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1 Introduction

Innovation is regarded as a key driver of productivity and market growth and thus 
has a great potential for increasing wealth. Surveying innovation activities of firms 
is an important contribution to a better understanding of the process of innovation 
and how policy may intervene to maximise the social returns of private investment 
into innovation. Over the past three decades, research has developed a detailed 
methodology to collect and analyse innovation activities at the firm level. The Os-
lo Manual, published by OECD and Eurostat (2005) is one important outcome of 
these efforts. In 1993 both organisations have started a joint initiative, known as 
the Community Innovation Survey (CIS), to collect firm level data on innovation 
across countries in concord (with each other). The German contribution to this ac-
tivity is the so-called Mannheim Innovation Panel (MIP), an annual survey im-
plemented with the first CIS wave in 1993. The MIP fully applies the methodolog-
ical recommendations laid down in the Oslo Manual. It is designed as a panel 
survey, i.e. the same gross sample of firms is surveyed each year, with a biannual 
refreshment of the sample. The MIP is commissioned by the German Federal Min-
istry of Education and Research (BMBF) and conducted by the Centre for Europe-
an Economic Research (ZEW) in cooperation with the Fraunhofer Institute Sys-
tems and Innovation Research (ISI) and the Institute for Applied Social Science 
(infas).  

This publication reports main results of the MIP surveys conducted in the years 
2007, 2009 and 2011. These surveys were the German contribution to the CIS for 
the reference years 2006, 2008 and 2010.  

The purpose of this report is to present descriptive results on various innovation 
indicators for the German enterprise sector. The report focuses on twelve thematic 
areas: 
1. Innovation performance which is measured by the share of firms that intro-

duced product or process innovations and the type of innovation activities 
conducted by firms.  

2. Expenditure for product and process innovation and the number and size of 
innovation projects. 

3. Direct economic returns from innovations in terms of sales generated by new 
products and cost savings due to process innovation. 

4. Innovation strategies, measured by the importance of different aims which 
should be achieved by innovation, the combination of product and process 
innovation, the degree of novelty of process innovation, and the impact of or-
ganisational and marketing innovation.  

5. Financing of innovation and the relevance of limited internal financial re-
sources for restricting firms’ innovation activities.  
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6. Innovation networks, revealed by co-operations, by the sources of infor-
mation used for innovation projects, and by joint development of product and 
process innovations. 

7. Barriers to innovation that hamper firms’ efforts to develop and introduce 
new products and processes. 

8. Internationalisation of innovation activities of German enterprises. 
9. Protection mechanisms used to safeguard the returns from investment in in-

novations. 
10. Marketing and organisational innovation as types of innovation that go be-

yond the traditional concept of technological innovation. 
11. Environmental innovations as a special type of innovation activity. 
12. Innovation and investment, i.e. the role of innovation in a firm’s total activi-

ties to build up a stock of tangible and intangible capital. 
Note that the first nine thematic areas refer to product and process innovation 

only, while the last three themes apply a wider concept of innovation. 
Each thematic focus is presented in a separate chapter. Tabulated results for 

each theme are presented in the Annex to this report. But before presenting results 
on innovation indicators, methodological issues of the 2007, 2009 and 2011 sur-
veys of the MIP are set forth in the first chapter. This includes information on 
sampling, survey techniques, data processing, non-response treatment and 
weighting.  

All values presented in tables and figures in this report – except when stated 
otherwise – are weighted results based on MIP survey data. The results are thus 
representative for the entire population of German enterprises. Results are broken 
down by sector, size class, and region (Eastern and Western Germany). With re-
spect to industry most results are broken down by four main sectors which are de-
fined as follows: 
� R&D-intensive manufacturing includes manufacture of chemical and pharma-

ceutical products, electronics and electrical equipment as well as machinery and 
transport equipment (divisions 20-21, 26-30 of NACE rev. 2). 

� Other manufacturing comprises all manufacturing sectors apart from the R&D-
intensive manufacturing sectors as well as mining, energy and water supply and 
waste management (divisions 5-19, 22-25, 31-39). 

� Knowledge-intensive services include publishing, audiovisual and broadcasting 
activities, telecommunications, IT and other information services, banking and 
insurance, engineering offices, technical laboratories, consultancy and advertis-
ing and scientific R&D (divisions 58-66, 69-73). 

� Other services entail wholesale trade, transportation incl. travel agencies, postal 
services, graphic design and photography, cleaning, security, provision of staff, 
office services and other support services (divisions 46, 49-53, 74, 78-82). 
 



 

2 The German Innovation Surveys 2007, 2009 and 
2011

This chapter describes the main characteristics of the methodology of the MIP 
surveys conducted in the years 2007, 2009 and 2011. The chapter discusses the 
sector coverage, sampling methods, response rates, questionnaire (especially with 
respect to extensions to the harmonised CIS questionnaires), field work, data pro-
cessing including item non-response treatment, and methods used for unit non-
response correction and weighting of data. 

2.1 Coverage and Sampling

The German innovation survey is designed as a panel survey (called Mannheim 
Innovation Panel, MIP) and is conducted annually. In line with the Oslo Manual 
(OECD and Eurostat, 2005), the survey is based on a stratified random sample of 
firms that covers enterprises with five or more employees from a wide area of 
economic activities. Based on an initial sample drawn in 1993, the same sample of 
firms is surveyed every year. In a biennial rhythm, the sample is refreshed to com-
pensate for panel mortality and to account for the foundation of new firms. Panel 
mortality includes firms that ceased business as well as small and medium-sized 
firms (up to 499 employees) that did not respond in four consecutive survey 
waves. Large firms remain in the sample irrespective of their response behaviour. 
The same holds true for any firm that leaves the target population by either chang-
ing its main economic activity to one outside the core sectors or by shrinking be-
low the five-employee threshold. Peters and Rammer (2013) provide details on 
panel mortality and firm participation over time.  

The sector coverage of the MIP has changed over time. The first survey wave 
(conducted in 1993) included mining, manufacturing, energy and water supply, 
and construction as well as a few service sectors (wholesale trade, real estate, 
computer activities, management consulting, engineering, sewage and refuse dis-
posal). In 1995, the panel was expanded to cover retail trade, sale and repair of 
motor vehicles, renting activities, and business-related services. From 2001 on-
wards, film and broadcasting were surveyed as well. In 2005, construction, retail 
trade, sale and repair of motor vehicles, real estate and renting activities were ex-
cluded from the target population as there was little demand for analyses of these 
sectors while the large number of enterprises in the population required a substan-
tial share of the survey’s resources. However, firms from these discarded sectors 
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that had responded to the survey before 2005 still remained in the panel sample af-
ter 2005 and were contacted in later survey waves. For the sector composition of 
the MIP over time see Peters and Rammer (2013). 

The MIP sample is stratified by sector, size class, and region. The number of 
cells varies by year owing to changes in the sector coverage and sector classifica-
tion schemes. Until 2008, sector sampling was basically based on divisions (2-
digit codes) of NACE rev. 1. From 2009 onwards, divisions of NACE rev. 2 are 
used for sector stratification. The change to the new classification had little impact 
on sampling in 2009 as a major refreshment of the MIP sample that took place in 
2005 already responded to upcoming changes in the sector classification. For 
some groups (3-digit codes) of NACE rev. 1, which have become separate divi-
sions in NACE rev. 2, separate strata had been introduced.1 This procedure al-
lowed us to re-stratify the 2007 and 2008 surveys to calculate weighted results us-
ing the NACE rev. 2 classification used for stratification from 2009 onwards 
which consists of 896 strata: 55 divisions and 1 group of NACE rev. 2 (all divi-
sions of sections B, C, D, E, H, J, K plus divisions 46, 69, 71, 722, 73, 74, 78, 79, 
80, 81, 82 and group 70.2), 8 size classes (5 to 9, 10 to 19, 20 to 49, 50 to 99, 100 
to 249, 250 to 499, 500 to 999, 1,000 and more employees) and 2 regions (West-
ern and Eastern Germany, the latter including Berlin).  

The MIP sample is disproportionally drawn, i.e. the drawing probability varies 
by cell. Higher drawing probabilities are applied to cells from larger size classes, 
cells from Eastern Germany and cells with a high variation of innovation activi-
ties. A minimum of ten enterprises per cell are drawn. Firms with 500 or more 
employees are all sampled. In the absence of access to official business registers, 
the MIP sample was drawn from a firm data base called the Mannheim Enterprise 
Panel (MEP). 3 The MEP is also used as the database for refreshing the sample. 

Data on the total number of firms in the target population of the survey are tak-
en from the Business Register of the Federal Statistical Office (FSO). In Germany, 
business register data first became available in 2008, providing data for the current 

                                                           
1 This applied to NACE (rev. 1.1) 15.9, 22.1, 24.4, 36.1, 64.1, 64.3, all groups of 74, 

92.1, 92.2. 
2  Note that division 72 (R&D) does not include public research organisations such as 

Helmholtz Centres, the Max Planck Society, the Fraunhofer Society, Leibniz Institutes 
or other publicly owned or publicly financed research organisations. For weighting pur-
poses, data on these organisations are excluded from total population figures. 

3  This panel is a joint effort of ZEW and Creditreform, Germany’s largest credit rating 
agency. The MEP includes literally all economically active enterprises in Germany, 
though some enter the database only some years after foundation. A comparison of the 
MEP with the Business Register of the Federal Statistical Office shows a very high 
compliance both in terms of the number of enterprises and the size and sector distribu-
tion. The MEP is constructed by ZEW through merging twice a year a copy of the cur-
rent state of Creditreform’s enterprise data with previous copies of this data, including 
data cleaning for multiple entries and identification of firm closures. The MEP contains, 
amongst others, data on an enterprise’s economic activity (NACE 5-digit), location and 
number of employees. 
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NACE (rev. 2) classification back to 2006. Before, the firm population was esti-
mated using data of various official statistics for the different sectors covered by 
the MIP. Since sector statistics rarely reported enterprise data in such detail and 
definition as needed for establishing total population figures (e.g. many statistics 
did not cover small firms with less than 20 employees), ZEW had to estimate in-
complete data. The transfer to business register data resulted in a break in series 
for total population figures and correspondingly for weighted innovation data. 

The MIP also includes a sample of enterprises that have received public fund-
ing from government agencies for R&D and innovation activities. These enter-
prises were drawn from a database on recipients of public R&D grants provided 
by the Federal Ministry of Research and Education (BMBF). The main purpose of 
including publicly funded firms is to generate a database for evaluation purposes 
(see for empirical applications Aschhoff, 2008; Czarnitzki and Fier, 2002, 2003). 
These firms are not considered for weighting purposes, unless a publicly funded 
enterprise has entered the MIP through random sampling. 

The total population of enterprises in the target sectors and size classes of the 
MIP was 264,709 for the 2007 survey wave. This figure represents the number of 
economically active enterprises during the year 2006 (yearly average) based on 
data from the Business Register. For the 2009 survey, total firm population rose to 
273,907. ZEW estimated the total firm population for 2010 to be 269,459 since no 
official data for this year was released by mid-2012. The core sample of the MIP 
covers 7.5 per cent of the total enterprise population in Germany (including firms 
outside the sector coverage and firms with less than 5 employees). From all enter-
prises with 5 or more employees, 45 per cent are within the sector coverage of the 
MIP. In 2010, the firms within the coverage of the MIP employed about 14.5 mil-
lion people and generated sales of more than €4.7 trillion.  

The sample size of the MIP increased during the three survey years covered by 
this report. In 2007, 25,862 enterprises from the core coverage were sampled (9.6 
per cent of the total population). This figure was expanded to 31,048 in 2009 and 
31,945 in 2011, representing 11.1 and 11.6 per cent of the total population. The 
main reason for increasing the sample size was to counter the falling response rate 
that resulted in a lower absolute number of responses, which also lowered the 
sampling rate (relation between responding firms and total population) and there-
fore increased the average weight a firm receives.  

In addition to the core sample, a further 2,549 (2007), 2,474 (2009) and 2,187 
(2011) firms from outside the core coverage which have responded to previous 
waves were added, including firms from sectors not considered for weighted data, 
and firms with less than 5 employees within the core sectors. The sample was en-
larged by another 1,593 (2007), 1,800 (2009) and 1,550 (2011) firms which have 
received public funding for R&D or innovation by the Federal Ministry of Educa-
tion and Research in the past years but were not part of the random sample. The 
total number of firms in the gross sample was therefore 30,004 (2007), 35,322 
(2009) and 35,682 (2011). Table 1 shows the absolute number of firms for the to-
tal population, the gross sample and the net sample broken down by sector, size 
class, and region.  



20
   

   
Th

e 
G

er
m

an
 In

no
va

tio
n 

Su
rv

ey
s 2

00
7,

 2
00

9 
an

d 
20

11
 

T
ab

le
 1

.  
T

ot
al

 p
op

ul
at

io
n 

an
d 

sa
m

pl
e 

si
ze

 o
f M

IP
 su

rv
ey

s 2
00

7,
 2

00
9 

an
d 

20
11

 b
y 

se
ct

or
, s

iz
e 

cl
as

s a
nd

 r
eg

io
n 

N
um

be
r o

f 
fir

m
s

To
ta

l p
op

ul
at

io
n 

G
ro

ss
 sa

m
pl

e 
N

eu
tr

al
 L

os
se

sa)
 

N
et

 sa
m

pl
eb)

 
Ad

d.
 la

rg
e 

fir
m

sc)
 

N
R 

in
te

rv
ie

w
sd)

20
07

 
20

09
20

11
20

07
20

09
20

11
20

07
20

09
20

11
 

20
07

20
09

20
11

20
07

20
09

20
11

20
07

20
09

20
11

Se
ct

or
 g

ro
up

 
 

 
10

-1
2 

18
,3

59
 

17
,8

46
17

,6
81

1,
28

6
1,

85
2

1,
87

0
98

22
3

42
5 

18
9

32
3

33
0

19
26

38
23

2
28

0
43

5
13

-1
5 

2,
87

7 
2,

69
2

2,
40

0
96

5
1,

09
9

1,
31

1
73

15
1

43
1 

14
0

20
3

22
1

3
4

7
13

8
16

6
25

7
16

-1
7 

5,
17

3 
5,

01
5

4,
72

9
92

9
1,

08
6

1,
07

8
42

11
5

25
2 

14
7

22
1

20
8

7
14

11
12

1
16

0
27

6
20

-2
1 

2,
44

8 
2,

46
4

2,
39

6
1,

15
7

1,
23

7
1,

22
0

75
19

5
29

0 
18

7
23

2
23

0
44

44
53

17
2

17
9

30
5

22
 

5,
02

6 
5,

10
2

4,
87

6
92

5
91

7
89

7
57

10
3

15
8 

18
6

21
9

21
0

8
12

10
15

9
13

8
26

4
23

 
3,

89
6 

3,
74

0
3,

59
0

80
5

79
2

75
8

47
93

15
3 

13
8

15
5

14
7

11
11

11
14

5
12

2
19

7
24

-2
5 

21
,2

33
 

22
,2

16
20

,8
67

1,
85

7
2,

08
4

1,
96

7
12

2
22

3
38

0 
36

2
46

7
41

7
23

34
39

32
6

33
5

54
9

26
-2

7 
7,

80
2 

7,
92

7
7,

59
4

1,
92

4
2,

24
0

2,
18

1
11

4
29

7
42

0 
34

0
48

2
46

3
39

51
57

31
3

31
5

59
1

28
 

10
,7

02
 

10
,7

61
10

,2
21

1,
63

6
1,

88
8

1,
67

6
10

7
23

4
31

9 
28

4
39

7
34

1
40

58
53

33
0

28
7

44
8

29
-3

0 
2,

31
6 

2,
31

6
2,

22
7

99
7

1,
05

2
1,

05
7

55
14

7
26

9 
12

8
18

8
17

3
49

54
71

15
5

14
9

24
9

31
-3

3 
13

,7
87

 
14

,4
63

14
,4

08
1,

42
5

1,
82

6
1,

96
9

74
18

6
34

7 
24

0
42

0
38

3
9

15
21

28
2

36
6

61
5

5-
9,

 1
9,

 3
5 

2,
50

9 
2,

37
3

2,
68

9
1,

14
2

1,
15

4
1,

26
0

63
14

8
30

7 
22

8
28

9
27

2
39

36
44

16
3

14
3

26
5

36
-3

9 
4,

70
3 

4,
80

9
4,

44
5

1,
14

6
1,

25
9

1,
48

2
82

19
1

39
4 

25
1

34
7

35
9

7
10

9
15

5
14

6
29

4
46

 
38

,2
73

 
39

,2
96

38
,2

11
1,

56
0

1,
51

2
1,

36
7

15
8

27
7

33
7 

22
4

23
6

24
8

16
30

31
18

3
17

1
28

0
49

-5
3,

 7
9 

31
,2

52
 

32
,4

18
31

,3
10

1,
97

3
2,

55
7

2,
84

1
17

9
48

5
88

1 
39

2
49

9
50

4
17

34
52

25
9

30
3

56
7

18
, 5

8-
60

 
9,

04
8 

8,
92

9
8,

28
0

1,
36

7
1,

73
0

1,
82

5
11

0
31

1
52

7 
21

5
30

8
28

8
15

21
16

20
7

21
9

40
2

61
-6

3 
11

,5
29

 
12

,4
98

13
,1

76
1,

39
4

1,
94

0
2,

10
8

18
3

36
6

62
2 

22
8

33
5

33
1

15
24

32
22

5
27

8
46

2
64

-6
6 

6,
24

1 
6,

69
6

6,
93

2
1,

32
7

1,
36

8
1,

43
0

11
4

23
7

30
1 

21
2

24
1

23
4

45
68

77
17

3
18

3
30

1
69

-7
0,

 7
3 

30
,8

05
 

31
,3

17
31

,1
84

1,
26

3
2,

17
8

2,
09

6
13

8
48

8
57

0 
16

2
32

1
35

8
1

6
8

16
7

22
4

40
7

71
-7

2 
14

,8
77

 
16

,0
06

16
,2

06
1,

96
6

2,
12

6
1,

97
5

25
5

39
2

43
3 

40
1

48
6

48
7

3
6

9
30

5
26

3
50

3
74

, 7
8,

 8
0-

82
 

21
,8

53
 

25
,0

23
26

,0
37

1,
37

8
2,

12
8

2,
44

0
16

4
44

8
74

6 
21

2
34

9
35

3
15

32
33

15
7

21
5

46
2

ot
he

r s
ec

to
rs

 
 

1,
58

2
1,

29
7

87
4

12
7

20
3

11
8 

37
0

34
3

29
4

2
9

7
15

8
18

8
27

8
 



Th
e 

G
er

m
an

 In
no

va
tio

n 
Su

rv
ey

s 2
00

7,
 2

00
9 

an
d 
20

11
   

   
21

 

T
ab

le
 1

.c
on

tin
ue

d

 
To

ta
l p

op
ul

at
io

n 
G

ro
ss

 sa
m

pl
e 

N
eu

tr
al

 L
os

se
sa)

 
N

et
 sa

m
pl

eb)
 

Ad
d.

 la
rg

e 
fir

m
sc)

 
N

R 
in

te
rv

ie
w

sd)

20
07

 
20

09
20

11
20

07
20

09
20

11
20

07
20

09
20

11
 

20
07

20
09

20
11

20
07

20
09

20
11

20
07

20
09

20
11

Si
ze

 c
la

ss
 

 
 

0-
4 

 
1,

19
8

1,
39

7
1,

50
7

17
1

21
0

24
4 

31
8

45
6

49
0

0
0

0
27

7
27

1
51

0
5-

9 
10

8,
31

4 
11

0,
79

8
11

0,
34

8
4,

34
2

5,
45

4
5,

92
7

57
2

1,
08

3
1,

79
7 

65
4

95
7

1,
04

1
0

0
0

65
8

71
9

1,
22

9
10

-1
9 

69
,6

13
 

71
,5

48
70

,2
00

4,
52

6
5,

80
5

6,
06

6
39

3
90

1
1,

41
3 

85
1

1,
24

3
1,

32
2

0
0

0
74

1
88

1
1,

42
2

20
-4

9 
48

,3
09

 
51

,1
74

50
,0

56
5,

10
6

6,
60

0
6,

61
8

39
4

95
5

1,
55

2 
99

9
1,

39
0

1,
39

6
0

0
1

85
6

95
2

1,
64

0
50

-9
9 

18
,5

59
 

19
,5

53
18

,9
52

4,
21

6
5,

01
7

4,
83

8
29

4
68

5
1,

20
6 

72
9

1,
02

8
86

7
0

1
2

62
6

60
9

1,
20

8
10

0-
24

9 
12

,7
48

 
13

,3
98

12
,6

90
4,

45
6

5,
20

2
4,

78
2

26
6

65
3

1,
18

1 
73

8
96

6
83

2
2

7
10

66
6

73
0

1,
19

7
25

0-
49

9 
4,

11
0 

4,
27

4
4,

13
8

2,
50

0
2,

16
8

2,
19

3
14

1
24

8
48

1 
39

9
41

2
38

5
7

18
25

34
8

33
7

57
4

50
0-

99
9 

1,
75

8 
1,

79
5

1,
74

4
1,

73
4

1,
76

3
1,

76
0

97
32

6
41

0 
24

8
28

1
23

6
36

59
80

20
1

19
9

35
6

1,
00

0 
 

1,
29

8 
1,

36
7

1,
33

1
1,

92
6

1,
91

6
1,

99
1

10
9

45
2

39
6 

30
0

32
8

28
2

38
2

51
4

57
1

15
2

13
2

27
1

R
eg

io
n

 
 

W
es

te
rn

 G
. 

