All infor-
mation projected on the population in the New
Länder in Germany.

S
ha

re
 in

 P
er

ce
nt

64

57

51

64

61

55

Process Innovations of Small and Medium Sized Firms 1992 to 1997

1992 1993 1994 1995 1996 1997
0

10

20

30

40

50

60

70

43 45

31

38

23

45

27

47

34

57

39

4,6 3,6 3,6 4,7 4,7

Source: ZEW (1999): Mannheim Innovation Panel – Manufacturing and Mining.
Comments: Values for 1997 preliminary. Cost reductions for 1992 not surveyed. All information projected on
the population of SMEs in Germany.

S
ha

re
 in

 P
er

ce
nt

Process Innovators Share of Cost ReductionCost Reducing Process Innovators

Product
Innovators

Process
InnovatorsInnovators



around 66%, while the employment
share of process innovators at around
64% corresponds to that of the old 
Länder. 

The innovation expenditures have in
1997 risen by a good 10% to about 6.2
bill. DM. As in the old Länder, this corre-
sponds to a turnover share of innovati-

on expenditures of about 5.2%. This,
however, should not divert from the fact
that innovation expenditures in the new
Länder comprise little more than a twen-
tieth of the total innovation expenditu-
res. 

In contrast to the old Länder the rise
in innovation expenditures can be attri-
buted to an increase in investments.
The invested innovation expenditures
have risen by about 30% to 4.2 bill. DM
in 1997, whereas current innovation ex-
penditures have fallen by more than
10% to about 2.0 bill. DM. This goes
hand in hand with the observed rise in
process innovations, since the moderni-
sation of production processes is ac-
companied by high investments in 
machines and plants.

The turnover share of product innova-
tions developed better in 1997 than the
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Innovations Indicators for Manufacturing and Mining – New Länder

1992 1993 1994 1995 1996 1997
absolute in % absolute in % absolute in % absolute in % absolute in % absolute in %

Firms 6,819 100 7,711 100 8,506 100 7,897 100 8,235 100 8,721 100
amongst those:

– Innovators 4,331 64 100 5,161 67 100 4,926 58 100 4,763 60 100 5,626 68 100 5,552 64 100
amongst those:

– Product Innovators 3,889 57 90 4,728 61 92 4,698 55 95 4,406 56 93 5,478 67 97 5,279 61 95
– Process Innovators 3,498 51 81 4,356 56 84 4,104 48 83 3,991 51 84 4,243 52 75 4,817 55 87

Employees 843 100 696 100 630 100 562 100 544 100 559 100
(in 1.000)
amongst those:

– Innovators 684 81 100 498 72 100 463 73 100 399 71 100 416 76 100 422 75 100
amongst those

– Product Innovators 604 72 88 437 63 88 404 64 87 316 56 79 342 63 82 367 66 87
– Process Innovators 514 61 75 411 59 83 377 60 81 286 51 72 271 50 65 355 64 84

Innovation Expenditures 13.8 100 7.3 100 7.0 100 5.5 100 5.5 100 6.2 100
(in Bill. DM)
Share of Turnover in % 15.5 7.4 6.2 4.6 4.7 5.2
under them:

– Current Innovation 3.2 23 2.9 40 2.7 39 2.1 39 2.3 42 2.0 32
Expenditures
– Investment for 10.6 77 4.4 60 4.2 61 3.3 61 3.2 58 4.2 68
Innovations

Share of Firms with 

(Information in %)
– Market Novelties – – 21.6 24.0 20.8 22.2
– Cost Reduction – 39.4 32.3 33.6 36.9 38.3

Share of Turnover

(Information in %)
– Market Novelties – – 3.2 2.0 2.8 2.9
– Product Innovations 38.0 37.1 35.4 30.9 2.4 38.5

Share of reduced Costs

(Information in %) – 6.0 6.3 4.5 4.6 5.3
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Source: ZEW (1999): Mannheim Innovation Panel – Manufacturing and Mining.
Comments: Values for 1997 preliminary. Values for 1998 are plans/expectations of firms. All information
projected on the population in thte New Länder in Germany.
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innovator shares. They have increased
by more than 6% points to almost 39%,
thereby for the first time since 1992 a-
gain reaching the all-German level. In-
deed, in the new Länder remain less in-
novative firms, but they achieve a higher
turnover share with product innovations.

In contrast to the share of product
innovators, the share of firms with mar-
ket novelties has risen slightly to a little
more than 22% compared with the pre-
vious year. It lies a good 2% points be-
low that of the old Länder. 

The turnover shares with market
novelties have only slightly increased.
They now amount to just about 3%, less
than half of the share of the old Länder.
Altogether the innovation process is still
characterised by imitations. Products
really new to the market still do not play
an important role. 