22
6,

19
7 

22
5,

65
1

22
1,

62
9

21
,7

61
25

,8
00

25
,8

45
1,

73
2

4,
01

4
6,

16
7 

3,
48

0
4,

86
2

4,
65

5
36

5
53

2
60

8
3,

25
2

3,
46

5
6,

05
9

Ea
st

er
n 

G
. 

38
,5

12
 

48
,2

56
47

,8
30

8,
24

3
9,

52
2

9,
83

7
70

5
1,

49
9

2,
51

3 
1,

75
6

2,
19

9
2,

19
6

62
67

81
1,

27
3

1,
36

5
2,

34
8

T
ot

al
26

4,
70

9 
27

3,
90

7
26

9,
45

9
30

,0
04

35
,3

22
35

,6
82

2,
43

7
5,

51
3

8,
68

0 
5,

23
6

7,
06

1
6,

85
1

42
7

59
9

68
9

4,
52

5
4,

83
0

8,
40

7
ou

ts
id

e 
co

re
e)

 
2,

54
9

2,
47

4
2,

31
1

27
4

36
3

38
3 

62
4

73
0

66
6

2
9

7
40

9
41

7
75

0
fu

nd
ed

 fi
rm

sf)
 

1,
59

3
1,

80
0

1,
55

0
15

1
23

8
26

7 
34

2
45

0
39

7
0

3
4

27
1

29
4

47
6

T
ot

al
 fo

r 
w

ei
gh

tin
g 

26
4,

70
9 

27
3,

90
7

26
9,

45
9

25
,8

62
31

,0
48

31
,8

21
2,

01
2

4,
91

2
8,

03
0 

4,
27

0
5,

88
1

5,
78

8
42

5
59

0
68

2
3,

84
5

4,
11

9
7,

18
1

a)
 F

irm
s n

ot
 e

xi
st

in
g 

at
 th

e 
tim

e 
of

 su
rv

ey
, d

ou
bl

e 
en

tri
es

 a
nd

 n
ew

ly
 d

ra
w

n 
fir

m
s o

ut
si

de
 th

e 
si

ze
 a

nd
 se

ct
or

 c
ov

er
ag

e 
of

 th
e 

ta
rg

et
 p

op
ul

at
io

n.
 

b)
 F

irm
s t

ha
t r

et
ur

ne
d 

a 
co

m
pl

et
ed

 q
ue

st
io

nn
ai

re
 

c)
 L

ar
ge

 fi
rm

s f
or

 w
hi

ch
 d

at
a 

w
er

e 
co

lle
ct

ed
 fr

om
 o

th
er

 so
ur

ce
s, 

in
cl

ud
in

g 
sp

lit
 u

p 
of

 la
rg

e 
m

ul
ti-

se
ct

or
 fi

rm
s b

y 
bu

si
ne

ss
 se

gm
en

ts
. 

d)
 F

irm
s t

ha
t p

ro
vi

de
d 

in
fo

rm
at

io
n 

in
 th

e 
no

n-
re

sp
on

se
 su

rv
ey

. 
e)

 F
irm

s t
ha

t a
re

 sm
al

le
r t

ha
n 

5 
em

pl
oy

ee
s o

r i
n 

‘o
th

er
 se

ct
or

s’
; e

xc
lu

di
ng

 fu
nd

ed
 fi

rm
s a

dd
ed

 d
el

ib
er

at
el

y 
to

 th
e 

sa
m

pl
e.

 
f)

 F
irm

s t
ha

t r
ec

ei
ve

d 
pu

bl
ic

 fu
nd

in
g 

fo
r i

nn
ov

at
io

n 
an

d 
th

at
 w

er
e 

ad
de

d 
de

lib
er

at
el

y 
to

 th
e 

sa
m

pl
e.

 



22      The German Innovation Surveys 2007, 2009 and 2011 

2.2 Questionnaire, Field Work and Response 

The 2007 innovation survey was the first MIP survey to apply the newly estab-
lished concept of innovation introduced by the 2005 edition of the Manual (see 
OECD and Eurostat, 2005). This edition extended the concept of innovation to or-
ganisational and marketing innovations. While the MIP survey applies all the 
basic concepts and definitions of the harmonised CIS questionnaires of the respec-
tive years, it includes a number of questions that go beyond the standard question-
naire: 
� More detailed questions on direct economic outcomes of innovations, including 

success indicators for process innovations; 
� Questions on planned innovation activities in the year of the survey and the fol-

lowing year, including estimates of planned innovation expenditure; 
� Additional questions on innovation-related activities, including financing of 

capital investment and innovation activities (in 2007), the link between market-
ing, organisational, product and process innovation (in 2007), the number of 
innovation projects (in 2009 and 2011), the link between the macroeconomic 
environment and innovation (2009), internationalisation of innovation (2011), 
firm capabilities relevant for innovation (2011), and protection of intellectual 
property, licensing and the management of trademarks (2011); 

� Indicators of a firm’s market environment, including the type of competition 
and a firms’ market share; 

� A considerably extended set of questions on firm characteristics, including fi-
nancial data on exports, expenditure on material/purchased services, personnel, 
training and marketing, gross capital expenditure, the stock of fixed assets and 
the profit margin (pre-tax profits over sales). 
MIP questionnaires follow a common structure while the exact list of questions 

alters from year to year. There is a set of questions, however, that are used in ex-
actly the same way every year to allow panel analysis for the corresponding varia-
bles. Table 2 provides an overview of the questions contained in the three survey 
waves 2007, 2009 and 2011. The questionnaires also include a list of examples for 
product and process innovation organised by four sector groupings (manufactur-
ing, trade and transport, financial intermediation, business services/computing/me-
dia) in order to guide responding firms and facilitate a common understanding of 
innovation. The Appendix of this report contains English translations of the ques-
tionnaires used in the survey years 2007, 2009 and 2011. 

In line with the harmonised CIS questionnaires, the MIP questionnaires include 
a set of questions that are only to be answered by firms with innovation activities. 
This filter applies to any firm that has introduced a product innovation or a process 
innovation or has ongoing or abandoned/stopped product/process innovation activ-
ities in the three years previous to the survey year. The choice of a three year ob-
servation period for innovation activities is in line with the recommendations of 
the Oslo Manual and allows the identification of innovative firms in markets 
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where firms may sustain an innovation-based competitive strategy even if innovat-
ing is only infrequent. Such markets are often characterised by long product life 
cycles or technology cycles. A multiannual reference period also enables observ-
ing related innovation activities that are spread over different calendar years, e.g. 
in case of a long duration of innovation projects. It is also beneficial to accurately 
capturing outputs and effects of innovations, such as sales with new products or 
effects on competition, growth or profitability. A drawback of a three-year refer-
ence period for a panel survey is, however, that the same innovation activity of a 
firm may be reported up to three times in consecutive survey waves which com-
plicates the identification of the factors that may influence a firm’s decision to in-
novate, as well as the link between innovation activities and performance. 

Table 2.  Content of MIP 2007, 2009 and 2011 questionnaires 
 2007 2009 2011 
General business information (sales, employees) i i i 
Characteristics of the market environment x x x 
Product and process innovation i i i 
Ongoing, abandoned and planned innovation* activities i i i 
Total innovation* expenditure, incl. planned expenditure  i i i 
Innovation* activities and expenditure by type  x  
Number of innovation* projects  i i 
Research and experimental development activities i i i 
Public support to R&D and innovation* i i i 
Financing of investment and innovation* x   
Co-operation on innovation*  i i 
Information sources for innovation*  x  
Objectives of innovation*  x  
Internationalisation of innovation* activities   x 
Macroeconomic environment and innovation*  x  
Obstacles to innovation* x  x 
Marketing and organisational innovation i i i 
Link between marketing/organisational and product/process inno-
vation x   

Firm capabilities for innovation   x 
Environmental innovations  x  
Protection of IP, licensing, management of trademarks   x 
Financial data i i i 
i: Question used in identical form in each survey. 
x: Question used in specific form in the respective survey year. 
* Innovation refers to technological innovation (product and process innovation) only. 

In 2007, only a printed version of the questionnaire was used. In 2009 and 
2011, online versions were also available. All firms were able to choose between 
the paper and the online version. Access to the online version was provided 
through a firm identification number and password which were communicated to 
the firm on a cover letter sent along with the questionnaire. 

In each year, the questionnaire was sent to firms in late February. For most 
firms, contact data of individuals responsible for responding to the survey are 
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available from earlier waves, facilitating the distribution of questionnaires and in-
creasing comparability of data across different survey waves. At the end of March 
or beginning of April, non-responding firms received a reminder. In 2007, the re-
minder was sent by postal mail whereas in 2009 and 2011, all non-responding 
firms were contacted by phone, followed by sending another copy of questionnaire 
by postal mail except for firms that refused on telephone to participate in the sur-
vey. Firms that did not respond until six weeks after having received the second 
copy of the questionnaire were reminded a second time by telephone.4 In case 
firms were still willing to participate, another copy of the questionnaire was sent 
to them. Firms that refused participation on telephone were asked to participate in 
a non-response (NR) survey (see below for more details). 

During the field work, information has been received on firms that ceased busi-
ness or were not able to be contacted for other reasons.5 In 2007, 2,437 neutral 
losses have been recorded (= 8.1 per cent of the gross sample). This figure rose to 
5,513 firms in 2009 (= 15.6 per cent of the gross sample) owing to the expanded 
telephone contacts to firms, including manual research on firms with false ad-
dresses or telephone numbers. In 2011, the number of neutral losses further in-
creased to 8,680 (= 24.3 per cent). On the one hand, this high figure was due to 
many firm exits during and after the sharp economic crisis that hit Germany in 
2009. On the other, a programming error in the sample refreshing procedure for 
2011 resulted in the inclusion of 2,873 firms to the 2011 sample that were not 
economically active at the time of sampling. Corrected for these false entries, the 
number of neutral losses in 2011 was 5,807 (= 16.3 per cent of the gross sample). 

The number of received completed questionnaires was 5,236 in 2007, 7,061 in 
2009 and 6,851 in 2011, which equals a response rate (share in gross sample net of 
neutral losses) of 19.0, 23.7 and 25.4 per cent, respectively. The increase in the re-
sponse rate in 2009 and 2011 compared to 2007 can mainly be attributed to the 
larger efforts to remind firms via telephone, which proved to be more effective 
than a written reminder. In addition, the option to fill in the questionnaire online 
may have also added to a higher response rate. In 2009, 1,108 firms used the 
online option (= 15.7 per cent of all responses). In 2011, the online share in total 
responses rose to 27.9 per cent. An analysis of online responders showed that 
these firms are on average larger, more innovative and more often come from re-
search and knowledge intensive industries. The past participation behaviour in the 
MIP had no significant impact on the probability to respond online. In particular, 
offering an online option did not result in a higher response of firms which refused 
to participate in prior survey waves.  

The low response rate in the MIP, which is typical for voluntary enterprise sur-
veys in Germany, raises the issue of a potential non-response (NR) bias in terms 
of innovation activities. In order to identify whether and to what extent such a bias 

                                                           
4  In 2007, only two third of non-responding firms could be contacted by telephone due to 

budget restrictions. In 2009 and 2011, all non-responding firms were contacted. 
5  This includes firms that could not be reached by telephone despite at least five trials at 

different times of the day and different days during the week. 
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exists, a comprehensive non-response survey was performed. This survey was de-
signed in two parts. As mentioned above, a first round of non-response interviews 
was conducted during the telephone reminder. Considering the responses by strata 
of the first round, a stratified random sample of non-responding firms was drawn 
for the second round of NR interviews. For each stratum, a minimum number of 
NR interviews had been defined. In order to attain this number in case of firms re-
fusing to participate in the NR survey, substitutes from the same strata of refusing 
firms were drawn. The NR survey was conducted by telephone and contained four 
yes/no questions on product innovation, process innovation, ongoing innovation 
activities and abandoned/stopped innovation activities as well as a question on in-
house R&D activities (with the answering options no, occasional and continuous). 
In addition, firms were asked to report the total number of employees and shortly 
describe their main product group. This information was used to check the sector 
and size class assignment of the firm. The total number of NR interviews was 
4,525 in 2007 and 4,830 in 2009. In 2011, the number of NR interviews almost 
doubled to 8,407 as a result of a higher target number of interviews per strata in 
order to increase the accuracy of NR correction (see next section for more details). 

Adding questionnaire responses and NR interviews gives the total number of 
firms for which information on their innovation activities has been collected. The 
respective response rate was 35.4 per cent in 2007, which rose to 39.9 per cent in 
2009 and 56.6 per cent in 2011. 

In order to increase representativeness of data particularly with regard to indi-
cators that relate to expenditure, employment or sales figures, a special effort was 
undertaken to survey as many large firms as possible. Large firms were defined as 
enterprises employing more than 5,000 people at German locations, or being one 
of the three largest enterprises within a sector. In order to determine this group of 
firms, information from the MEP as well as other publicly available company data 
was used. Out of this group of firms, about one of five returned a completed ques-
tionnaire. For all other firms, key survey data (including information on product 
and process innovation, innovation expenditure and R&D activity as well as em-
ployment and financial data) was collected using financial reports and other com-
pany publications as well as data from other available sources, including the MEP. 
In case of missing data, longitudinal imputation using firm information from pre-
vious years was applied (see the next section for more details on imputation meth-
ods used in MIP).  

In addition, an attempt was made to differentiate data from large multi-product 
enterprises which have main economic activities in more than one sector (as de-
fined by NACE divisions by sector). For some large enterprises this was done by 
addressing the questionnaire to individual business units representing activities in 
a certain sector. For other enterprises, enterprise data were broken down by sector 
data using segment reporting information from company reports or similar 
sources. One should note that this procedure concerned only a small number of en-
terprises since most large corporations have organised their business activities in a 
network of subsidiaries which typically represent single-sector enterprises. 

These activities resulted in additional observations that were used for extrapo-
lating figures to the target population. In 2007, 427 additional large firm observa-
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tions were taken into account. This figure rose to 599 in 2009 and 689 in 2011. 
The number of firm observations used for weighting had increased by 8.2 per cent 
in 2007, 8.5 per cent in 2009 and 10.1 per cent in 2011. More importantly, eco-
nomic activities of firms in the largest size class (1,000 and more employees) are 
almost completely covered by firm observations in the MIP, resulting in weights 
close to 1.0 for this size class in most sectors. 

Table 2 reports key response characteristics of the surveys. The gross sample of 
the 2007 wave represented about 9.6 per cent of the total population when firms 
outside the core coverage and not randomly drawn firms had been excluded from 
the gross sample. The drawing quota rose to 11.1 and 11.6 per cent for the 2009 
and 2011 surveys. High drawing quotas were applied for medium-sized and large 
firms and for most manufacturing sectors, while the metal industry, wholesale 
trade, transportation, consultancy/advertising and other business services show 
particularly low drawing quotas, reflecting the high share of small firms and a low 
variation in innovation intensities in these sectors. A drawing quota of more than 
100 per cent for the largest size class reflects the deliberate addition of business 
units of large multi-sector enterprises to the sample as well as some discrepancy 
between the Business Register and the MEP. The share of neutral losses is high in 
service sectors, particularly transportation, computer services, technical services 
and consultancy/advertising, and among small firms. Response rates do not vary 
substantially among sectors and size classes, except for very small firms below the 
5 employee threshold since this size class includes only firms that responded in 
some of the previous survey waves.  

The sample rate, which is the sum of responses (including additional observa-
tions for large firms, but excluding responses from outside the core coverage and 
from deliberately added funded firms) as a share of the total population, was 1.8 
per cent in 2007 and rose to 2.4 in both 2009 and 2011. This means that the aver-
age weight a firm in the net sample receives was about 55 in 2007 and about 40 in 
2009 and 2011. For weighted results, not only the net sample is used but also in-
formation from NR interviews is critical since NR results may significantly 
change weights (see next section for more detail). The extended sample rate in-
cluding NR observations was 3.2 per cent in 2007, 3.9 per cent in 2009 and 5.0 per 
cent in 2011 which means that in 2011 about 1 out of 20 firms in the total popula-
tion have been surveyed. Sample rates are high for manufacturing sectors (more 
than 20 per cent in 2011 for chemicals/pharmaceuticals and vehicles) and low for 
most service sectors (1.5 per cent for wholesale in 2011, and 2.1 per cent for con-
sultancy/advertising). For firms with more than 1,000 employees the extended 
sample rate 63 and 69 per cent in 2007 and 2009, respectively, and increased to 83 
per cent in 2011. 
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2.3 Data Processing, Non-response Correction and 
Weighting 

Data Processing 

Raw data are checked for logical consistency and likely typing errors, especially 
with respect to statements on financial data. In order to correct likely inconsisten-
cies and errors, firm data from previous survey waves are consulted. Sometimes, 
firms are contacted by telephone for clarification purposes. The MIP survey now-
adays refrains from follow-up contacts to fill in item non-response. Past experi-
ence showed that contact persons find it very difficult to add missing information 
after some time has passed since filling in the questionnaire originally and can on-
ly rarely provide accurate data on variables for which no data was provided in the 
questionnaire. For weighting purposes, imputation methods are used to estimate 
firm-specific values in case of item non-response, applying both longitudinal and 
cross-section imputation methods. 

Longitudinal imputation rests on firm-specific data from previous survey 
waves. Two different methods are employed. For missing variables that directly 
relate to other non-missing variables, the respective firm-specific relation in the 
most recent survey wave (within the last five waves) for which both variables are 
positive is used to impute the missing value. For variables not directly related to 
any other variable, or in case no pair of positive observations is available for relat-
ed variables within the last five survey waves, the last positive value reported by 
the respective firm is used and weighted with a trend for this variable to estimate 
the current value. The trend is calculated as the mean change in the respective var-
iable based on all firms belonging to the same sector as the firm with missing val-
ue and that provided positive data for the respective variable both in the current 
wave and in the wave for which the most recent data is available for the firm with 
missing value. In case of quantitative data, which typically vary by firm size such 
as innovation expenditure, imputation is based on size-related indicators (e.g. in-
novation expenditure per unit of sales) in order to control for changes in variables 
due to firm growth or decline.  

Cross-section imputation is used for variables that were either not surveyed in 
previous waves or for which too little information is available to perform longitu-
dinal imputation. Cross-section imputation substitutes missing values by the mean 
value in a firm’s strata. 

Non-response Correction 

Information from the NR survey is used to identify a potential response bias be-
tween innovating and non-innovating firms and to adjust weights accordingly. For 
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this purpose, the realised non-response sample is regarded as being representative 
for all non-responding firms in the gross sample.  

For extrapolating numbers to the target population, non-response correction 
factors are calculated in each stratum separately for innovators and non-innovators 
by applying the following procedure. 

nh is the number of firms in stratum h of the gross sample, consisting of the 
number of responding firms nR,h, and the number of non-responding firms, kh: 

,h R h hn n k� �  

Among the number of non-responding firms kh, a subsample of non-responding 
firms is surveyed in the non-response survey labelled nNR,h (with nNR,h � kh). 

The number of innovating firms in the response and in the non-response sample 
is innoR,h and innoNR,h, respectively. The share of innovators p in both samples is 
thus given by 

,
,

,

andR h
R h

R h

inno
p

n
�
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,

,

NR h
NR h

NR h

inno
p

n
�

 . 

Assuming that the results of the non-response survey represent all non-
responding firms of the gross sample, the number of innovators in stratum h can 
be calculated as 

, ,h R h NR h hinno inno p k� � � . 

The share of innovators in stratum h is thus given by 

, , ,
, ,

,

R h NR h h R hh h
h R h NR h
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As a results, the non-response correction term for innovators (korrh,1) and for 
non-innovators (korrh,0) in stratum h can be calculated as follows:  

,1 ,0
, ,

1and .
1

h h
h h

R h R h

p pcorr corr
p p

�
� �

�  

Weighting 

Weighting aims at estimating parameters for the population based on parameters 
observed for the sample. The population N represents all firms out of which n 
firms of the gross sample have been drawn. The MIP applies simple weights for 
qualitative variables such as the number of innovators and bounded weights for 
quantitative variables such as innovation expenditure or sales with new products 
(see Cochran, 1972; Rendtel, 1987). Simple weighting implies that only infor-
mation from the sample is used to estimate the unknown parameter in the popula-
tion. In contrast, bounded weighting methods use auxiliary information about the 
population in order to estimate unknown population parameters based on sample 
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information. For instance, if innovation expenditure is correlated with turnover, 
the estimation of the innovation expenditure in the population can be improved if 
we do not only take into account information about the innovation expenditure in 
the sample but if we additionally use known information about the turnover in the 
population (external auxiliary information). In the following, we explain both 
methods and their implementation in the MIP in more detail. 

 
Simple weights (w) are equal to the inverse of the sample rate � of firm i in 

stratum h (N being the number of firms in the population and n the number of 
firms in the net sample): 

1 1 h
hi hi h

h

Nw
n

� �� �� � �  for i h� , 

Since the sample rate � is identical for all firms in stratum h, we can neglect 
subscript i. For a variable Y in the population, for instance the number of innova-
tors, we can get an unbiased estimate Ŷ  by calculating  

1 1 1 1

ˆ
h hn nH H

h
hi hi hi

h i h ih

NY w y y
n� � � �

� � �� � � �
, 

with yhi being the variable value of firm i in stratum h and H being the number 
of strata. 

Actually, the calculation of simple weights w in the German CIS data has been 
refined by additionally distinguishing two stages. The first stage accounts for the 
(inverse) probability of firm i being in the gross sample while the second stage 
considers the responding behaviour of firms in the gross sample (for the additional 
non-response correction, see below). Weights are derived as the product of the in-
verse of the gross sample rate and the inverse of the response rate:  

1 1 1 1 1 1 1 for all firms  .h
hi

h h hhi hi h h h

h h h

Nw i hn m m m
N n N

� 	 � 	
� � � � � � � � �   

h
hi

h

n
N

� �  denotes the gross sample rate of firm i in stratum h and h
hi

h

m
n

	 �  is 

the response rate of firm i in stratum h. mh measures the number of responding 
firms in stratum h (=nR,h). 

When calculating the response rates, the MIP considers a potential distortion 
because of differences in the response behaviour of innovators and non-
innovators. This implies that the inverse response rate of innovators in stratum h is 
calculated as the inverse average response rate in stratum h multiplied by the non-
response correction term for innovators in stratum h (corrh,1). An analogue defini-
tion is applied for the inverse response rate of non-innovators. 

These preliminary weights are then adjusted to the number of firms in stratum h 
in the total population Nh. As a result, simple (i.e. firm-based) weights for innova-
tors (k=1) and non-innovators (k=0) in stratum h are defined as follows  
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with mh,1 and mh,0 being the number of innovators and non-innovators in the re-
sponse sample in stratum h.  

Bounded weights are calculated based on auxiliary information about either 
turnover (wt) or the number of employees (we) in the population in stratum h. 
More precisely, a bounded weight is calculated by multiplying the simple weight 
in stratum h with the inverse of a correction term (factor) for each stratum h. The 
correction factor is the ratio of the weighted sum of turnover (weighted sum of 
number of employees) derived from using the simple weights to the sum of turno-
ver (sum of number of employees) in the population. For instance, the bounded 
weight based on turnover (wt) in stratum h is defined as: 
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with Xh being the sum of turnover of firms in stratum h in the population and xhi 
denoting turnover of responding firm i in stratum h. It follows that 
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Taking non-response correction terms into account, bounded weights wt for in-
novators (k=1) and non-innovators (k=0) in stratum h can be calculated as  

� �
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and thus an estimate of variable Y in the population is given by 
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3 Introduction of Innovations and Innovation 
Activities

The Mannheim Innovation Panel covers both technical and non-technical innova-
tions. While technical innovations refer to the introduction of new products or new 
processes, non-technical innovations include the introduction of new marketing 
methods or new ways of organising a firm’s internal processes or external rela-
tions. While technical innovations have been surveyed from the beginning of the 
MIP on an annual base using consistent definitions over time, non-technical inno-
vations were measured based on varying definitions and were surveyed infre-
quently. For this reason, no consistent time series data on non-technical innova-
tions in the German business enterprise sector can be established yet.  

This chapter focuses on technological innovations and presents both innovation 
output indicators and indicators on firms’ activities to develop product and process 
innovations for the past decade (2000-2010). Results on non-technological innova-
tions -marketing and organisational innovations- can be found in chapter 10.  

Innovation output indicators depict how many firms were able to introduce in-
novations within a certain period of time. A standard innovation output indicator 
is the ‘innovator rate’ which measures the share of firms that introduced product 
and/or process innovations within the past three years and which can be broken 
down by the two types of technological innovations. Against the background that 
product and process innovations are a main driver of productivity growth, this in-
dicator is important for assessing the extent to which firms follow an innovation-
based competitive strategy.  

Indicators on innovation activities report the number of firms that engage in 
certain activities that are intended to lead to product or process innovations, 
though such activities do not necessarily end up in innovations. Innovation activi-
ties may be stopped or abandoned before completion, or firms decide to refrain 
from introducing newly developed innovations because of lacking customer re-
sponse, an earlier introduction of innovations by competitors or an unforeseen 
technological change that outdates the firm’s innovation. One important activity 
indicator is the share of firms that conduct research and development (R&D). 
Since R&D is an activity that produces new technological knowledge, R&D per-
forming firms can be expected to generate a technological advantage and acceler-
ate technical progress in an economy. 

Both innovation output and activity indicators use a three-year reference period, 
following the recommendations of the Oslo Manual and the harmonised CIS ques-
tionnaire. The choice of a three-year reference period is motivated by different 
facts. First, the time to develop innovations often exceeds one calendar year (see 



Introduction of Innovations and Innovation Activities      35 

chapter 3 for more details), and different innovation activities may be conducted at 
different times between the start and the end of an innovation project. In order to 
capture all the different activities firms engage in for developing and introducing 
innovations, a multiannual period is needed, particularly for firms with only one or 
a few ongoing innovation projects. Secondly, firms may pursue innovation activi-
ties and introduce innovations only occasionally despite following an innovation-
based competitive strategy. Disruptive innovation behaviour is likely to occur in 
sectors with long product life cycles or long technology cycles and for firms with 
only one or a few products. Under such circumstances, firms will only introduce 
new products or processes if the existing products and processes are outdated. A 
multiannual reference period can help to identify this group of firms as innovators 
and to get more accurate information on the share of firms that compete in markets 
based on innovations. Thirdly, measuring benefits of innovations requires a longer 
reference period since economic effects of innovations such as sales of new prod-
ucts or cost savings from new processes are likely to reach their full impact not in 
the year of introduction, but some time later.  

Applying a multiannual reference period also has some drawbacks for measur-
ing and interpreting innovation activities and output of firms. It complicates anal-
yses on the persistence of innovation (see Peters, 2009) and on business cycle ef-
fects on innovation (see Heger, 2004). 

3.1 Innovator Rate 

The decade from 2000 until 2010 is characterised by a downward trend in the 
share of German firms implementing product or process innovations within the 
previous three-year period (innovators, see box “Innovators/Innovations”) for the 
majority of sector groups included in the innovation survey (see box “Sector 
groupings”). Although there is a robust share of innovators in R&D-intensive 
manufacturing, which fluctuates between 70 per cent and 80 per cent, the share of 
innovators in other manufacturing declined in the same period, dropping from 56 
per cent in 2000 to 45 per cent in 2010. Also, the proportion of innovators in ser-
vice sectors declined. While it dropped by 11 percentage points in knowledge-
intensive services, other service sectors experienced a more pronounced down-
swing. The share of innovators fell from about 45 per cent in 2000 to only 28 per 
cent in 2010 (Figure 1). 

Especially interesting for this report is the 5-year period from 2006 to 2010. 
While the total share of innovators was about 46 per cent in 2006, it dropped 
slightly to 43.6 per cent in 2007 before mounting up to the highest value in this 
period of 47.2 per cent in 2008. One reason for this upswing may relate to the fact 
that firm profits significantly increased in 2006 and 2007, accompanied by a dy-
namic development of international markets that led to favourable conditions for 
both product and process innovation projects. The years 2009 and 2010 show the 
impact of the financial crisis, which lead to a drop in the total share of innovators 
to 42.4 per cent in 2009 and further down to 42.1 per cent in 2010.  
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Innovators / Innovations 
Innovators are firms that introduced at least one innovation in the previous 
three-year period (i.e. in the case of 2010, a firm introduced at least one innova-
tion between 2008 and 2010). Whether or not another firm has already imple-
mented the same innovation is not considered; the assessment of the innovation 
from the perspective of the firm in question is the essential point. 
Product innovations are new or significantly improved products and/or services 
which are brought onto the market by a firm. Process innovations are new or 
have significantly improved production, delivery or distribution methods, in-
cluding methods to provide services, which are introduced by a firm. 
Innovative firms are firms that engage in any kind of innovation activities in the 
observed year, i.e. that allocate funds to innovation projects, regardless of 
whether the projects have been completed. The definitions correspond to those 
of Eurostat and the OECD, which are established in the Oslo Manual. 

Figure 1.  Share of innovators 2000-2010, by main sector  
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Note that values for each year refer to the preceding three-year period (i.e. `00 refers to 1998-2000, 
etc.). 

When looking at the sector groups, we only find notable deviations from the 
general pattern for this period in the knowledge-intensive services and in the man-
ufacturing sectors. The knowledge-intensive services display an increase in the 
share of innovators from 47 per cent to 51 per cent from 2006 to 2007. In the 
R&D-intensive as well as in the other manufacturing sectors the share of innova-
tors slightly increased from 2009 to 2010. This observation indicates that manu-
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facturing firms tend to shift the introduction of innovations– in particular the in-
troduction of newly developed products – to a period of economic upswing. 

3.2 Product and Process Innovations 

Innovation activities can be intended to introduce either products that are new to 
the firm or new processes for production, service provision or distribution. Many 
of the innovators – in the manufacturing industries more than in services – imple-
mented both product and process innovations (Figure 2). 

Across all sector groups there are frequent changes in the composition of inno-
vators, i.e. whether firms introduce merely product or process innovations or both. 
These changes are very pronounced in R&D-intensive manufacturing. Here, it is 
notable that the share of innovators who introduce a mere process innovation gen-
erally does not exceed 10 per cent but in 2008 and 2009 the numbers increase to 
about 12 per cent and 11 per cent respectively, followed by a sharp drop to 5 per 
cent in 2010. Such a drop in the share of mere process innovators – even though 
not as sharp – is also observable in 2002. Note that in both years 2002 and 2010, 
the share of mere product innovating firms increased considerably compared to 
the previous year, which is why the overall innovator rate does not decline. In 
2002 about 42 per cent of the firms introduced only product innovations in the 
preceding three years compared to 35 per cent in 2001. In 2010 about 38 per cent 
of the firms indicate being mere product innovators compared to 32 per cent in 
2009. Many firms introduce both product and process innovations. This is espe-
cially apparent in the year 2000 and the period from 2005-2008 when these firms 
account for the largest share of innovators. 

Compared to R&D-intensive manufacturers, other manufacturing sectors exhib-
it a generally higher share of innovators introducing merely process innovations. 
Their share is typically larger than 10 per cent with the exceptions of 2002, 2006 
and 2010 however, in which it is about 9 per cent. But unlike the R&D-intensive 
manufacturing industries, the drop in the share of mere process innovators is not 
compensated by an increase in the share of product innovators. That implies a de-
cline in the overall innovator rate compared to the previous year. 2010 is an ex-
ception, as the share of mere product innovators increases to 21 per cent from 14 
per cent in 2009. In addition the overall innovator rate also rises. The highest pro-
portion of innovators in this sector group is usually represented by firms which in-
troduce both process and product innovations in the previous three-year period. 
Their share accounts for about 17 to 22 per cent of all firms with the exceptions of 
the years 2007 (16 per cent) and 2010 (14 per cent), in which they are exceeded by 
the share of mere product innovators. Also, in 2001 the share of mere product in-
novators (25 per cent) exceeds the share of combined innovators (18 per cent).   
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Figure 2.  Share of product and process innovators 2000-2010, by main sector  
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Note that values for each year refer to the preceding three-year period (i.e. `00 refers to 1998-2000, 
etc.). 

Considering service firms, the composition of innovators is more volatile. This 
is due to larger fluctuations in the combined share of mere product innovators and 
innovators which introduced both a new product and a new process within the 
previous three years. In the knowledge-intensive services there is a relatively sta-
ble share of mere process innovators, fluctuating from 13 per cent to 17 per cent. 
As in the manufacturing sector groups, the years 2002 (6 per cent), 2006 (11 per 
cent) and 2010 (10 per cent) exhibit significantly lower values, however. In these 
periods we also observe a decline in the overall innovator rate. Although the share 
of firms introducing both product and process innovations in the previous three-
year period increases considerably in 2002 and 2010 and the proportion of mere 
product innovators remains nearly constant compared to the previous year, the 
strong decline in the share of mere process innovators is not compensated. Innova-
tors which introduce both new products and new processes typically account for 
the largest share of the innovators in knowledge-intensive services, i.e. their share 
fluctuates between about 14 and 25 per cent. Exceptions can be found in the years 
2001, 2004, 2009 and 2010, in which the majority of the innovators are mere 
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product innovators (2001: 24 per cent, 2004: 24 per cent, 2009: 19 per cent, and 
2010: 20 per cent). 

The other service sectors display the lowest overall share of innovators of all 
sector groups considered, fluctuating around 30 per cent since 2005. The innova-
tor composition follows the pattern shown by knowledge-intensive services, i.e. a 
relatively stable share of mere process innovators (about 10 per cent) with excep-
tionally low values in 2002 (6 per cent), 2006 (5 per cent) and 2010 (7 per cent) 
combined with more volatile shares of firms introducing merely new products or 
both new products and processes. The largest proportions of mere product innova-
tors are observed in the three-year period from 2000 to 2002 with values of 16 per 
cent, 21 per cent and 15 per cent. In the years afterwards, the share falls signifi-
cantly from around 13 per cent in 2006, to 10 per cent in the period from 2007 to 
2009 and 12 per cent in 2010. The share of combined product and process innova-
tors develops similarly. High values in the beginning of the decade (19 per cent in 
2000, 15 per cent in 2002) are followed by lower values towards the end of the 
decade. The period from 2006 on is highly unsteady. In 2006 the share of com-
bined product and process innovators is 14 per cent, drops to 10 per cent in 2007, 
increases to 13 per cent in 2008, falls to 8 per cent in 2009 and slightly rises to per 
cent in 2010. 

Throughout the decade the indicators show that across all sector groups the 
proportion of mere product innovators on average largely equals the proportion of 
product and process innovators. Hence, the magnitude of the combined proportion 
is differing from about two thirds of the firms in R&D-intensive manufacturing 
and nearly 40 per cent in other manufacturing and knowledge-intensive services to 
a quarter in the other services. The minority of firms concentrates on the introduc-
tion of mere process innovations. In R&D-intensive manufacturing share averages 
8 per cent, while it is higher in the other sectors, being 12 per cent in the other 
manufacturing, 13 per cent in the knowledge-intensive services and 10 per cent in 
the other services. 

Regardless of their sector affiliation, one can observe that firms reacted differ-
ently to the periods of economic downturn in 2002/2003 and 2008/2009. The dif-
ferent reaction may be due to the fact that the recent crisis hit almost everywhere 
in the world at the same time, while this was not the case for the crisis in the be-
ginning of the decade. 

In 2002 and 2003 the real growth of the GDP was positive for the EU25, the 
US and Japan, while it was about zero and negative respectively for Germany. The 
decreasing national demand could hence be compensated with international de-
mand. Nevertheless, the overall share of innovators fell in 2002 in all sector 
groups with the exception of the R&D-intensive industries, mostly due to a drop in 
the share of mere process innovators. The combined share of mere product inno-
vators and innovators which introduced product as well as process innovations in-
creased (R&D-intensive manufacturing, knowledge-intensive services) or re-
mained largely constant (other manufacturing, other services). In 2003 the overall 
innovator rate increased again with the exception of the other services. This in-
crease was again largely due to a strong increase in the share of mere process in-
novators. Therefore, during the downturn in 2002/2003 German firms chose to de-
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lay introducing innovations and if they decided to introduce then it was rather a 
product than a process innovation. 

In the recent economic downturn, the real GDP growth was negative in 2008 
for the US and Japan while it was almost zero for the EU25, but still positive (+1.1 
per cent) for Germany. In 2009, all of these nations recorded a negative real GDP 
growth. The share of mere process innovators increased in 2008 for most sector 
groups during which the overall innovator rates increased as well. In 2009 the 
share of mere process innovators increased again in the service sectors, while it 
fell slightly for manufacturers. The overall innovator rate also decreased.  In the 
service sectors this was due to a drop in the proportion of firms, which introduced 
both product and process innovations. The innovator rate also dropped in the 
R&D-intensive manufacturing sector while it remains constant for the other manu-
facturing industries. Here the share of mere product innovators dropped signifi-
cantly. Thus in the recent crisis, German firms did not delay the introduction of 
innovations and focussed on the introduction of process innovations to stay com-
petitive. 

3.3 Type of Product Innovations 

The German innovation survey 2009 includes an additional question on the type of 
product innovation, i.e. whether the new product is a good or a service (Figure 3). 
The product innovators from the manufacturing sectors introduce considerably 
more new goods than services while the reverse is true for the service sectors. In 
the R&D-intensive manufacturing sector group 91 per cent of the product innova-
tors introduce a new good while 24 per cent of the innovators indicate they have 
introduced a new service. Other manufacturers record a share of product innova-
tors introducing a new good of 83 per cent while 32 per cent introduce a new ser-
vice. 

A similar but inverse pattern is observed for the service sectors. In the 
knowledge-intensive service sectors there are 82 per cent of the innovators intro-
ducing a new service compared to 44 per cent who have introduced a new good. In 
the other services that share is 51 per cent, i.e. more than half of the product inno-
vators indicate the  introduction of a new good while 60 per cent of the innovating 
firms introduce a new service. 

The result of the other service sectors is mainly driven by the wholesale sector 
where the share of product innovators that introduced a new good is as high as in 
R&D-intensive manufacturing with 91 per cent. A typical example for a product 
innovation in that sector is the preparation of bundles including different sorts of a 
certain raw material, e.g. coal, which match customer needs better than bundles 
consisting of a single sort. Therefore this finding highlights that in service sectors, 
product innovations are often linked to tangible products. 
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Figure 3.  Product innovators by type of product innovation 2006-2008, by main 
sector 
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3.4 Type of Process Innovations 

Besides the question on the nature of the product innovation, the German innova-
tion survey 2009 also includes a question on the type of process innovation. Here 
firms were asked to specify whether a newly introduced process in the years 2006 
to 2008 improved methods of production, of logistics or distribution or supporting 
activities, e.g. maintenance, accounting or IT support. We observe that for both 
the R&D-intensive as well as the other manufacturing sectors there is a similar 
pattern in the types of process innovations (Figure 4). The vast majority of innova-
tive manufacturing firms undertake process innovations in order to improve pro-
duction processes (84 per cent of the process innovators in R&D-intensive manu-
facturing and 80 per cent in other manufacturing) while a significantly lower share 
of process innovators introduce improved supporting activities (51 per cent of the 
process innovators in R&D-intensive manufacturing compared to 43 per cent in 
other manufacturing). About a third of the process innovators in both manufactur-
ing sector groups indicate the improvement of their logistics and distribution 
methods (34 per cent in R&D-intensive and 33 per cent in other manufacturing). 

In contrast to the manufacturing sectors, there are clear differences in the types 
of process innovations undertaken by knowledge-intensive service firms and other 
service firms. Although the different types of process innovations are almost 
equally important for process innovators in other service firms, the process inno-
vators in knowledge-intensive services concentrate on improving supportive activ-
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ities (70 per cent) and production methods (60 per cent). 21 per cent of the process 
innovators in this sector improve logistics and distribution methods. 

Figure 4.  Process innovators by type of process innovation 2006-2008, by main sec-
tor
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3.5 Type of Innovation Activity 

In the year 2009 the German Innovation survey included a question on the differ-
ent kinds of innovation activities the firms may engage in during the time period 
from 2006 to 2008. The various activities to develop and introduce new products 
and processes can be grouped as follows: 
� Research and development (R&D) is generally carried out at the start of an in-

novation project. R&D comprises systematic creative work to expand existing 
knowledge as well as the utilization of the attained knowledge for the develop-
ment of new products and processes. R&D activities can be carried out in-
house or externally (contract R&D). R&D expenditure can include outlay for 
personnel and material but also investments into buildings, machinery, equip-
ment and software if necessary for conducting R&D. 

� The acquisition and implementation of machinery, equipment, tangible assets 
and software in order to realise innovation projects can occur for both process 
and product innovations and generally constitutes the major part of investments 
related to innovation projects. While investments for product innovations may 
include the installation of production facilities for new products or equipment 
for providing new services, process innovation investments entail the imple-
mentation of new production methods, new logistic methods or IT support. 
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� The acquisition of external knowledge, for instance patents, unpatented inven-
tions, trademarks and other intellectual property rights, is an investment in in-
tangible assets. Mostly, these investments enable the integration of externally 
developed technologies into own innovation projects. 

� Internal or external training for personnel covers training and qualification ac-
tivities which are specific for the development or the introduction of new or 
improved products and processes. This can include e.g. training for new pro-
duction technologies or training of sales staff with regard to new product char-
acteristics. 

� Activities for market introduction comprise internal or external activities aim-
ing at the positioning of new or improved products in a market. Such activities 
may include market research, advertisement for the launch of new products and 
road shows for customers or retailer. These activities are often connected to 
new products but they may relate to process innovations as well, for instance if 
an enhanced product quality requires additional marketing activities. 

� Other activities comprise all actions that are carried out in order to implement 
new or improved products and processes but cannot be grouped into one of the 
above mentioned categories. That includes e.g. design, feasibility studies, test-
ing, routine software development, tooling up or industrial engineering. 