The share of firms with cost reducing
process innovations, at a little more 
than 38%, for the first time stands be-
low the share of the old Länder in 1997.
Also, at 5.3%, the achieved cost reduc-
tion share lies almost 1.5% points lower
than that of the old Länder. Against this
background a relative rise in productivi-
ty compared to that of the old Länder
cannot be diagnosed.

Conclusions for 

Innovation Policy

The innovation activities of manufac-
turing and mining in Germany can alto-
gether come up with a good report. All
major indicators point upwards:
� The share of innovative firms has, at
66% in 1997, reached a level it has not
touched for many years. It is markedly
rising by 6% points compared to 1996 
alone.
� Despite the obviously dwindling
number of firms in manufacturing and

mining, the number of innovative firms
has also risen in absolute numbers. 
� Employment in innovative firms has
stabilised to a large extent. In the entire
manufacturing and mining sector,
though, it is still decreasing. 
� The innovation expenditures have 
risen in 1997 by 5.8% and now amount
to 108 bill. DM. This corresponds to a
turnover share of 5.2%.
� The turnover share with product inno-
vations has increased by 3% points to 
around 39%.
� The share of firms with market novel-
ties has risen again slightly to a level of
24%. The turnover share with market no-
velties has risen by 2% points to just
about 6%. 
� The share of firms with cost-reducing
process innovations is rising conti-
nuously. With a good 40% it reached
more than 1.5 times the value of 1994.
The cost reduction shares have been 

rising continuously since 1993 and now
amount to more than 6%.

Despite these outcomes which are
positive in all, there are three problem
areas which quite distinctly emerge in
German manufacturing and mining:
� Firms from less R&D-oriented indus-
trial sectors,
� Medium-sized firms with 200 to 500
employees,
� Firms from the new Länder.

Innovations are standing out more
and more as the decisive motor for se-
curing employment in the manufac-
turing industry and mining. The employ-
ment is stable amongst innovative firms;
among non-innovative firms it is falling
heavily. The firm mortality is consider-
able among non-innovative firms.

Hence, the development of innovati-
on activities and in this case stagnating
innovation expenditures of firms from
branches with low R&D-intensity, gives
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Firms from the new Länder include
firms from former West Berlin.
Due to the relatively low number of ca-
ses, statements made about larger
firms (starting from 500 employees)
and individual sectors are of great un-
certainty. Besides that, the number of
firms, employees and turnover are
subject to relatively extensive fluctua-
tions, which make it more difficult to
recognise general tendencies.

New Länder
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Source: ZEW (1999): Mannheim Innovation Panel – Manufacturing and Mining.
Comments: Values for 1997 preliminary. Turnover share of product innovation for 1996 and 1997 only to a 
limited extent comparable to previous years. Market novelties prior to 1994 not surveyed. All information
projected on the population in the New Länder in Germany.
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Product Innovations in the New Länder 1992 to 1997
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cause for serious concerns. A total of 3
out of 5 employees work in these sec-
tors, which quite obviously have diffi-
culties in keeping up. One can assume
that a further employment downsizing is
occurring here. It is precisely in these 
sectors with low R&D-intensity, how-
ever, where an above- average number
of people are employed who belong to
the problem group of the labour market:
lower qualified manpower. For this rea-
son, innovation policy alone should not
lose sight with these sectors. 

Giving cause for concern are also the
problems of the traditional medium-
sized firms with 200-500 employees,
which for decades have belonged to the
pillars of the German economy. One can
even detect a decline in the innovation
expenditures within them. 

Both groups that overlap naturally
have one thing in common: there are
problems in reaching them with instru-

ments of established innovation sup-
port, that is direct innovation support
orientated towards individual technolo-
gies. An alternative would be represen-
ted by a premium-oriented, indirect in-
novation support, with which one may
achieve much better stimulating effects.

An innovation advancement reaching
far beyond the R&D-oriented support
would be desirable, since particularly the
problem groups of the less R&D-intensi-
ve economic sectors can profit only to 
a small degree from an R&D-advance-
ment. With a broadly invested advance-
ment of innovation activities the take-
away-effects, which result from the
declaration of non-R&D innovation 
activities as R&D activities, could be 
avoided. However, it is difficult to put a
broader innovation support into practice. 

The situation presents itself a little
differently in the new Länder where in-
novation support are already marked by

an indirect promotion of R&D. But the
same reason for an innovation support
going beyond the promotion of R&D is
also valid for the new Länder.

What becomes questionable for the
new Länder is, in particular, the effect
the simultaneous declining of product
innovations and strongly rising process
innovations might have, since securing
or projecting of employment, respec-
tively, is to be expected more from pro-
duct innovations.

The modernisation of the production
apparatus is far from being completed
in the new Länder. The cost pressure, 
especially through rising labour costs
and incidental labour expenses, will
force firms into further rationalisations.
Negative effects in the labour market
can only be avoided if the renewal of
production plants is accompanied by a
corresponding renewal of the product
range. 
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