We observe a considerable amount of heterogeneity between the four main sector 
groups regarding the different innovation activities (Figure 5). The most frequent 
type of innovation activity across all sector groups is the category of the other in-
novation activities. That includes very different activities such as the conduction 
of feasibility studies, testing, routine software development, tooling up or industri-
al engineering. This is an indication that enterprises are engaged in a variety of in-
novation activities which are not classified under one of the other categories but at 
the same time are important and necessary in order to introduce new products or 
processes. The high share of small enterprises applying this kind of innovation ac-
tivity hints that most of these activities do not require a lot of financial resources, 
are easy to implement and have an immediate impact (Figure 6). Having said this, 
other innovation activities are also important for larger firms since they very often 
have a higher number of ongoing innovation projects on average which are sup-
ported by innovation activities falling into this category. Thus, it does not come as 
a surprise that this category is the most frequent choice across all sector groups 
and all firm sizes. 

Among the R&D-intensive manufacturers a large share of firms is engaged in 
internal R&D (72 per cent) which is the most frequent type of innovation activity 
in this sector grouping. More than half of the innovating firms in this sector also 
engage in the acquisition of machinery, equipment or software for innovation pro-
jects (68 per cent) and in other activities such as design and preparatory work (66 
per cent). In general, this sector is characterised by a high participation rate of 
firms in the different kinds of innovation activities. When compared to the other 
sectors, the R&D-intensive manufacturers provide the highest share of innovating 
firms in each innovation activity category, except training for innovative activities 
and the acquisition of external knowledge. For these two activities, firms from 
knowledge-intensive services report a higher share. 
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Figure 5. Type of innovation activities 2006-2008, by main sector  

0 10 20 30 40 50 60 70 80 90 100

Share in innovative enterprises, %

R&D-intensive
manufacturing

Other
manufacturing

Know ledge-
intensive
services

Other services

In-house 
R&D

External R&D

Machinery/
softw are

External 
know ledge

Training

Marketing

Other

 

One reason for the high shares of R&D-intensive manufacturing may be found 
in the higher number of innovation projects per firm in this sector, making it more 
likely that a firm reports different activities (see chapter 3). In addition, innovation 
projects often have to meet high technological demands and are thus more radical, 
i.e. a newly developed process or product is a novelty to the market. However, it is 
surprising that innovators engage relatively little in training for innovation activi-
ties. One reason may be the relatively high level of education among the staff. 
Another reason is that in service industries the product depends more on the per-
sonnel than in manufacturing industries. In fact services often involve both con-
sumer and supplier. Hence it is crucial for firms introducing new or significantly 
improved services to properly educate and train their employees who eventually 
provide the service to customers. The difference in training engagement between 
R&D-intensive manufacturers and knowledge-intensive service firms may also be 
explained with a more frequent on-the-job-adaption of the employee’s skills to the 
demands of innovation projects. 

The most frequent innovation activity of other manufacturers after the “other” 
category is the acquisition of machinery, equipment and software with 51 per cent 
of the innovating firms engaging in this activity. This is due to the high im-
portance of process innovations in this sector group in combination with the appli-
cation of relatively capital intensive production methods. Therefore both product 
and process innovations often require an adaption of the production processes and 
thus the acquisition of new machinery or equipment. The use of external partners 
– may it be to contract external R&D or to acquire knowledge – is not very pro-
nounced in this sector with shares of 12 per cent for the engagement in external 
R&D and 16 per cent for the engagement in the acquisition of external knowledge. 
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For the latter activity, the share of innovators engaged in this activity is the lowest 
across all sectors. This indicates that other manufacturers generally prefer to con-
duct their innovation projects independently from other partners. 

In knowledge-intensive services, the most widespread innovation activities are 
training measures for innovation projects which are conducted by more than two 
thirds of the innovating firms (67 per cent). 51 per cent of the knowledge-intensive 
service innovators engage in the acquisition of machinery, equipment and soft-
ware. The share of firms applying training for innovation projects in this sector 
group is the highest across all sector groups. This highlights the decisive role of 
human capital in this sector group as the personnel is very often directly involved 
in the provision of a service. 

Figure 6.  Type of innovation activities 2006-2008, by size class 
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In contrast to the high significance in the knowledge-intensive services sectors, 
training measures for innovation projects do not seem to have a high importance 
in other service firms. Merely 38 per cent of the innovating firms in this sector are 
engaged in this activity, the lowest share across all sector groups. A general pat-
tern emerges across the different kinds of innovation activities, with innovators in 
this sector recording the lowest shares across all sector groups. The acquisition of 
machinery, equipment and software with 51 per cent of the innovators engaged in 
this activity is relatively important. This can be explained by the fact that both 
process as well as product innovations in this sector group are often linked to pro-
cess technologies, e.g. ICT or transportation and logistics systems. Of course, such 
systems need to be developed and adjusted to meet the individual demands of the 
innovating firm. Hence it is not surprising that the acquisition of external 
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knowledge plays a more pronounced role than in the other sector groups because 
the introduction or the change of ICT or logistics systems often needs a certain 
amount of customization. 

Considering the size of the enterprises we observe a strictly increasing relation-
ship between the size of firms and the share of firms applying the respective activ-
ity (Figure 6). That is, the larger the innovating firm the more likely it is that the 
respective innovation activity is applied. This observation is straight forward since 
larger enterprises have a bigger portfolio of innovation projects which makes it 
more likely that more different kinds of activities are involved. In contrast small 
firms have few resources at their disposal which forces them to focus on particular 
activities. 

3.6 Research and Development Activities 

The engagement in R&D is usually carried out at the beginning of an innovation 
project and is often a precondition to innovate (see also box “R&D activities). 
With the exception of the other service sector, the share of firms researching and 
developing on a continuous base is growing steadily throughout the last 5 years 
(Figure 7). This development results in 2010 in the highest share of firms carrying 
out permanent R&D with about 34,000 active enterprises. That refers to about 
12.6 per cent of the enterprise population. 

With 44 per cent in 2010, we constantly observe the highest share of firms 
across the sector groups continuously doing R&D as to be active in R&D-
intensive manufacturing. The share of other manufacturers which continuously 
engages in R&D is considerably lower with 12 per cent in 2010. The service sec-
tors exhibit a similar pattern. Here the share of firms permanently doing R&D is 
17 per cent in knowledge-intensive services in 2010, while in the other service 
sectors the share is quite stable at around 2 per cent since 2006. 

R&D activities 
Research and development (R&D) comprises creative work undertaken on a 
systematic basis in order to increase the stock of knowledge, and the use of this 
stock of knowledge to devise new applications, such as new or markedly im-
proved products and services or processes and methods (including software de-
velopment). This definition corresponds to that which is presented in the Oslo 
Manual and thereby also complies with the OECD's Frascati Manual on survey-
ing research and experimental development. Continuous R&D refers to internal 
R&D activities which are carried out permanently. That is, the enterprise main-
tains an organisational unit or employs personnel, which is explicitly dedicated 
to R&D. In contrast enterprises with occasional R&D engage in non-permanent 
R&D activities. 

Note that the share of firms continuously carrying out R&D activities is in-
creasing with firm size (see also section 1.3). Most of the large enterprises are en-
gaged in R&D on a permanent base. Hence the share of employees who work for 
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enterprises researching continuously is relatively high, being 44 per cent in 2010. 
In the same year the share of employees working for continuously researching and 
developing firms in R&D-intensive manufacturing is about 83 per cent while it is 
19 per cent for other service sector firms. 

Figure 7.  Firms with continuous in-house R&D activities 2000-2010, by main sec-
tor
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Note that values for each year refer to the preceding three-year period (i.e. `00 refers to 1998-2000, 
etc.) 

In addition to the continuously researching firms, there is a considerable 
amount of enterprises which carries out R&D on an occasional basis (Figure 8). In 
2010, their overall share is 10 per cent, nearly the average share of firms from 
2006 to 2010 occasionally performing R&D. In R&D-intensive manufacturing 
about 17 per cent of the firms in 2010 conducted R&D occasionally, while in the 
same year the share of firms doing R&D on occasion is 12 per cent in the other 
manufacturing sector, 10 per cent in the knowledge-intensive services and 6 per 
cent in the other services. 

Apart from the R&D-intensive manufacturers and the other services, the sector 
groups display an overall share of firms conducting R&D fluctuating between 20 
and 40 per cent. In the other manufacturing as well as in the other services, the 
share of occasional R&D performers is frequently exceeding those of the continu-
ous R&D performers. Such differences in R&D participation are a good indication 
about how important R&D is as a dimension of competition. To highlight this fur-
ther, note that in 2010, in the manufacturing of chemicals and pharmaceuticals al-
most 75 per cent of the firms conducted R&D with 62 per cent doing it continu-
ously. In the manufacturing of electronics around two thirds of the firms 
conducted R&D with 48 per cent doing it permanently. A high participation in 
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R&D activities is also observable in the manufacturing of machinery, in IT and 
telecommunication services and in the manufacturing of vehicles. In contrast, in 
the transportation and postal services as well as the producer services and whole-
sale sector the R&D participation of the firms is below 10 per cent in 2010. 

Figure 8.  Continuous and occasional in-house R&D activity 2000-2010, by main 
sector 
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Note that values for each year refer to the preceding three-year period (i.e. `00 refers to 1998-2000, 
etc.) 

Note that different from the innovation output indicators of product and / or 
process innovators, the share of R&D performers remains largely constant even in 
times of economic downturn. This is due to the fact that there are high entry costs 
attached to R&D and in particular to the technical equipment. Additionally, R&D 
costs are fixed to a large extent, with salaries and material costs being its major 
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components. As the returns of an R&D project are generated in the future, the 
firms have to make sure that R&D costs are financed in advance and bearable re-
gardless of the economic situation. Eventually the project may result in a competi-
tive advantage because of lower costs or a new or significantly improved product 
if completed successfully. Hence the majority of firms performing R&D continue 
to do so, even in case of economic downturns. 

 



 

4 Expenditure for Innovation  

Innovation expenditure includes all expenses of both in-house and externally pur-
chased activities that aim at the development and introduction of innovations, re-
gardless whether these innovations have been introduced yet. They also include 
expenses for innovation activities that were stopped before completion (see OECD 
and Eurostat, 2005: 19). In the practice of innovation surveys, expenditure data are 
surveyed for product and process innovation only, with no attempt so far being 
made to obtain information on expenditure for organisational or marketing innova-
tions in the context of the CIS or similar surveys outside Europe. The MIP follows 
this approach and collects data on expenditure for product and process innovation 
activities only.  

Expenditure for innovation comprises current and capital expenditure. Current 
expenditures cover labour costs and other current costs, including externally pur-
chased goods and services. Capital expenditures for innovations are composed of 
gross expenditures on machinery, instruments and equipment, land and buildings, 
computer software and other intangible assets that can be capitalised (e.g. patents, 
trademarks). Innovation expenditures can relate to the following activities to de-
velop and introduce product or process innovation (see also chapter 2): 
� In-house R&D; 
� Purchased R&D services (external R&D); 
� Acquisition of machinery, equipment, software, building and land; 
� Acquisition of intellectual property and other external knowledge such as the 

purchase or licensing of patents, trademarks or other IP rights; 
� Training; 
� Marketing and market research; 
� Engineering, design, preparatory, conceptual and other activities. 

Innovation expenditures are an important indicator to determine the amount of 
resources that firms provide for carrying out innovation activities. Along with out-
put measures on innovation (see Chapter 4), they can be used to calculate returns 
on innovation (see Peters, 2008). However, information on innovation expendi-
tures is normally not contained as separate items in a firm’s financial accounts. 
Firms may thus face difficulties in providing an accurate estimate of their total in-
novation expenditure. The CIS has responded to this situation by confining the 
question on innovation expenditure on just four items from CIS 4 on: in-house 
R&D, acquisition of external R&D, acquisition of machinery, equipment and 
software, and acquisition of external knowledge, particularly of intellectual prop-
erty.  
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The MIP deviates from this practice by continuing to collect data on total inno-
vation expenditure. The total is broken down by two dimensions: (a) the type of 
expenditure, i.e. current and capital expenditure; (b) the content of expenditure, 
i.e. R&D (both in-house and externally acquired) and non-R&D expenditure. In 
addition, firms are asked to estimate the likely amount of innovation expenditure 
for the year during which the survey is conducted (i.e. one year after the reference 
year of the survey) and the following year. All innovation expenditure data are 
collected annually, which allows for analysing their development over time. 

In addition to expenditure data, the MIP started to collect information on the 
number of innovation projects upon which these expenditures are allocated. In 
2009 and 2011, the questionnaire contained a question on the number of newly 
started, completed, or stopped innovation projects during the previous three year 
period as well as on the number of ongoing projects at the end of this period. 
Based on this information, the average size of innovation projects, the relation of 
completed to abandoned projects, and a rough estimate of the average duration of 
innovation projects can be calculated. 

4.1 Innovation Expenditure 2000-2010 

In 2010, enterprises in Germany spent €121.3 billion on innovation. Innovation 
expenditure increased steadily over the past decade except for 2009. In this year, 
as a consequence of the sharp crisis experienced by the German economy, innova-
tion expenditure felt by 11 per cent compared to 2008, when spending for product 
and process innovation reached €125.9 billion. The largest contribution to the 
economy’s total innovation expenditure is made by R&D-intensive manufactur-
ing, including the manufacture of vehicles, machinery, electrical equipment, elec-
tronics, instruments, pharmaceuticals, and chemicals. In 2010, this sector spent 
59.3 per cent of total innovation expenditure. Knowledge-intensive services - 
computer programming, telecommunication and information services, architectur-
al and engineering activities, R&D services, financial intermediation, legal and 
accounting activities, consulting, advertising, publishing, and film and broadcast-
ing - account for 18.0 per cent, other manufacturing (including mining, energy and 
water supply, and sewage and recycling) for 14.6 per cent, and other services 
(wholesale, transport and storage, postal and courier services, cleaning, private se-
curity, employment services, and other business-oriented services) for 8.1 per 
cent. Over the past ten years, the sector distribution of innovation expenditure did 
not change significantly. 

The significant growth of innovation expenditure from 2000 to 2010 by 47 per 
cent - which equals an average annual rate of 3.8 per cent - partly reflects increas-
es in input costs. About two thirds of total innovation expenditure is current costs 
(see section 4.2), and these mainly comprise personnel expenses for in-house staff 
and purchased services, which again mainly consist of personnel expenses. Sala-
ries of employees in Germany grew by an annual rate of 2.1 per cent in manufac-
turing and 2.4 per cent in services over the past decade. One third of innovation 



52      Expenditure for Innovation  

expenditure is capital expenditure, mostly for machinery and equipment. Prices for 
capital goods remained almost stable from 2000 to 2010 with an annual rate of 
growth of just 0.2 per cent. Using the two price developments to deflate innova-
tion expenditure, the constant rate of growth was 2.1 per cent for 2000 to 2010. In 
constant Euros, innovation expenditure in 2010 was 27 per cent above the level of 
the year 2000. 

Figure 9.  Innovation expenditure 2000-2010, by main sector 
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Note: 2006 break in series.  

Another source for increasing innovation expenditure over time may be the in-
creasing use of external knowledge, technology and services and potential double 
counting of expenditure for innovation activities that are purchased from others. 
Since innovation expenditure includes both in-house and purchased activities, ex-
penditure for purchased services may be counted as innovation expenditure not 
only by the purchasing enterprise, but also by the enterprise producing the pur-
chased activity. For example, when a firm introduces a product innovation and 
purchases services for market research and launch advertising, these services may 
be an innovation from the viewpoint of the service provider, if they were newly 
developed or significantly improved compared to the existing range of services. A 
similar case can be made for training related to product and process innovation by 
external service providers, or for purchased R&D, engineering and design activi-
ties. In case of acquisition of machinery, equipment, software or other external 
knowledge, the purchased items may also result from innovation activities at the 
side of suppliers. 
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Figure 10.  Innovation expenditure 2000-2010 at current and constant prices 
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Note: 2006 break in series.  

Innovation expenditure was equal to 2.6 per cent of the enterprises’ total sales 
in 2010, the same as in 2000. This ‘innovation intensity’ of the German enterprise 
sector grew to 2.9 per cent in 2003 and gradually felt back to 2.6 per cent in 2008. 
R&D-intensive manufacturing reports the highest innovation intensity (7.4 per 
cent) and shows a clear upward trend since this indicator was only 5.6 per cent in 
2000. Innovation intensity in knowledge-intensive services is significantly lower 
(1.7 per cent in 2010), which is mainly driven by financial intermediation services. 
In this industry, though allocating significant resources to product and process in-
novation (€5.4 billion in 2010), innovation intensity is very low (0.6 per cent in 
2010) due to extremely high sales figures which are measured by gross interest in-
come and gross premiums written. Innovation intensity in knowledge-intensive 
services remained rather stable over the past decade, with a peak in 2005/06 when 
the indicator reached 1.9 per cent. In other services, innovation intensity is low. In 
2010, only 0.8 per cent of total sector sales are spent for innovation, a figure 
which did not change significantly in recent years. Other manufacturing allocated 
1.4 per cent of its sales in funding innovation activities, which is the lowest figure 
in the past ten years. In 2001, innovation intensity was 2.2 per cent in this sector. 
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Figure 11.  Innovation intensity 2000-2010, by main sector 
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Note: 2006 break in series. 

4.2 Innovation Expenditure by Type of Activity 

The single largest expenditure category of innovation costs is in-house R&D. In 
2008, 40 per cent of the enterprises’ total innovation budget was related to in-
house R&D. A further 8 per cent was spent for purchasing R&D services from 
other enterprises and institutions. Acquisition of machinery, equipment, software, 
building and land accounted for 30 per cent of total innovation expenditure. Just 3 
per cent were spent for the acquisition of external knowledge such as patents. For 
other innovation activities including marketing, training, design and engineering 
19 per cent of total innovation budgets were allocated.  

The share of in-house and externally purchased R&D is particularly high in 
R&D-intensive manufacturing and close to the average share in knowledge-
intensive services. Other manufacturing industries devote less than 30 per cent of 
their innovation budget for R&D, while R&D is of very little significance for in-
novation expenditure in other services. In the latter sector, two thirds of total ex-
penditure is for the acquisition of machinery, equipment, software, land and build-
ing. This high share is strongly driven by the transport and wholesale industries. 
The other manufacturing industries also spend the largest fraction of their innova-
tion expenditure - 47 per cent in 2008 - for the acquisition of machinery, equip-
ment and software. Innovation expenditure other than R&D and the acquisition of 
capital goods is particularly important in knowledge-intensive services. In 2008, 
this sector spent 29 per cent of total innovation expenditure for this category. 
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Figure 12.  Innovation expenditure 2008 by type of activity, by main sector 
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* Acquisition of machinery, equipment, software for R&D is counted under in-house R&D. 

The MIP records a breakdown of innovation expenditure by the categories shown 
in Figure 12 only every fourth year, with most recent data collected for 2008. On 
an annual base, MIP obtains data on total R&D expenditure (in-house plus pur-
chased R&D) and total capital expenditure for innovation (machinery, equipment, 
software, land, building, IP; including capital expenditure for R&D). Over the past 
decade, some trends in the significance of different types of innovation expendi-
ture emerge. In knowledge-intensive services, the share of R&D in total innova-
tion expenditure tends to increase over time, though variations between individual 
years are substantial. From 2000 to 2003, between 34 and 39 per cent of the total 
innovation budget in this sector was used for in-house and purchased R&D, while 
this share increased to 43 to 46 per cent for the three most recent years. Other 
manufacturing rather shows a cyclical development, and R&D-intensive manufac-
turing reports a rather stable share between 60 and 63 per cent, with peaks in 
2001/02 and 2009 at around 65 per cent. Other services spend less than 10 per cent 
of total innovation expenditure on R&D in most years, with an exception being the 
early 2000s. At this time, new opportunities of internet-based services tend to spur 
R&D activities in these industries, often related to the development of new soft-
ware applications. 
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Figure 13.  Share of R&D in total innovation expenditure 2000-2010, by main sector 
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Note: 2006 break in series.  

Capital expenditure represented nearly a third of total innovation spending in 
2010. Compared to 2000, when 41 per cent of total innovation expenditure was 
used to purchase tangible or intangible capital goods, a downward trend becomes 
evident. This trend is most pronounced in R&D-intensive industries, with a de-
cline in the share of capital expenditure from 35 per cent in 2000 to 23 per cent in 
2010. Other manufacturing also reports a falling share, from 54 per cent in 2000 to 
46 per cent in 2010. In both sectors, this trend is interjected by years with increas-
ing significance of capital expenditure in innovation budgets, particularly in years 
of economic recovery such as 2004/05 and 2007/08. In knowledge-intensive ser-
vices, the share of capital expenditures was also lower in 2010 (34 per cent) than 
in 2000 (40 per cent). In this sector, the share tends to go down in times of reces-
sions (2002/03, 2009), while in periods with significant economic growth, enter-
prises in this sector tend to spend an increasing share of their innovation budget on 
acquiring capital goods. The other services show a different development for this 
indicator. Over the past year, capital expenditure clearly gained in importance in 
total innovation spending. Its share grew from 51 per cent in 2000 to 71 per cent 
in 2010. 
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Figure 14.  Share of capital expenditure in total innovation expenditure 2000-2010, 
by main sector 
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Note: 2006 break in series. 

Capital expenditure for product and process innovation represents about a quar-
ter of total capital expenditure of the sectors of the German enterprise sector that 
are covered by the Innovation Survey.6 In R&D-intensive manufacturing, about a 
half of total capital expenditure is used to develop and implement new products 
and processes, while this share is around 20 per cent in other manufacturing and 
knowledge-intensive services (except for a higher share in the latter sector from 
                                                           
6  To calculate the share of innovation-related capital expenditure in total capital expendi-

ture, weighted data from the MIP are related to capital expenditure for fixed assets (ma-
chinery, equipment, building, land) and other assets (software, some IPRs) from the na-
tional accounts statistics of the Federal Statistical Office. Since for NACE rev. 1.1, 
industry breakdown of national accounts is less detailed for service sectors than the in-
dustry breakdown used in the MIP, the sector aggregates for knowledge-intensive and 
other services have to be slightly re-defined. The share of innovation-related capital ex-
penditure in total capital expenditure is somewhat underestimated since MIP data do 
not include enterprises with less than 5 employees, while these enterprises are included 
in national accounts data. Underestimation is likely to be negligible for manufacturing 
sectors while it might be more significant for service sectors. On the other hand, MIP 
data includes innovation-related capital expenditure on all types of IPRs while national 
accounts statistics only captures copyright expenditure for audiovisual media which re-
sults in an overestimation of the share of innovation-related capital expenditure in total 
capital expenditure (see chapter 13 for more details). 
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2003 to 2005) and between 10 and 15 per cent in other services. The higher share 
in R&D-intensive manufacturing reflects the fact that this sector is generally more 
innovation oriented. Investment in capital goods to replace outdated assets or to 
expand production is more often linked to innovative efforts. The relatively low 
share representing knowledge-intensive services may be explained by the fact that 
many innovation projects are rather based on investing in creativity and skills of 
employees or in organisational capital rather than in fixed assets. Moreover, the 
majority of capital goods used in this sector are related to IT, which tends to be 
more flexible for the adaption to new uses and the production of new services 
compared to fixed assets in manufacturing. Consequently, innovations in 
knowledge-intensive services demand specific investment in new hardware to a 
lesser extent. 

Figure 15.  Approximate share of innovation-related capital expenditure in total 
capital expenditure 2000-2010, by main sector 
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Note: 2006 break in series.  
* For 2000-2006, knowledge-intensive services include other business-related services (NACE rev. 1.1 
groups 74.5 to 74.8) and exclude film and broadcasting while other services exclude other business-
related services and sewage (NACE rev. 1.1 division 90). 

There is a slight upward trend for this indicator from 2000 to the mid-decade, 
increasing from 21 per cent in 2001 to 29 per cent in 2005. This trend is most 
prominent for knowledge-intensive services and was strongly driven by higher in-
novation-related capital expenditure in computer services and telecommunica-
tions. R&D-intensive manufacturing increased its share of innovation-related capi-
tal expenditure in the early 2000s while the indicator value remained more or less 
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constant afterwards. Other manufacturing does not show a clear trend. In other 
services, the share of innovation-related capital expenditure increased in the early 
2000s and is still significantly higher in 2010 (15 per cent) than in 2000 (10 per 
cent).  

Figure 16.  Share of other innovation expenditure 2000-2010, by main sector 
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Note: 2006 break in series.  

Based on data on total innovation expenditure, R&D expenditure and capital 
expenditure for innovation, one can estimate the amount of spending for other in-
novation activities if one considers the overlap between R&D and capital expendi-
ture, i.e. the amount of capital expenditure devoted to R&D activities. This 
amount is reported both in R&D and capital expenditure data. While the MIP does 
not collect data on the amount of capital expenditure for R&D purposes, the R&D 
survey does. This survey is conducted by the Stifterverband für die Deutsche Wis-
senschaft and collects such data every second year (see Kladroba and Hellmich, 
2011, for the most recent survey results). Using the share of capital expenditure in 
total R&D expenditure by industry from this survey and interpolating data for 
years for which no such data have been obtained, one can determine the share of 
other innovation expenditure in total innovation expenditure. This share increased 
during the past decade in the German enterprise sector, from 15 per cent in 2000 
to 20 per cent in 2010. This trend is clearly driven by R&D-intensive manufactur-
ing. This sector spent 18 per cent of its total innovation budget on other innovation 
activities, compared to only 7 per cent in 2000. For the other three main sectors, 
no trend for this indicator is evident. 
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4.3 Planned Innovation Expenditure 

Deviating from the standard CIS, the MIP also collects data on planned innovation 
expenditure. Following the question on total expenditure on innovation in the ref-
erence year of the survey, firms were asked to report whether their total innovation 
expenditure will increase, decrease or remain stable (+/- 1 per cent) in the current 
year of the survey (which is one year after the reference year) and the following 
year, including the option “do not know”. In addition, firms were asked to provide 
an estimate of the amount of innovation expenditure in these two years. Since the 
survey is sent to firms at the end of February of each survey year and most re-
sponses are received between March and June, the firm’s plans on innovation ex-
penditure are based on the information available to the firms in the second quarter 
(Q2) of the survey year. 

Since planned innovation expenditure cannot be derived from a firms account, 
this raises the issue of a firm’s ability to provide accurate information. When look-
ing at the share of item non-response on both questions (direction of change of in-
novation expenditure and amount of planned innovation expenditure), a high share 
of firms is able to provide information. In the past five MIP surveys, between 84 
and 89 per cent of all firms could provide information on whether their innovation 
expenditure will increase, decrease or remain unchanged in the year of the survey 
as compared to the reference year. For the year following the survey year, about 
80 per cent of firms could give this information. These shares include non-
innovative firms that plan to stay non-innovative, i.e. current and future innovation 
expenditures are zero.  

Table 4.  Item response on planned innovation expenditure in the MIP 2007-2011 
Year of 
survey (t) 

Share of firms that could state the 
direction of change of their total in-

novation expenditure (%) 

Share of firms that could provide data 
on the amount of total innovation  

expenditure (%) 
in t in t+1 in t-1 in t in t+1 

2007 85 81 90 81 73 
2008 84 80 91 80 76 
2009 88 81 88 79 75 
2010 89 81 90 82 75 
2011 84 79 84 76 72 
Note: Non-weighted figures. 

The share of firms that can provide data on the amount of planned innovation 
expenditure is somewhat lower. Depending on the year of survey, between 76 and 
82 per cent of firms give an estimate of the amount of money they will spend on 
innovation during the year in which the survey is conducted, and between 72 and 
76 per cent can provide this figure for the following year. One should bear in 
mind, however, that a noticeable share of firms is not able or willing to provide 
such data for the reference year. Item response rate for innovation expenditure in 
the previous year of the survey is between 84 and 91 per cent. Item non-response 
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shares on planned innovation expenditure were higher in the most recent (2011) 
survey, maybe reflecting a particularly uncertain market environment in that year. 

Whether the estimates on planned innovation data are accurate or not is diffi-
cult to determine. When looking at aggregated, weighted figures and comparing 
planned innovation expenditure for a certain year with the amount that was actual-
ly spent in this year, ones sees a rather good fit for planned figures that refer to the 
year of the survey (which were reported in Q2 of that year). In 2006 and 2007, ac-
tual innovation expenditure almost perfectly matched the planned figures while 
plans underestimated actual expenditure in 2008 and overestimated them in 2009 
by 3 per cent each. In 2011, planned data were 2 per cent below actual expendi-
ture. The deviation in recent years is most likely linked to the more uncertain mar-
ket environment, including the severe recession starting at the end of 2008, which 
was not foreseen by analysts or by decision makers in firms, and the rapid recov-
ery of the German economy in 2010 and 2011, which was a surprise, too. 

Figure 17.  Actual and planned innovation expenditure 2006-2012 
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Planned data for the year following the survey year tend to be much more con-
servative and underestimate the actual development in times of increasing and 
overestimate the actual figure in times of declining expenditure. In particular, 
plans for the following year seem to be unable to project marked changes in ex-
penditure behaviour but rather extrapolate plans for the current year. With this pat-
tern in mind, one may expect a strong increase in innovation expenditure of the 
German enterprise sector in 2011 and - given the rather favourable prospects for 
2012 - a further increase in 2012. 
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4.4 Innovation Projects 

Innovation activities in firms are typically organised as projects. An innovation 
project is a dedicated activity based on a plan that defines the objectives, the ap-
proach to achieve these objectives, and the resources and time needed. Innovation 
projects may refer to an entire product or process innovation, starting from gener-
ating the idea up to market introduction. However, some firms may split innova-
tions into several projects, each representing a certain stage in the development 
and implementation of an innovation. For instance, the research needed to solve a 
certain technical problem may be defined as a separate project which feeds into 
successive development and design activities. For this reason, there may be firms 
with completed innovation projects that did not introduce any product or process 
innovation in the same period of time. In addition, firms may complete innovation 
projects in terms of finding a technological solution to a certain innovative idea 
but refrain from using this finding to introduce a new product or process because 
of unfavourable market conditions or a lack in funds. On the other hand, firms 
may introduce some product or process innovations without related innovation 
projects, for example if innovations are rather incremental and are introduced as 
part of routine activities in production or marketing. For all these reasons, the 
number of innovation projects will not relate to the actual number of innovations 
(i.e. new products and new processes) and should not be confused with it. 

In the three years 2008 to 2010, firms in Germany conducted a total of about 
756,000 different innovation projects. Roughly 396,000 of these projects have 
been completed successfully within this period, approximately 96,000 were 
stopped before completion, and about 264,000 were still ongoing at the end of 
2010. About half of these projects (360,000) were started within the three year pe-
riod. In the three year period from 2006 to 2008, the total number of innovation 
projects in German firms was slightly lower (736,000), but the number of success-
fully completed projects was higher (437,000), while fewer projects were stopped 
before completion (69,000). The number of ongoing projects at the end of 2008 
was 230,000. Interestingly, significantly more projects -541,000- were started dur-
ing the three year period. These figures indicate that in 2006 to 2008 more short-
term projects were conducted, and more of them could be completed than in the 
2008 to 2010 period. The latter period was strongly influenced by the sharp eco-
nomic crisis which broke out in autumn 2008 and heavily affected the firms’ fi-
nancial situation in 2009. It seems that the crisis reduced the number of newly 
started innovation projects, increased the number of projects that were stopped be-
fore completion and lengthened project durations so that more projects were still 
ongoing at the end of 2010. 

On average, an innovative firm conducted 5.3 projects during 2008 and 2010, 
compared to 5.1 during 2006 and 2008. Size differences in the number of innova-
tion projects per firm are considerable (see Table 5). Large firms with 1,000 or 
more employees run an average 120 different innovation projects within a three-
year period with up to several thousand projects in very large international corpo-
rations. Yet medium-sized firms manage also project portfolios of 5 to 15 projects. 
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Small innovative firms with less than 20 employees focus their innovative efforts 
on just 2 to 3 projects on average. Differences between manufacturing and ser-
vices are less pronounced and mainly represent the fact that the significance of 
very large firms is higher in manufacturing than in the service sectors. In manufac-
turing, the average number of innovation projects per firm was 6.4 (2006-08) and 
6.7 (2008-10) while innovative service firms report 3.9 and 4.1 projects in aver-
age. 

Table 5:  Number of innovation projects per innovative firm, by size class 
 2006-2008 2008-2010 
 Total Manufac-

turing
Services Total Manufac-

turing
Services

5-9 2.7 2.7 2.7 2.6 2.8 2.4 
10-19 3.1 3.5 2.9 3.3 3.8 3.0 
20-49 3.9 4.7 3.2 4.2 4.8 3.7 
50-99 5.6 6.2 4.8 5.3 6.0 4.5 
100-249 8.9 10.4 6.5 9.1 10.1 7.7 
250-499 11.7 15.2 5.8 14.6 16.9 11.0 
500-999 22.1 24.1 18.9 28.7 31.0 25.1 
1,000+ 117.9 138.9 89.4 120.3 143.7 89.5 
Total 5.1 6.4 3.9 5.3 6.7 4.1 

 

The average expenditure per innovation project in the German enterprise sector 
is about €0.5 million. This figure had not changed significantly between the two 
periods for which data are available, 2006-08 and 2008-10. The average expendi-
ture per innovation project was calculated by dividing the total expenditure for in-
novation in these three years by the total number of innovation projects pursued 
during these three years (including stopped and still ongoing projects). As no pro-
ject-specific expenditure data have been collected, no information can be provided 
on the distribution of project size. The average project size differs considerably by 
firm size and sector. Large firms with 1,000 or more employees spend about €1.6 
million on average per project while small firms with 5 to 9 employees conduct 
innovation projects with about €50 thousand per project. Firms in R&D-intensive 
manufacturing have significantly larger innovation projects on average (about € 
1.0 million) than firms from the other three main sector groupings. The difference 
can partly be explained by the higher share of very large enterprises in this sector. 
However, small firms from R&D-intensive manufacturing also report higher aver-
age project size compared to firms from other sectors.  

The high average project size in R&D-intensive manufacturing implies that the 
high amount of innovation expenditure in this sector is allocated on a compara-
tively smaller number of projects than in the other sectors. In fact, the number of 
innovation projects is rather equally distributed across the four main sectors. In 
2008-10, about 205,000 of the total 756,000 innovation projects were conducted 
by firms from R&D-intensive manufacturing. A similar number (208,000) were 
executed in knowledge-intensive services. The other manufacturing sector had a 
total of 228,000 different innovation projects in that period. Only other services 
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fall behind in terms of the number of innovation projects, with 115,000 projects 
performed between 2008 and 2010. 

Figure 18.  Expenditure per innovation project 2006-2010, by main sector and size 
class 
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The information collected on the number of completed, stopped, ongoing and 
newly started projects within a three year period can be used to produce a rough 
estimate of the average duration of innovation projects when assuming that start-
ing, completing and stopping projects is evenly distributed over the three year 
time period and that project duration does not change during this period. Under 
these assumptions, the relation of ongoing projects at the end of the period 
-ipo(tn)- to the annual number of projects that have been completed or stopped 
during this 3-year period -ipcs(to,tn)/3- will give the average project duration. In 
the same way, the relation of ipo(tn) to the annual number of projects that have 
been newly started during this 3-year period -ipn(to,tn)/3- should give the same du-
ration figure (as long as the assumptions hold). Since in fact the assumptions are 
not entirely realistic, there is some deviation in the results for both calculations. 
Hence, we use the averages of both figures to arrive at a somewhat realistic esti-
mate of the average length of innovation projects.7 For the 2006-08 period the av-
erage duration of an innovation project in the German enterprise sector was 16 
                                                           
7  In the 2010 survey wave, a separate question on the average length of innovation pro-

jects was added to the questionnaire, offering six response categories. The results large-
ly confirm the present calculation. 
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months. This figure rose to 23 months for the 2008-10 period. This increase in av-
erage project length was largely driven by the other services and other manufac-
turing. One explanation of this finding may be a lengthening of projects during the 
economic crisis, either because of a lack of funding or because firms waited for a 
better business climate to introduce innovations to the market. Another explana-
tion is certainly that the number of ongoing projects at the end of 2010 may not re-
flect the typical number of ongoing projects in innovative firms but is biased up-
wards. During the economic crisis, it is likely that many firms refrained from 
starting new projects and waited until the economic situation had improved. For 
this reason, many projects may have been started in 2010 that would otherwise 
(i.e. in the absence of the economic crisis) have been started earlier and completed 
before the end of 2010. 

Figure 19.  Estimated average length of innovation projects 2006-2010, by main sec-
tor and size class 
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Interestingly, size differences in the duration of innovation projects are small. 
At the level of main sector groupings one can also find only little differences in 
the time it takes until an innovation project is completed or stopped. Differences 
are more pronounced at the level of individual industries (see Table 19 in the Ap-
pendix). Industries such as manufacturing of machinery and equipment, water 
supply, sewerage and waste management, transportation and storage or engineer-
ing and R&D activities show average project lengths of two years and more, while 
the manufacturing of textiles, apparel and leather and the manufacturing of rubber 
and plastics products, innovation projects tend to need less than one and a half 
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year in average. One should not forget, however, that firms that are faced with a 
rather long time span between the initial project idea and the time an innovation is 
introduced to a market may divide this process into several individual projects in 
order to ease the management of innovation activities and have more control over 
the consumption of financial and personnel resources. This may be the case, for 
instance, in the pharmaceutical industry, where the development of a new drug 
may be split into several R&D projects as well as different projects for the phases 
of clinical trials. 

Figure 20. Share of stopped innovation projects 2006-2010, by main sector and size 
class 
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Between 2008 and 2010, 19 per cent of all innovation projects that ended dur-
ing that period were stopped before completion. This share is higher in very small 
firms (23 per cent) and very large firms (29 per cent) and smallest in medium-
large firms (500 to 999 employees: 9 per cent). While the high share for small 
firms most likely results from the low number of innovation projects these firms 
conduct (meaning that just one stopped project will represent a high share in all 
ended projects), the high figure for very large firms indicates a stronger focus on 
stopping unsuccessful or unpromising projects before completion. The share of 
stopped projects in total significantly increased since the 2006-08 period, which 
most likely reflects involuntary project stops during the economic crisis caused by 
the need to cut costs and adjust firm activities to limited funding options. Particu-
larly smaller firms and firms from other services increased the share of stopped 
projects, indicating that they were more vulnerable to adverse impacts of the eco-
nomic crisis on innovation. Stopping projects before completion need not neces-
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sarily indicate a failure of innovation efforts but can also indicate an efficient pro-
ject management by refraining from projects that do not deliver and focussing re-
sources on more promising ones (see Klingebiel and Rammer, 2013).  



 

5 Indicators on Innovation Success  

Germany’s economic situation in the early 2000s can be characterised by an en-
during stagnation. Growth rates of GDP and labour productivity were low. Ger-
many’s competitiveness struggled to keep up with other nations. Lack of innova-
tive activities has been considered as key factor for Germany’s and, more 
generally, Europe’s weak growth performance when compared to the US. For in-
stance, the Sapir report, written on behalf of the European Commission, views Eu-
rope’s weakness as symptom of its failure to transform in an innovation-based 
economy. At mid-decade, Germany’s economy has been picking up with acceler-
ating growth rates. Production in manufacturing and some service sectors has, 
however, plummeted to the level of 2005 during the financial and economic crisis 
in 2008/09. The knowledge-intensive services have solely succeeded in expanding 
production during the crisis. 

These developments stress the importance of knowledge- and innovation-
intensive activities to retain competitiveness. The growing productivity rates in the 
midst of the 2000s can, similarly, be attributed in large parts to the use of new in-
formation and communication technologies in R&D-intensive industries and 
knowledge intensive services. Thereby, it becomes apparent that sectors with high 
R&D intensities achieved the largest productivity gains (Report on Germany’s 
technological performance 2007). Expenditures for R&D indicate the extent to 
which resources were used for creating new knowledge. New knowledge and ide-
as can lead to new combinations of production factors, i.e. to innovative products 
or processes.  

The global marketplace for R&D-intensive products is not an exclusive domain 
for established industrialised countries anymore. They become increasingly chal-
lenged by emerging economies (Expert Commission on Research and Innovation, 
2012). Leveraging their comparative advantages in cost-effective and highly effi-
cient production techniques will be crucial for the sustainable competitiveness of 
established countries, like Germany. Innovation in new products or processes gen-
erates such competitive advantages. This chapter retraces to which degree German 
firms have been successful in their innovation activities during the 2000s.  

5.1 Product Innovation Success 

Successful innovation activities are an important competitive dimension for 
knowledge-based economies. From a technological point of view, innovation can 
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be defined as introducing new products or processes.8 Innovations can consequent-
ly improve economic production and welfare via different channels.  

Product innovations introduce new varieties to the market. A product innova-
tion is the introduction of a good or service that is new or significantly improved 
with respect to its characteristics or intended uses. It should therefore become 
more likely that consumers are provided with a variety that fits their preferences 
(Lancaster, 1966). Furthermore, the changed or significantly improved product 
characteristics are intended to satisfy customer needs better than predecessor gen-
erations of similar products. Such significant improvements could occur through 
changes in materials or components that enhance product performance. Successful 
innovations should therefore be accompanied by a larger customer valuation due 
to, for instance, improved user friendliness of the product or improved availability 
of the service innovation. Innovating firms should therefore be able to achieve 
higher mark-ups as the risky business of innovation is conducted, ultimately, in 
order to improve company performance. 

Product innovations differ in their economic impacts. Some radically new 
product innovations create major and disruptive changes to markets and economic 
activities (Christensen, 1997). New markets can be created or existing products 
can be rendered obsolete. The minimum requirement for a product innovation is, 
however, that the product must be new or significantly improved to the firm. This 
does not imply that the product is new to the market or new to the world. Product 
innovations differ, consequently, in their degree of novelty. Market novelties are 
these goods or services that have been provided in the market for the first time and 
that have not already been implemented by other firms. The driving force for the 
process of innovation is firms that develop innovations first. However, a main 
characteristic of innovation activities is the associated uncertainty over their out-
comes. They frequently take place under great uncertainty regarding future devel-
opments in technology and demand (Rosenberg, 1994). Introducing market novel-
ties therefore comes along with a high failure risk. On the hand, market novelties 
have the potential for high growth and profit rates in the case of success.  

The introduction of new ideas or of new combinations of existing knowledge 
gains social and economic importance by the diffusion process (Hall, 2005). Inno-
vations are evaluated on whether they are clearly better than existing solutions. 
Innovations are adopted and replace older technologies and products if they show 
a higher (expected) performance. Diffusion comprises, however, not only learn-
ing, adoption and imitation. It is also an intrinsic part of the innovation process as 
learning about different uses of the innovation facilitates a feed back to improve-
ments in the original innovation. The introduction of technologically new-to-the-
world innovations can start such a process. The acceptance rate of inventions var-
ies widely, however (Rosenberg, 1972). Failure of market novelties is thus not un-
common. Market novelties that become imitated succeeded in demonstrating their 

                                                           
8  The notion of innovation has been expanded recently in the Oslo Manual to non-

technological marketing and organisational innovations (OECD and Eurostat, 2005). 
See also chapter 9. 
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superiority. Product imitations by other firms then indicate that older technologies 
have been replaced and that new technology is eventually improved. The process 
of learning, adopting and improving is slow. Productivity improvements due to 
new technologies evolve slowly (z. B. Brynjolfsson and Hitt, 2000, 2003). Fur-
thermore, they are notoriously hard to measure by balance sheet data. Survey data 
such as the MIP can fill in this gap. It provides quantifiable measures on the de-
gree to which German firms have been successful in innovation.  

Product innovations can also differ in their novelty with respect to their relation 
to the established product portfolio of the innovating firm. Product-range novelties 
are new or significantly improved goods or services that have no predecessor in 
the innovating firm. They enlarge the product portfolio that the firm offers and al-
low addressing new customer needs or market segments. Diversified product 
ranges can be encountered especially in knowledge-intensive businesses as an ef-
fective exploitation of new knowledge or technologies requires broad product 
portfolios (Pavitt et al., 1989). Broadly applicable knowledge which is difficult to 
transfer across firm boundaries can create further value when shared across differ-
ent businesses (Teece 1980, 1982; Markides and Williamson, 1994; Palich et al., 
2000). The benefits of economies of scope could be reaped by diversifying into re-
lated businesses. These businesses may be related because the knowledge is appli-
cable to similar products offered to different customers or because related princi-
ples of the basic knowledge are implemented in product innovations (Miller, 
2006).  

Market novelties, product imitations and product-range novelties 
Market novelties (“new-to-the-market products”) are new or significantly im-
proved products and/or services that a firm has introduced onto the market prior 
to any competitor. Product imitations are new or significantly improved prod-
ucts and/or services introduced by a firm onto its market which were already 
offered by competitors at the time of introduction. The relevant market is de-
fined from the firm’s own perspective. Product-range novelties are new or sig-
nificantly improved products and/or services that have no predecessors in the 
innovating firms. Such innovations thus enlarge the product range of a firm and 
allow it to address customer demand not covered by a firm’s products and ser-
vices so far. Product range novelties can be market novelties or product imita-
tions at the same time, too. 

In the year 2000, the economic upturn from the preceding years slowed down. 
Product and process innovation activities declined on a high international stand-
ard. The general regression in innovation activity during 2000 was led by small 
and medium sized enterprises and hit the traditionally innovative sectors in manu-
facturing and business-oriented services. A shrinking demand left capacities un-
der-utilised. Needs to introduce improved processes were consequently alleviated. 
However, there were relatively more product innovators in the years 2001/02 than 
process innovators. German firms at that time have apparently used difficult eco-
nomic conditions to modernise their product portfolios by replacing outdated 
products with product innovations. Incentives to introduce market novelties have, 
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however, eroded in business oriented services in the beginning of the 2000s. The 
bursting ‘New Economy’ bubble has induced many young firms to offering new-
to-the-market ICT services to leave the market. Furthermore, the number of firms 
introducing market novelties declined in entire business oriented services during 
that period.  

In the following years, Germany’s economy has been characterised by an en-
during stagnation with a temporary recovery in 2004. The temporary increase of 
product innovating firms in 2004 was not on a sustained basis. Product innovation 
activities of the German economy have rested in particular on export oriented sec-
tors, like mechanical engineering or chemicals. In contrast, the enduring internal 
economic stagnation has left significant impressions on product innovation activi-
ties of business-related services. This reflects the distinct importance of dynamic 
demand as a stimulant of the introduction of new products and services into the 
market (cf. Acemoglu and Linn, 2004). Although the importance of innovation has 
been acknowledged by policymakers by putting it on the top of their agenda, this 
has not been reflected by increased innovative activities of German firms in 2005.  

Conditions for innovation activities improved noticeably from 2006 onwards. 
Demand from Germany and abroad increased Output and profits have grown in 
almost all industries. The focus of firm’s innovation activities have been increas-
ingly put on production innovations. The scale of the economic upturn in 2006, 
however, came as something of a surprise to many enterprises as it appears that 
they have failed to make the best of the improved economic climate by not intro-
ducing innovations immediately. Defensive product innovations which imitate 
improvements have grown in all major sector groupings in these years. However, 
the number of product innovators that have introduced market novelties has also 
risen for the first time in 2006 since new information technologies have given im-
petus to original product innovation in the years 1999-2001.  

Innovation activities have not been unaffected by the profound financial and 
economic crisis 2008/09. Innovation activities decreased markedly in 2009. 
Knowledge-intensive services have been hit, in particular. Decreasing numbers of 
innovators that introduced market novelties and product range novelties can be at-
tributed in large parts to reduced innovation activities in knowledge-intensive ser-
vices. In R&D-intensive manufacturing however, the number of product innova-
tors with market or product range novelties has edged upwards. As the economy 
recovered in 2010, product innovation activities increased in all major sector 
groupings. The high number of innovations in market novelties has been especial-
ly gratifying. Apparently, many enterprises have used free capacities during the 
crisis to develop new products which could have been placed successfully on the 
market in the economic upturn.  

Figure 21 retraces the distribution of product innovations among German firms 
in manufacturing, knowledge-intensive services and other service sectors during 
the 2000s. Figures start from the year 2002 because this was the first year the 
German innovation survey distinguishes product innovations amongst market and 
product range novelties. Please note that comparability of figures before and after 
2006 is limited due to methodological changes in the extrapolation procedures, 
due to changes in sector classification from NACE rev. 1.1 to NACE rev. 2 and 
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due to changes in available information from the German statistical office regard-
ing the universe of German firms. 

Figure 21.  Product innovators by degree of novelty 2002-2010, by main sector 
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Most frequently, German firms are product innovators in R&D-intensive manu-
facturing sectors. In most of the 2000s, the respective share of product innovators 
ranges between 65 and 70 per cent. An exception is 2009. Here, the share of prod-
uct innovators has fallen to 61 per cent. In 2010, the product innovator share has 
recovered to 69 per cent, although the high shares at the end of the 1990s (with 
shares around 80 per cent) have not been reached again. Apart from R&D-
intensive manufacturing, the remaining sectors clearly show a falling trend in 
product innovation activity. In other manufacturing sectors, the share of product 
innovators fell from 60 per cent at the end of 1990s to 45 per cent in 2010. During 
the same period, the share of product innovators in knowledge-intensive services 
decreased from 65 per cent to 47 per cent. In other service sectors, the share of 
product innovators lowered from 45 per cent to 28 per cent in the period 2000-
2010.   

Firms that introduce market novelties can be regarded as drivers of the innova-
tion process. This is especially true for firms that simultaneously introduce market 
and product range novelties. Those firms are the most prevalent in Germany in 
R&D-intensive industries. During periods of frequent product innovation activi-
ties, approximately 25 per cent of firms in these sectors can be regarded as `radi-
cal’ product innovators, i e. as firms that introduce market as well as product range 
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novelties. This share reaches its minimum at 21 per cent in the years 2004/07 and 
its maximum at 28 per cent in 2005/06. Product innovators that introduce market 
novelties only are more seldom in R&D-intensive industries. 16 per cent of firms 
introduced market novelties only in 2002. This share declined in 2005 to 7 per 
cent before recovering to 10 per cent in 2010. Product innovators that introduce 
market novelties are also common in knowledge-intensive services, although not 
as frequent as in R&D-intensive industries. In 2002, 14 per cent of firms in 
knowledge-intensive services can be characterised as radical product innovators. 
Their prevalence reached its minimum in 2005 and 2009 with 9 per cent before 
partly recovering in 2010 by reaching 10 per cent. The share that introduces mar-
ket novelties only is also lower in knowledge-intensive service sectors. 6 per cent 
of them introduced market novelties only in 2002. This share collapsed in 2003 to 
2 per cent. In 2010, 4 per cent of knowledge-intensive service firms introduced 
market novelties only. This falling trend of firms introducing market novelties can 
also be observed for firms in other manufacturing and other service sectors, albeit 
on a lower level.   

The highest shares of firms that introduce product range novelties only can also 
be observed in R&D-intensive industries and knowledge-intensive service sectors. 
Their share ranges between 12 and 16 per cent in R&D-intensive industries and 
between 8 and 15 per cent in knowledge-intensive services, respectively, whereby 
the trend for the latter is clearly falling. Contrarily, the share imitating firms has 
not shown a falling trend in knowledge-intensive services. It ranges here between 
11 and 17 per cent during 2002-2010. The same is true for R&D-intensive indus-
tries. Here, the share of purely imitative product innovators ranges between 16 and 
22 per cent. Apparently, the relative importance of imitations has increased during 
the last decade, whereas firms introducing market novelties have become less fre-
quent, in particular in knowledge-intensive services.  
The direct economic success of product innovations can be measured using the 
share of turnover brought in by newly-launched products. One should bear in 
mind that some time can pass between the introduction of an innovation and the 
appearance of clear innovative success. To account for this, products introduced in 
the last three years are considered to be “new” when calculating this indicator. The 
development of the turnover share due to new products during the 2000s is depict-
ed in Figure 22. New information technologies have raised this indicator to very 
high levels in all major sector groupings at the end of the 1990s. These high levels 
have not proven to be sustainable. Especially in knowledge-intensive services, the 
share of turnover due to new products has fallen markedly from 43 per cent in 
1998 to 15 per cent in 2000. Also, in other service sectors the share dropped from 
23 per cent in 1999 to 9 per cent in 2000. Despite these low levels, the turnover 
share due to product innovations has declined further in all major sector group-
ings, although figures show a rising tendency at the current edge in 2010. Only 
firms in R&D-intensive industries have succeeded in significantly expanding their 
innovation success temporarily during the years of economic boom in 2006-2008. 
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Figure 22.  Share in turnover due to product innovations 2000-2010, by main sector 
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Note: 2006 break in series.  

Figure 23.  Share in turnover due to market novelties 2000-2010, by main sector 
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Note: 2006 break in series.  

Successful market novelties can have long-standing impacts for incumbent and 
innovating firms. The share of turnover due to market novelties is one indicator 
for their success to reveal their potential for `creative destruction’. Figure 23 re-
traces the development of this figure during the 2000s. It depicts a similar picture 
as for the share of turnover due to overall product innovations. The high levels at 
the outset of the decade have not proven to be sustainable. Figures drop, in partic-
ular after 2002, the last year in which the introduction of new ICT-related products 
that have been introduced during years of the New Economy until 2000 were re-
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garded as product innovations within the 3-year window. Regarding widely held 
views that innovation and knowledge-based activities are key for Germany’s long-
term competitiveness, the declining importance of market novelties for firms in 
knowledge-based services might give rise to concerns. The same is true for the 
importance of product range novelties (see Figure 24). Their share is steadily de-
clining, too, especially in knowledge-intensive services. Comparing the absolute 
numbers for the share of turnover due to market and product range novelties to the 
overall share of turnover due to product innovations reveals that much of the 
product innovation success is due to imitative innovations. Interestingly, this is 
particularly the case R&D-intensive industries which might cause further concerns 
regarding Germany’s transformation in a knowledge-based economy.  

Figure 24.  Share in turnover due to product range novelties 2000-2010, by main 
sector 
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Note: 2006 break in series.  

Innovation indicator values vary greatly from industry to industry. Figure 25 
depicts the shares of turnovers due to product innovations with different degrees 
of novelty in various sectors in the years 2002 and 2010, respectively. The innova-
tion success figures range from 5 (6) per cent in wholesale trade to 49 (50) in 
transport equipment in 2002 (2010). Large parts of the turnover due to new prod-
ucts in the German economy are due to the automotive industry. 23 per cent of the 
German economy’s sales revenue from product innovations originated from this 
particular industry in 2002. In the course of the 2000s, the automotive sector has 
succeeded in even expanding this share to 27 per cent in 2010. Other industries 
with high absolute sales revenue from innovation are banking/insurance, electron-
ics, mechanical engineering, chemicals and even wholesale trade. However, these 
large amounts do not all account for correspondingly large shares of industry turn-
over. While electronics (38 and 50 per cent) and mechanical engineering (26 and 
28 per cent) achieve a considerable proportion of turnover with new products in 
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2002 and 2010, respectively, the share is smaller in chemicals (13 and 15 per 
cent), banking/insurance (12 and 10 per cent and wholesale trade (5 and 6 per 
cent). The instruments industry and IT/telecommunications (29 and 24 per cent in 
2002 and 2010, respectively) also have large shares of turnover due to product in-
novations.  

Figure 25.  Product innovation success 2010, by industry 
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During the 2000s, electronics, mechanical engineering and the glass industry 
have succeeded in expanding their product innovation success disproportionally, 
whereby this expansion was also due to market novelties in the glass industry. In 
contrast, in electronics and mechanical engineering, the increasing product inno-
vation success is largely due to imitative product innovations. Despite an overall 
trend towards increasing innovation success, product innovation success declined 
in metal, wood and textiles during the 2000s. The other indicators for success with 
product innovations show a similar pattern for various industries. The highest 
share of turnover from market novelties has been achieved in the automotive in-
dustry (12 per cent), electronics (10 per cent) and mechanical engineering (8 per 
cent) in 2010, followed by glass and textiles as well as IT/communications (each 6 
per cent). In 2002, electronics reached the highest share of turnover from market 
novelties (18 per cent), followed by the automotive industry and IT services (each 
12 per cent) and R&D-related services (10 per cent). These industries also achieve 
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high shares of turnover due to product-range novelties in the respective years. It 
must be mentioned that sector differences between the success rates of market and 
product-range novelties are not that pronounced as between imitative and market 
novelties.  

It is important to note that the share of sales generated by product innovations 
is determined to a great extent by the sector’s average product life cycle. It is for 
this reason that the chemical and pharmaceutical industry, for example, is some-
what behind in terms of product innovation rates. Its products are often on the 
market for 10-20 years, compared to product life cycles that are often no more 
than 2-5 years for IT and communications technologies. In some sectors (for in-
stance, mining) technological peculiarities of production processes might, fur-
thermore, render product innovation activities difficult. Product innovation rates 
are further affected by differences in technological opportunities between sectors 
(cf. Geroski, 2000; Gilbert, 2006). Frequent introductions of market novelties in 
IT/communications and other sectors at the beginning at the 2000s can conse-
quently be attributed in large parts to new product opportunities due to emerging 
information technologies. 

Figure 26.  Share in turnover due to product innovations 2010, by size class and 
main sector 
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Innovations result from firm’s long-term investment in its knowledge base and 
are usually exploited through firm’s own output. Due to these features of the inno-
vation process, large firms are more active in innovation (Cohen and Klepper, 
1996). Larger firms can spread the large fixed (and to large extent sunk) costs of 
R&D and innovation over more output units during the innovation process. They 
are, consequently, considered as being advantaged in innovative activities. Apart 
from indivisibilities and fixed cost considerations, internal funds are frequently 
used for innovation projects, which smaller firms may lack. This shortage can 
hardly be compensated by turning to external capital markets, since required rate 
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of returns from externally funded innovation are often higher than corresponding 
rates on internally funded ones (Hall, 2010). In view of large fixed costs, limited 
internal funds in conjunction with uncertainty and risk regarding the outcome of 
innovation projects, smaller firms are frequently more reluctant to engage in inno-
vation than larger firms. Lower innovation rates and size disadvantages of smaller 
firms are also reflected in the innovation success figures of German firms.  

Figure 26 correspondingly reveals that sales of small and medium-sized enter-
prises to a lesser extent originate from innovative products than sales of large en-
terprises. This is true for all major sector groupings in 2000 and 2010. One excep-
tion is the other service sector in 2010. Here, small and medium-sized enterprises 
achieve 6.8 per cent innovative sales in comparison to 6.4 per cent of their large 
counterparts. The differences of innovation success between smaller and large 
firms are especially pronounced in R&D-intensive industries. In the year 2000, 19 
per cent of SMEs’ turnover has originated from product innovations in compari-
son to 48 per cent for large enterprises. The differences between SMEs and large 
enterprises have diminished in 2010. This is, however, due to declining rates of 
innovation success of large enterprises. 

Figure 27.  Share in turnover due to product innovations 2010 in eastern and west-
ern Germany 
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Innovation activities are widely considered the key for the aspired convergence 
of economic conditions between Eastern and Western Germany. Policymakers 
have therefore focused transfers to Eastern Germany on innovation, research and 
development (Czarnitzki and Licht, 2006). The large expenditures for innovation 
of East German firms are, however, not reflected in higher rates of innovation 
success. The effectiveness of innovation processes in Eastern Germany lags be-
hind Western Germany. Figure 27 depicts the innovation success rates for firms in 
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Eastern and Western Germany. Despite a convergence in innovation participation, 
the gap in innovation success remains open in 2010. Compared to figures of 2000, 
the gap even widened for firms in many sectors. However, in R&D-intensive in-
dustries the gap has closed to some extent, which is mainly due to declining over-
all success rates in this sector.  

5.2 Process Innovation Success 

Product innovations introduce new varieties with the aim to satisfy customer 
needs in an improved manner. Process innovations constitute another channel by 
which innovations improve economic prosperity and welfare. They include new or 
significantly improved production technologies or delivery methods. Production 
methods involve techniques, equipment and software, that are used to produce 
goods or services. Delivery methods thereby concern the logistics of inputs, in-
termediate outputs and final products.  

Cost savings and improvements in quality 
Cost saving process innovations are new or significantly improved production, 
delivery 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 competition. 
Quality improving process innovations are new or significantly improved pro-
duction, delivery or distribution methods that increase the quality of a product 
or service. They are often linked to product innovations. Improved quality typi-
cally enhances a firm’s sales opportunities. Information on quality improving 
process innovations is registered in the innovation survey since 2002. 

Process innovations can be introduced for several purposes. They may accom-
pany product innovations by installing new technologies in order to be able to 
produce a new commodity. Moreover, process innovations may aim to improve 
the quality of goods and services by implementing new or significantly improved 
production, delivery, or distribution methods. Quality-improving process innova-
tions are often linked to product innovations, since both aim to satisfy customer 
needs in an improved manner. Increasing productivity is another major purpose of 
process innovations. Cost saving process innovations or rationalization innova-
tions, respectively, are new or significantly improved processes that are intended 
to reduce average unit costs of production or delivery. Productivity enhancing 
process innovations provide competitive advantages to the innovator by allowing 
higher mark-ups and/or increasing demand by lowering prices. From a theoretical 
viewpoint, the effect of rationalization innovations on macroeconomic employ-
ment is ambiguous.9 In the short run, firm’s ability to produce the same amount of 
                                                           
9  For an overview on the debate of technological progress’ impact on employment, see 

Petit (1995) and Freeman and Soete (1997). 
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output with less input should decrease labour input. Still, this static displacement 
effect may be compensated by a dynamic demand increase, which can result from 
price reductions made possible by process innovations. The empirical evidence 
indeed indicates that negative displacement effects of process innovations may be 
compensated (König et al., 1995; Harrison et al., 2008).  

Figure 28 shows the development of the process innovator rate during the 
2000s. It starts from 2002, the first year for which the distinction between cost-
reducing and quality-improving process innovation is surveyed. The share of pro-
cess innovators apparently fluctuates more over the years than that of product in-
novators. This indicates that process innovations have a short-term focus. Such in-
novations often involve investing in new plant equipment or IT solutions and are 
often implemented over a short period of time.  

Figure 28.  Process innovators by purpose of process innovations 2002-2010, by 
main sector 
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Note: 2006 break in series.  

The difficult economic conditions in Germany at the beginning of the2000s left 
their mark on firm’s process innovation activities. Low degrees of capacity utiliza-
tion, low cash-flows and difficulties to source external funds have led to declining 
process innovation rates. From 2003 onwards, process innovation activity has in-
creased despite the initially still adverse macroeconomic environment. Apparently, 
firms cannot abstain from their rationalisation innovations for too long without 
endangering their competitive positions. Indeed, the competitiveness of the Ger-
man economy depends essentially on cost-efficient, high yield production. Conse-
quently, this increase in process innovation rates has in large parts been due to the 
manufacturing sector in which many firms compete on the global marketplace. In 
service sectors, cost-reducing process innovations are less prevalent. Process in-
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novations have, however, initially rested rather on less cost-intensive possibilities 
of process optimisation - through organisational measures in conjunction with the 
implementation of new information technologies as well as continued improve-
ments based on installed technologies– than on large investments in new process 
technologies. 

Quality improvements through process innovations are more important for 
German firms than mere cost reductions. This is especially the case for R&D-
intensive industries. Here, between 70 and 78 per cent of process innovators aim 
at quality improvements. The respective shares are also high in knowledge-
intensive services. They range between 71 per cent in 2004 and 82 per cent in 
2008, although overall process innovation activities are lower. Large parts of pro-
cess innovation activities of German firms thus resemble product innovation by 
aiming at improved satisfaction of customer needs. At the current edge in 2010, 
process innovation activities that aim at quality-improvements decline markedly in 
most of the sector groupings. Only in knowledge-intensive services is the decline 
not quite as pronounced. Quality-improving process innovations do not, however, 
reach levels of the beginning 2000s in knowledge-intensive services. Quality im-
provements have been the most prevalent in service sectors in 2008. During these 
favourable cyclical conditions, the proportion of firms conducting process innova-
tions that neither yielded cost reductions nor quality improvements has been espe-
cially high. In a large number of these cases the innovations in question have been 
new processes necessary for the manufacture of new products. This reflects the in-
creased focus on product innovations on this period.  

Figure 29.  Cost reductions due to process innovations 2000-2010, by main sector 
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Note: 2006 break in series.  

The results presented in Figure 28 overwhelmingly reflect the innovation be-
haviour of small and medium-sized firms since they constitute the major part of 
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firms in the German enterprise sector. Figures 29 and 30 depict quantitative 
measures for the economic success due to process innovations, which are mostly 
driven by large enterprises, since they account for the major proportion of cost 
savings and economic benefits from quality improvements. Figure 29 reveals the 
high levels of unit cost reductions in German manufacturing at the end of the 
1990s. During the subsequent phase of economic stagnation, process innovations 
have frequently been postponed. This is also reflected in declining rates unit cost 
reductions. When economic conditions improved from 2004 onwards, productivity 
improvements increased, too, in German manufacturing. These cost reduction lev-
els have been maintained in preceding years without reaching the high levels of 
the beginning 2000s. Productivity-enhancing cost reductions are especially preva-
lent in German R&D-intensive industries and knowledge-intensive services. Ini-
tially high levels in other manufacturing sectors have not been sustained. In other 
service sectors, their quantitative impact is of subordinate level. 

Figure 30.  Increase in sales due to quality-improving process innovations 2002-
2010, by main sector 
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Note: 2006 break in series.  

Quantitative effects of quality-improving innovations are measured by the re-
sultant increase in turnover from 2002 onwards. During the enduring stagnation, 
process innovations were mainly based on cost-effective possibilities of process 
optimisation through organisational and ICT-related measures on the basis of in-
stalled technologies. Sales increases due to quality-improving process innovations 
were correspondingly high in 2002. With continuously difficult economic condi-
tions, their quantitative impact declined until 2004. Subsequently, their impact on 
stimulating demand has increased in German manufacturing until 2006. Their 
quantitative effects in R&D-intensive industries have surpassed success rates in 
knowledge-intensive services before starting to decrease again. Over the 2000s, 
sales increases due to quality-improving process innovations declined in all major 
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sector groupings. Especially worrisome is the resulting continuous decline in 
knowledge-intensive services, although the high rates in 2002 might partially re-
flect one-time effects due introductions of new information technologies. 

A comparison of process success indicators between 2006 and 2010 confirms a 
large ICT component in the high rates of unit cost reduction. Corresponding rates 
grew in the computer activities and telecommunications industry from 4.2 per cent 
in 2006 to 7.4 per cent in 2010. In contrast, sales increase due to quality improve-
ments fell in this industry from 4.4 per cent in 2006 to 2.6 per cent in 2010. In en-
gineering services and consultancy/advertising, both further important industries 
within knowledge-intensive services, sales increases due to quality improvements 
were significantly higher in 2010 compared to 2006 while unit cost reductions re-
mained at a low level (engineering services) or declined (consultancy/advertising). 
The increasing focus on product innovations in the past years has led to decreases 
in process innovation success in many manufacturing industries. Marked declines 
in unit cost reduction can also be observed in the manufacture of metals, chemi-
cals/pharmaceuticals, electrical/electronic equipment and glass, clay and mineral 
products. The manufacture of metals, chemicals, machinery, transport equipment, 
and rubber/plastics products experienced a marked decrease of the sales level 
changes due to quality improvements.  

Figure 31.  Process innovation success 2006 and 2010, by industry 
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The success rates of process innovations are mainly driven large enterprises 
with more than 500 employees. Performance differences between SMEs and large 
enterprises are even more pronounced than for product innovations. Cost spread-
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ing advantages of large enterprises are higher for process innovations than for 
product innovation. They are less saleable in disembodied form and generate less 
growth (Cohen and Klepper, 1996b). Initial size therefore matters to a higher ex-
tent. The decreasing success rates of process innovations in the 2000s are conse-
quently mainly due to large enterprises. Quality-improvements declined especially 
in large manufacturing enterprises. Small firms in knowledge-intensive services 
even succeeded in improving their success rates due to quality improvements. Re-
ductions in unit costs declined overwhelmingly in large firms of knowledge-
intensive services. However, productivity improvements also declined in other 
service sectors and among small and medium-sized knowledge-intensive service 
providers.  

Figure 32.  Cost reductions due to process innovation 2002 and 2010, by firm size 

0 2 4 6 8 10 12 14

R&D-intensive industries

other manufacturing

know ledge-intensive services

other services

Share of unit cost reduction, %

Small and
medium-sized
enterprises (5 to
499 employees)

2002

0 2 4 6 8 10 12 14
Share of unit cost reduction, %

Large enterprises
(500 employees
or more)

2010

 
Note: 2002 and 2010 values not fully comparable due to break in series.  

Figure 33.  Increase in sales due to quality improving process innovations 2002 and 
2010, by firm size 
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Note: 2002 and 2010 values not fully comparable due to break in series.  

 



 

6 Financing of Innovation

Financing innovation activities is subject to particular forms of market failure that 
can form major obstacles for the successful introduction of innovations. In addi-
tion to the well-known challenges of reaching a socially optimal level of invest-
ment such as moral hazard and asymmetric information, innovation investments 
share characteristics such as particularly risky outcomes, unstable cash-flows of 
returns and an intangible nature, each widening the “funding gap”, the spread be-
tween internal cost of capital and external.  

Due to the imperfect financial market, firms are likely to switch to internal 
funding of innovation projects. However, the availability of retained earnings is 
limited in its nature, especially for small or new enterprises. In more severe cases, 
the lack of possibilities to finance innovation activities by debt may even bring 
firms to abandon otherwise profitable projects completely. 

Nevertheless, the social benefits of these innovation activities can be substan-
tial. That is why the issue of innovation financing comprises important implica-
tions for policy makers. The following chapter presents theoretical considerations 
on the financing of innovation activities and provides empirical evidence of the 
2007’s version of the Mannheim Innovation Panel (MIP). The MIP contains a 
specially designed survey question on the relevance of different sources for fi-
nancing innovation, the presence of financial constraints firms face, and the role of 
external funding for innovation activities. 

6.1 Sources of Financial Constraints 

Investors, willing to engage in financing innovative projects, face a multitude of 
economic difficulties (Hall and Lerner, 2009). Firms usually possess insider in-
formation about the risk profile and the expected return of their projects. This fact 
creates a situation of asymmetric information for investors. Without informative 
signals at hand, they are at risk always of encountering bad projects, denoted as 
“lemons” (Akerlof, 1970) in the literature. In the better case, information asymme-
tries increase interest rates for innovators, which leads to a distortion from the so-
cially optimal rate of investment. However, if this premium for the risk of invest-
ing in a “lemon” is too high compared to the profitability of other opportunities 
firms with actually good projects have, the market possibly shuts down complete-
ly. In any case, asymmetric information drives the gap between the costs of inter-
nal and external funding.  
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Equity holders, such as, for example, venture capital investors, are equipped with 
more control and information rights which reduce the information costs. In addi-
tion, other than creditors, they participate fully in the positive returns of a project. 
The asymmetrical distribution of returns for creditors is a severe problem in ac-
quiring loans (Müller and Zimmermann, 2009). In case of failure, investors lose 
their entire invested capital, whereas, in case of success, they only obtain a fixed 
interest payment.   

An adjacent problem is the unobservable actions of funded innovative firms 
once investors have decided to engage in a project. The literature denotes this fa-
miliar topic as moral hazard, or principal agent problem. Agents, who conduct the 
innovation project, might be less risk-averse than the principal due to the specific 
structure of payment contracts. For example, if managers were compensated only 
in the case of success, they would probably induce very risky actions in terms of 
potential loss, just to promote their success probability. Oftentimes, this is not in 
the interest of investors or firm owners, who would risk the total deficiency of 
their invested capital, risk premium of funding in the first place increase, often to 
an unsustainable level. 

These phenomena are not exclusive to innovation, but rather a general problem 
in finance. Nevertheless, investments in innovation share certain characteristics 
that intensify the problems, especially of debt financing. One feature is the great 
amount of uncertainty inherent in innovation activities. Traditional finance mod-
els, which motivate the behaviour of investors, rely on well-specified notions of 
risk such as distributions of future profits. Risk becomes analytically tractable be-
cause of the well-defined moments of these distributions, most importantly the 
mean and variance (e.g., in the capital asset pricing model). For innovation pro-
jects, uncertainty can not only be very high but may also not follow standard sto-
chastic processes, which makes the assessment of risk a difficult task. 

The specific nature of investments in innovative technologies is another com-
plicating factor. Ideas for new products or new processes and the technological ap-
titude to transfer these ideas into actual innovations are non-physical goods. Since 
human capital plays a dominant role in this process, wages of highly skilled work-
ers account for a main part of expenditures in innovation projects. The created 
know-how is very specific to certain projects and to the specific environment in 
which it is created.  Thus, investments in innovation do not provide collateral in 
the way, for example, a credit for new production facilities does. The assets creat-
ed by innovation activities are intangible. It is difficult to liquidate them in the 
case of bankruptcy, which worsens the credit crunch. 

Future cash-flows of innovative projects are usually very unstable and left-
skewed. A debt-service with normal payments by instalments is therefore difficult 
to realise. Contracts that would induce optimal agent’s behaviour might be unfea-
sible to this extent. External funding by loans becomes more costly.  

For all the mentioned reasons, innovative firms are likely to be credit con-
strained. A natural solution is to rely on internal funding and to cover investments 
by current cash-flows, if available. The problem is most severe for small and 
young firms. On the one hand, the smaller a firm, the more specific its market 
segment usually is. The intangibility of the innovation assets thus becomes even 
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more pronounced. On the other hand, small and medium-sized enterprises’ (SME) 
internal financial resources can easily be exhausted by extensive research projects. 
Especially for younger firms, the problem of asymmetric information and moral 
hazard increases. They do not have a business history that could inspire confi-
dence by investors, as well as lacking established business relationships with in-
vestors. 

6.2 Extent of Financial Constraints for Innovation 

In 2007, the MIP contained a survey question that was designed to answer the 
question whether firms suffer from credit constraints to their innovation projects. 
Hall (2008) proposes an ideal experiment to test the hypothesis of financially lim-
ited innovators. If firms would be given additional liquidity exogenously, and they 
would react by investing this additional cash in new innovation activities, it would 
be clear evidence for constraints on the financial side. Since the exogeneity as-
sumption renders natural experiments difficult, the survey contains a thought ex-
periment in which firms should indicate how they would spend unexpected excess 
liquidity of 10 per cent of their previous year’s turnover.  

Figure 34 displays the percentage of positive answers for different purposes of 
use. More than 20 per cent of firms in all sectors would also invest in additional 
innovation projects. In the R&D-intensive manufacturing sector, this share even 
accounts for 45 per cent. Although this possibility is not the most prominent, it 
nevertheless is an indication for innovation projects that lie in the firm’s drawers 
due to insufficient funding. 

Figure 34.  Use of additional financial resources, by main sector 
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Response of firms on the question what they would do if they unexpectedly receive additional cash of 
10 per cent of their last year’s turnover. Multiple answers allowed.  
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Not surprisingly, the results for additional innovative activities vary substantial-
ly by industry. There is a clear pattern that more R&D and knowledge-intensive 
sectors are more sensitive to additional liquidity. Figure 34 shows the share of 
firms that would use additional cash (among others) to finance innovation. More 
than 50 per cent of the firms in the electrical and electronics industry would en-
gage in innovation projects if they experienced an unexpected positive liquidity 
shock. Firms in less dynamic environments, with regard to innovativeness, would 
rather spend the money otherwise. 

Figure 35.  Additional innovation activities in case of a positive liquidity shock, by 
industry 
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Enterprises that would use unexpected additional cash (10 per cent of last years’ turnover) to finance 
innovation activities.  

However, the analysis of a reaction to a “financial gift” could be misleading. 
Firms are potentially inclined to spend this costless liquidity on very risky projects 
that they would otherwise ignore. As to refine the assessment of credit constraints, 
firms were therefore asked whether they would stick to their decisions in case the 
excess liquidity would be provided by a loan with low interest rates. The question 
had to be answered only by firms that would use additional cash to fund either 
general investments or innovations. An additional engagement in innovation activ-
ities financed by a bank loan would be a strong indicator that firms are in posses-



Financing of Innovation      89 

sion of worthy projects, but that they are unable to acquire reasonable priced funds 
for them; thus, strong evidence for credit constraints. 

In general, 47 per cent of the firms that engage in additional innovation activi-
ties would also continue to do so if liquidity would be provided by a bank loan at 
reasonable costs and in case additional cash is available. Grouping according to 
industry sectors shows that the share is the highest among firms form other (i.e. 
not knowledge-intensive) services and other (i.e. not R&D-intensive) manufactur-
ing (Figure 36). Since the positive response to both a liquidity shock and a loan 
strongly indicates the presence of credit constraints, it can be argued that these 
sectors are particularly disadvantaged. This is probably due to non-established 
credit relationships with banks since innovation projects are less common in both 
sectors. However, in the R&D and knowledge-intensive sectors a substantial share 
of firms also seem to be credit constrained in their innovation activities.  

Figure 36.  Additional innovation activities also in case of availability of reasonably 
priced loans, by main sector and size class 
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Share of firms that would also invest in additional innovation activities in case that liquidity would not 
be provided as additional cash, but through a reasonable priced bank loan.  

According to size, there is no notable dispersion among firms. Very large firms 
would most likely use reasonably priced loans to fund additional innovation pro-
jects. Small firms seem to be credit constrained more often than medium-sized and 
medium-large firms. This result is somewhat in contradiction to the theory that it 
is particularly the SMEs that suffer most from financing constraints. The high 
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share of very large enterprises with more innovation activities in case of better 
loan financing conditions points to the fact that these firms often have a large 
number of ideas for innovative activities while limited resources only allows to 
pursue the most promising ones. An increase in resources in these firms would re-
sult in testing a larger number of innovative ideas.  

The results presented here are in line with the more detailed study of Hottenrott 
and Peters (2012). They employ an econometric framework that is capable of 
showing the severity of credit constraints for innovation investments. According 
to their conclusion, firms with a high innovative potential, due to a skilled work 
force, are very likely to be financially constrained. Investors do not appropriately 
account for this higher capability and these firms are therefore forced to underin-
vest. Additionally, firms with low financial resources were the least likely to in-
vest in innovation. However, they are prone to invest the additional funds in phys-
ical capital. Thus, the pattern for general investments and innovation activities 
seem to differ substantially. 

6.3 Funding Sources for Innovation 

If firms are credit constrained, they are likely to switch to non-debt financing of 
their innovation projects. In the 2007 MIP, firms reported the types of funding 
sources they use to finance general investment (e.g. for fixed assets) or innovation 
activities. To limit response burden, only information on whether a certain funding 
source was used within the 2006 to 2008 period was collected, but no information 
on the share of each source in total investment or total innovation expenditure. For 
this reason, sources that are used only occasionally or that provide only a small 
contribution to total funding needs are overrated when looking at the share of 
firms that have used a particular source. 

Figure 37 shows that cash flow is the most important funding source both for 
general investment and for innovation. Innovative firms more often rely on cash 
flow for funding general investment compared to non-innovative firms. A higher 
share of innovative firms uses cash flow to finance innovation compared to financ-
ing general investment. For the other funding sources, there is little dispersion be-
tween the sources used for general investment and for innovation projects, and 
there are only minor differences between innovative and non-innovative firms 
when financing general investment.  

With respect to debt financing, targeted credit lines and overdrawing firm’s 
bank accounts are the most common sources. Especially the latter is popular 
among small firms which only need limited amounts of money to cover their in-
vestment needs (such as purchasing new IT equipment or small-scale machinery). 
Although this source is very costly, firms value its flexibility (Peters and Wester-
heide, 2011). Overdraft facility is used by 26 per cent of firms to fund general in-
vestment, and by 29 per cent to fund innovation. The respective shares for targeted 
loans are 28 and 24 per cent, and for shareholder loans 13 and 16 per cent.  
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Figure 37.  Sources of funding for general investment and innovation activities 2006-
2008
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Firms that used the source to fund general investment and innovation activities, respectively.  

Public money is rather rarely used to finance investment or innovation. 5 per 
cent of all firms use public subsidies to finance at least parts of their general in-
vestment, and 8 per cent of innovative firms use subsidies for innovation financ-
ing. For public loans, the shares are quite similar (8 and 7 per cent, respectively). 
Especially for small firms the cost of applying for subsidies or public loans seems 
to be too high or the specific know-how to get to these sources is simply absent. 
For larger firms these problems appear to be mitigated, however, as only 9 per 
cent of the largest firms in the data set use public loans to promote innovations. 
Public subsidies seem to play a slightly more dominant role in Germany. 

New equity by shareholders or by new investors such as venture capitalists is 
used by 7 to 8 per cent of firms to finance investment or innovation. The issuing 
of bonds to finance investment or innovation is nearly absent, even in large firms. 
Cash flow tends to be more important in R&D-intensive manufacturing to finance 
innovation activities. More than 90 per cent of innovative firms use this source 
(Figure 38). In other services and in other manufacturing, a higher share of inno-
vative firms uses overdraft facilities and targeted credits to fund innovation. While 
public subsidies are used by about 10 per cent of innovative firms in R&D-inten-
sive and other manufacturing as well as in knowledge-intensive services, public 
loans are primarily a funding source in other manufacturing and in other services. 

Innovative firms of all sizes predominantly use internal funds (Figure 38). Nev-
ertheless, the limits of this source of funding seem to be within more narrow limits 
for smaller firms. 80 per cent of small innovative firms, compared to 96 per cent 
of large innovative firms, use their cash flow to finance innovation. For somewhat 
larger innovation projects, costs can easily exceed the annual income of SMEs and 
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complicates financing from cash. In addition, many small firms are in the markets 
with strong price competition that leaves little room for profits. As a consequence, 
there is no choice other than to rely on external sources such as bank loans. For 
this reason, small firms report a significantly higher share that use overdraft facili-
ties, targeted loans and shareholder loans to finance their innovation activities. 
Larger firms more often use public subsidies to co-fund at least some of their in-
novation projects. 

Figure 38.  Sources of funding for innovation activities 2006-2008, by main sector 
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6.4 Reasons for refraining from debt financing 

The survey also asked for the reasons why debt could be less popular among firms 
to finance innovation even in case of reasonably priced loans. Especially the dis-
closure of sensitive project details to investors might be a reason of concern in the 
context of innovations. However, only 13 per cent of the firms that would engage 
in additional innovation activities when given extra liquidity through cash flow 
would refrain from funding additional innovation by a low-priced loan according 
to this reason (Figure 39). High interest rates are the most dominant obstacle, 
which confirms the hypothesis of increased interest rates due to asymmetric in-
formation. 34 per cent of the respondents indicated concerns about the collateral 
demanded by banks. Especially smaller firms should have problems to provide ad-
equate securities for risky innovation projects. In addition, especially owner-
managed firms usually have a strong preference against losing control rights to po-
tential investors (Peters and Westerheide, 2011). The distaste for dependence on 
an external creditor is of concern for 50 per cent of firms that refrain from using 
loans instead of cash flow for financing additional innovation activity.  

Figure 39.  Reasons for avoiding loans as source of funding for innovation and for 
general investment 
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Compared to the reasons why firms would avoid loan financing of additional gen-
eral investment, disclosure of information is a more important obstacle when it 
comes to financing additional innovation through loans, while too high interest 
rates and dependence play a less prominent, though still dominating role. 

In conclusion, empirical evidence suggests that a large share of firms could be 
motivated to invest in more innovation activities if they would obtain additional 
financial resources. Especially highly innovative firms in research dependent in-
dustries would become more innovative. Since this effect remains if firms were to 
obtain liquidity via reasonably priced loans, one can conclude that they suffer 
from credit constraints on the financial market. 
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Internal funds are by far the most favoured source of financing additional inno-
vation projects. If firms underinvest in innovation, there is room for public policy 
to raise investments to a social optimum. To promote innovative behaviour, cash- 
flow based elements should be the first choice. Public loans would have a much 
smaller effect, especially because smaller firms, usually those that have the most 
difficulties with acquiring external loans, are most likely to be prevented by the 
administrative costs of requesting public funds. 

Another implication is that innovation activities are highly dependent on the 
business cycle. The current cash flow of a firm varies strongly with the overall ac-
tivity in an economy. Innovation projects, financed by retained earnings, therefore 
behave very sensitively to it.  

6.5 Public Financial Support to Innovation 

Though public subsidies and loans play a rather minor role as a funding source for 
innovation in the German business enterprise sector, these sources can be particu-
larly attractive for firms as they provide additional cash (in case of subsidies) or 
access to low-cost debt (in case of loans) which relieves a firm’s financial situa-
tion and reduces the risk exposition of innovation activities. Over the past six 
years, the share of innovative firms that received financial support for their inno-
vation activities from the government has significantly increased. In the 2004-
2006 period, 12 per cent of innovative firms received public financial support. 
This share rose to 17 per cent in 2006-2008 and 19 per cent in 2008-2010 (Figure 
40). The federal government increased its funding activity substantially, the share 
of innovative firms receiving grants or subsidised loans from a federal ministry in-
creased from 6.7 per cent (2004-06) to 12.2 per cent (2008-10). In absolute terms, 
the number of funded firms doubled between the two periods. The most important 
funding body at the federal level is the Federal Ministry of Economics and Tech-
nology (BMWi). In 2008-2010, 6.7 per cent of all innovative firms in Germany (in 
absolute terms, these were more than 10,000 different firms) received funding 
from one of the BMWi’s funding programmes of which the Central Innovation 
Programme for SMEs (ZIM) is the single most important one. The other main ac-
tor at the federal level is the Federal Ministry of Education and Research (BMBF), 
which runs a number of technology programmes, including a special programme 
for SMEs (SME Innovative). In 2008-10, 4.8 per cent of all innovative firms 
(which equals more than 7,000 different enterprises) received BMBF funding.  

Funding by the federal states is the second most important funding source. In 
2008-10, 7.3 per cent of all innovative firms received funding from one of the 16 
state governments. This share was 6 per cent in 2004-06. Funding by the EU 
Commission also became more significant. In 2004-06, 2.6 per cent of innovative 
firms received grants or loans from EU bodies. In 2008-10, this share increased to 
3.3 per cent. Most of EU funding is distributed through the Framework Pro-
gramme for Research and Technological Development. Other funding bodies, 
which include public foundations and foreign governments, also gained in im-
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portance. In 2008-10, 20 per cent of innovative firms received funding from this 
source. 

Figure 40.  Public financial support to innovative firms 2004-2010 by public funding 
body 
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Firms may have received public funding from more than one funding body. * Funding through the EU 
Framework Programme not surveyed as a separate category for 2004-2006. 

The share of innovative firms receiving public financial support varies signifi-
cantly across industries (Figure 41). Firms from R&D-intensive manufacturing in-
dustries such as electronics/electrical equipment, machinery and chemicals/-
pharmaceuticals report the highest share of funded firms (35 to 37 per cent). 
Further industries, where more than 25 per cent of innovative firms receive public 
funding for at least some of their innovation projects, include manufacture of tex-
tiles, clothing and leather, manufacture of automobiles, engineering and R&D ser-
vices, and computer services and telecommunications. Industries with a share of 
publicly funded innovative firms of less than 10 per cent include wholesale trade, 
other business services, media services and financial intermediation. For most in-
dustries, the share of innovative firms with public financial support increased over 
the past six years. 

The largest increase in the share of innovative firms receiving public financial 
support for their innovation activities took place in R&D-intensive manufacturing. 
Both BMWi and BMBF substantially increased the number of funded firms in this 
sector between 2006-08 and 2008-10. This greater funding activity was mainly 
driven by a significant increase in budget for the ZIM programme in 2009 and 
2010 financed by a federal recovery programme to combat the severe recession in 
2009. At the side of BMBF, the new funding scheme SME Innovative contributed 
to a net increase in the number of funded firms from 2008 onwards (see Aschhoff 
et al., 2012). The share of innovative firms from R&D-intensive manufacturing 
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that received funding from state governments or the EU Commission increased as 
well, though at a lower extent compared to federal funding.  

Figure 41.  Public financial support to innovative firms 2004-2010, by industry 
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In other manufacturing, the increased share of funded firms is almost entirely 
due to a higher funding activity of federal government agencies. Again, both the 
BMWi and the BMBF increased the number of funded firms in this sector sub-
stantially. A similar pattern emerges in knowledge-intensive services. The higher 
share of funded firms in this sector resulted primarily from higher funding activi-
ties of the BMWi, while the BMBF’s expansion in the number of funded firms in 
this sector was less significant. Innovative firms in this sector also profited from 
larger funding activities during 2008-2010 by state governments and the EU 
Commission.  

In other services, most funding bodies decreased the number of funded firms in 
the 2008-2010 period compared to 2006-2008. Innovation activities in this sector 
are often out of the scope with funding programmes that target specific high-tech 
areas or focus on collaborative projects involving public science organisations.  
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Figure 42.  Public financial support to innovative firms by public funding body 
2006-2010, by main sector 
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Firms may have received public funding from more than one funding body. 

Smaller firms use public funds less frequently to finance at least parts of their 
innovation activities. Among innovative firms with 5 to 49 employees, 18 per cent 
received public funding during 2008 and 2010, compared to 22 per cent for inno-
vative firms with 50 to 249 employees and 28 per cent for the size class 250 to 
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999 employees (Figure 43). Among very large innovative firms, 49 per cent used 
public funding to finance at least one of their many innovation activities. A grow-
ing share of funded firms by size class can be found for each public funding body.  

Figure 43.  Public financial support to innovative firms by public funding body 
2006-2010, by size class 
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Firms may have received public funding from more than one funding body.  
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Funding by the EU Commission and the BMBF is targeted comparatively more 
at larger firms than funding by BMWi and state governments. One should note, 
however, that in small firms that receive public funding, a significantly higher 
share of their total innovation expenditure is financed through public sources 
while for large firms, public funding typically covers only a very small share of 
their total innovation expenditure. For this reason, government contribution to to-
tal innovation expenditure in the group of small firms is substantially higher than 
for the group of large enterprises (see Peters et al., 2006).   

Over the past six years, the share of firms receiving public funding increased in 
all size classes. For small and medium-sized firms, the increase was particularly 
pronounced between 2004-06 and 2008-10, while the number of medium large 
firms with 250 to 999 enterprises receiving public funding mainly grew between 
2006-08 and 2008-10. The latter development reflects increased funding activities 
of firms from this size class in the ZIM programme in the years 2009 and 2010. In 
these two years, the programme extended the group of firms entitled to apply for 
funding to this size class. The recent increase in the share of very large firms (with 
1,000 or more employees) receiving public grants for innovation projects is pri-
marily due to greater funding activity of the BMBF, particularly in context of new 
initiatives such as the Cutting-edge Cluster Programme or the Innovation Allianc-
es. 

 



 

7 Innovation Strategies

The rise of the informational age and the liberalization of trade, labour and finan-
cial markets have been challenging for innovating firms for the last 20 years. To 
keep pace, firms’ innovation activities have relied on innovation strategies that 
have been adapted to this fast-moving environment frequently (Teece, 2010). An 
innovation strategy constitutes the framework for innovation projects where it ba-
sically consists of three pillars – the determination of aims of innovations, the 
competitive positioning and the acquisition and allocation of resources and assets 
(Spielkamp und Rammer, 2006).  

According to Freeman (1982) there are six different types of innovation strate-
gies. Firms that pursue an offensive strategy are usually aimed at becoming the 
technical and the market leader. They want to be first mover with their innovations 
and are noted for being resistant competitors. They are R&D-intensive, on in-
house R&D relying firms, which are embedded in the technological-scientific 
community strongly. In contrast, defensively-oriented innovators basically differ 
from offensively-oriented innovators only in their reluctance to introduce innova-
tions at first. An imitative innovator is satisfied to follow way behind the leaders 
in established technologies. Thus, their technological know-how and ambitions are 
not as pronounced as in the above mentioned cases. Firms that pursue a dependent 
strategy do not have any R&D facilities and do never imitate or invent unless their 
customers or – if they are departments of a larger firm – parent request an innova-
tion. Traditional firms, which Freeman (1982) calls the “peasants of industry”, 
are actually non-innovating firms. Their products and processes rarely change. 
The unique characteristic of the last, the opportunistic, strategy is the occupation 
of a niche (at least initially). In fast moving markets opportunistic firms identify a 
new opportunity, in the sense of a new product with demand potential and develop 
it. Though these firms possess tight linkages to the scientific community, they do 
not necessarily rely on in-house R&D. 

While Freeman (1982) labels and characterises the different strategy types, 
Teece (1986) stresses the importance of strategy for profiting from innovations 
and breaks it down into two pillars – the appropriability regime and complemen-
tary assets. The former refers to the degree of ease for competitors to imitate, 
which is determined by the nature of the technology and the efficacy of protection 
mechanisms. The latter refers to a firm’s need for specific assets – such as distri-
bution networks, brand-name reputation, competitive manufacturing – to imple-
ment its innovation on the market successfully. Firms can either buy (contracting) 
or build (integrating) the required assets.  

Which strategy is to be chosen is contingent on the appropriability regime (Pi-
sano, 2006): In a tight appropriability regime (imitation is difficult), where the ac-
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cess to complementary assets does not really matter, firms pursuing an offensive 
or defensive strategy should profit from their innovations at most. Firms operating 
in a weak regime (normal case) face far more problems.10 They depend on an (ex-
clusive) access to complementary assets to fully profit from their innovations. In-
novators profit more than imitators unless imitators are better positioned regarding 
the complementary assets needed. Consequently, in a weak regime an offensive 
strategy bears the largest profit risk, followed by a defensive-oriented firm. A 
weak setting is comfortable for opportunistic innovators, also called disruptive in-
novators (Christensen, 1997). Accordingly, they profit from other’s innovations by 
building the complementary specialised assets needed to enter the market (Pisano, 
2006). The choice of the right strategy could thus be decisive for firms to profit 
from their innovation investment. 

This chapter provides a short overview of the different aspects of an innovation 
strategy. First, we highlight firms’ objectives of innovations. Second, we focus on 
two aspects of resource allocation and positioning of product innovations. The 
third section deals with process innovators as first movers, while section four ad-
dresses effects of non-technological innovations. 

7.1 Objectives of Innovations 

Over the course of decision to finance innovation projects and which strategy to 
pursue, firms should be aware of the goals they want to achieve. The MIP 2009 
questionnaire contained a question on the importance of potential objectives of in-
novations, following the harmonised CIS questionnaire, though expanding the list 
of potential objectives by a few items. Firms should indicate whether the respec-
tive objective had a low, middle or high importance for their innovation activities 
during 2006 and 2008 or whether the firm would classify the respective objective 
as being irrelevant. Since this question was targeted at firms with product or pro-
cess innovation activities only, the following analysis is restricted to this group of 
firms. 

The most frequently assigned objective for conducting innovations is the im-
provement of the quality of products/services (93 per cent; Figure 44). The broad-
ening of products/services supply (89 per cent) as well as the increase of produc-
tion/service flexibility (89 per cent) are also widely stated. 86 per cent of firms 
pursue the aims of opening up new markets and the increase of the market share in 
existing markets. Only slightly fewer firms (83 per cent) try to increasing their 
production/service capacity or want to replace outdated products or processes. 
Still, a high percentage of innovative firms aims at reducing labour unit costs (77 
per cent). Following with some distance are the reduction of material/energy unit 
costs (70 per cent), the fulfilment of standards (70 per cent) as well as the fulfil-
ment of laws/regulations (69 per cent). In comparison, the increase in health secu-

                                                           
10 More details can be found in Teece (1986, 2006) and Pisano (2006). 
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rity (63 per cent) and the reduction of the environmental burden (62 per cent) are 
pursued less frequently.  

Figure 44.  Importance of objectives of innovations 2006-2008 
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Although the majority of firms pursue a number of given objectives for their 
innovation projects, most of these aims do not show a high importance among in-
novative firms. Indeed, only two objectives are marked as highly important and 
show a share of more than 50 per cent. That is the improvement of prod-
ucts/services quality (55 per cent) and the broadening of products/services supply 
(53 per cent). Less important objectives are the opening up of new markets (41 per 
cent), the increase of production/service flexibility (37 per cent) and the increase 
of the market share in existing markets (37 per cent). At least the replacement of 
old product/processes (33 per cent), the increase of production/service capacity 
(27 per cent), the fulfilment of standards (25 per cent) and the reduction of labour 
unit costs as well as the fulfilment of laws/regulations (both 23 per cent) show a 
share of more than 20 per cent while being classified as highly important. Only the 
increase in health security (20 per cent), the reduction of material/energy unit 
costs (19 per cent) and the reduction of the environmental burden (16 per cent) 
seem to be less strongly pursued among the highly important objectives. 

Overall, differentiating by sector groupings discloses only small changes in the 
ranking of the proportions of highly important objectives (Figure 45). Among all 
sectors, the improvement of product/service quality and the broadening of prod-
uct/service supply still rank among the two most frequently stated objectives, fol-
lowed by the opening up of new markets, the increase of production/service flexi-
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bility and the increase in market shares in existing markets. Firms of the 
knowledge-intensive service sector show the two largest as well as the two small-
est shares of highly important objectives. More precisely, the improvement of 
product/service quality (59 per cent) and the broadening of product/service supply 
(61 per cent) are the largest shares, while the reduction of the environmental bur-
den (5 per cent), the reduction of energy/material unit costs (8 per cent) and the 
increase in health security (9 per cent) are the two smallest shares.  

Figure 45.  Highly important objectives of innovations 2006-2008, by main sector 
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Differentiating by size (Figure 46) reflects the same ranking as discussed 
above. Apart from that, firms with more than 49 employees show large and more 
fluctuating shares regarding highly important objectives of innovations, relative to 
smaller firms. That is, the shares of small firms (5-49 employees) range from 20-
38 per cent the respective shares of medium firms (50-249 employees) range from 
(16-61 per cent), those of large firms (250-999 employees) appear to be between 
16 and 54 per cent and those of very large firms (more than 1,000 employees) ap-
pear to lie in the interval of 20 and 60 per cent. 
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Figure 46.  Highly important objectives of innovations 2006-2008, by size class 
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7.2 Combining Product and Process Innovations

After a firm has decided to invest in innovation efforts and which aims to pursue, 
the next step would be to consider the implementation of innovations. There might 
be further investment required to launch the planned innovation projects. Accord-
ing to Teece (1986), an innovator might also require additional investments in 
complementary assets to successfully introduce its innovation on the market or in 
the company. The MIP 2009 questionnaire covers this issue for firms which intro-
duced product innovations between 2006 and 2008. Firms were asked whether all, 
most, several or none of their product innovations had been reliant on new or fur-
ther development of process technology. Unfortunately, it is not visible whether 
they had acquired or built the required technology. 

In general, the necessity to use advanced process technology to implement 
product innovations relates negatively to firm size (Figure 47, upper panel). While 
about 16 per cent of very large product innovators do not show any dependence on 
advanced process technology, this share increases step-by-step with decreasing 
firm size. That is, the product innovations of 23 per cent of large enterprises, 26 
per cent of medium enterprises and 33 per cent of small enterprises do not depend 
on advanced process technology. The same relationship qualitatively applies to 
firms whose product innovations do not depend entirely on more sophisticated 
process technology.  
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Figure 47. Necessity for new or further development of process technology for 
product innovations introduced 2006-2008, by main sector and size class 
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A different pattern holds for firms whose product innovations relied only in 
several cases on advanced process technology. These shares increase steadily from 
32 per cent (small enterprises) to 47 per cent (very large enterprises). Compared to 
the previously mentioned cases, there is no visible relationship between firm size 
and product innovations that were most often reliant on new or further develop-
ment of process technology. 

Among sectors, 27 per cent of R&D-intensive manufacturing firms indicated 
that none of their product innovations had been in need of advanced process tech-
nology (Figure 47, lower panel). This share is smaller than the respective one of 
other manufacturing firms (29 per cent), of firms in the knowledge-intensive ser-
vice sector (33 per cent) and of other services firms (36 per cent). This implies that 
firms in R&D-intensive manufacturing relied more frequently on technology pro-
gress to launch/introduce product innovations than firms of other sectors. Accord-
ingly, R&D-intensive manufacturing firms indicated relative frequently that ad-
vanced process technology had been necessary for all product innovations (14 per 
cent), for most product innovations (22 per cent) and for several product innova-
tions (38 per cent). These shares are only surpassed in three cases. This applies to 
firms of the other manufacturing/services sector whose product innovations had 
always relied on advanced technology (15 per cent/18 per cent) and to firms of the 
knowledge-intensive service sector whose product innovations had mostly relied 
on advanced technology (26 per cent). 
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7.3 Novelty of Process Innovations 

The 2009 Mannheim innovation panel also included the question whether a pro-
cess innovating firm, which had implemented one or more process innovations in 
2006-2008, had been a first mover. As there remains some sort of uncertainty re-
garding the knowledge about being a first mover or not, firms could also indicate a 
lack of knowledge. 

Across all sectors, the majority of process innovating firms were not first mov-
ers (Figure 48, left panel). Among these, 41 per cent of R&D-intensive manufac-
turing firms, 55 per cent of other manufacturing firms, 49 per cent of knowledge-
intensive service firms and 57 per cent of other service firms implemented already 
existing process innovations. Only a small proportion of process innovators had 
been a first mover that implemented process innovations new to the market. In 
numbers, 22 per cent of R&D-intensive manufacturing firms, 13 per cent of other 
manufacturing firms, 18 per cent of knowledge-intensive service firms and 14 per 
cent of other service firms had been first movers. 

Figure 48.  First mover with process innovations 2006-2008, by main sector and size 
class 
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Differentiating by size discloses a negative relationship between firm size and 
the probability of being a first mover (Figure 48, right panel). The proportion of 
firms being a first mover decreases steadily from small firms (54 per cent), over 
medium firms (46 per cent) and large firms (45 per cent), to very large firms (31 
per cent). Similar to sector differentiation, the share of firms that was a first mover 
in 2006-2008 is approximately 20 per cent unless the firms were not larger 999 
employees. In this case, the share is 31 per cent. Taking into account the mere 31 
per cent probability for very large firms of not being a first mover, it seems to be a 
strong signal for these firms to have a considerable impact on the market with 
their process innovations.  

For the sake of completeness, it should be mentioned that almost every third 
firm did not have any idea about being a first mover or not. This takes on the 
above mentioned issue to what extent firms are capable to know whether they are 
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first mover or not. This knowledge requires a rather high degree of cross-linkage 
and/or transparency in the market or a manageable size of the market. These might 
be reasons why small and medium firms are more likely to determine whether 
they are a first mover or not.  

7.4 Geographical Markets of Market Novelties 

Another dimension of a firm’s innovation strategy relates to the geographical 
markets which are targeted by new products. This choice is particularly important 
for market novelties as the geographical market indicates the extent to which the 
novelty will compete with prior innovations and other potential innovators. In or-
der to identify the relevance of different geographical markets for market novel-
ties, the 2011 questionnaire contained a question for the first time which asked 
firms to indicate whether their market novelties were new to the German, the Eu-
ropean or the World market. Firms were allowed to tick all three items in case 
they had several market novelties which target different geographical markets. It is 
important to note, however, that firms with a new-to-the-world innovation are not 
automatically classified as having a new-to-Europe or new-to-Germany novelty. 

The results show that 77 per cent of all firms that introduced market novelties 
between 2008 and 2010 targeted the German market. 49 per cent of firms with 
market novelties introduced new products that were new to the European market, 
and 43 per cent of firms with market novelties had new-to-the-world innovations. 
Related to all product innovators (including product innovators without any mar-
ket novelty), 17 per cent had new-to-the-world and 19 per cent new-to-Europe in-
novations. These shares are equal to 6 and 7 per cent of all firms in the German 
business enterprise sector.  

Differentiating by sector shows that new-to-the-world novelties are most fre-
quent in R&D-intensive manufacturing, followed by other manufacturing, 
knowledge-intensive services and other services (Figure 49). This ranking is in 
line with the general geographical market orientation of these sectors. High trans-
portation costs in many of the other manufacturing industries and limited tradabil-
ity of services restrict the world-market orientation of firms in these sectors, which 
is also reflected in their innovation strategies. The share of firms with market nov-
elties that only targeted the German market is significantly higher in these three 
sectors compared to R&D-intensive manufacturing. The importance of the Euro-
pean market as target market for market novelties is lowest in knowledge-
intensive services. 

Large firms with market novelties are more likely to target the world market 
compared to small and medium-sized firms. With regard to the European market, 
only small firms with market novelties show a lower share of innovations that 
were new to Europe. The propensity of firms with market novelties to target the 
German market does not vary significantly by firm size. The somewhat higher 
share for very large firms mainly reflects the fact that these firms introduce a large 
number of different innovations during a three year time period which makes it 
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more likely that at least one innovation will only target the German market, while 
others target European or world markets.  

Figure 49.  Geographical markets of market novelties introduced 2008-2010, by 
main sector and size class 
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7.5 Strategies of Non-technological Innovators 

While this chapter so far has been focusing on firms’ strategies linked to product 
and process (technological) innovations, the present section examines to the strat-
egies that firms pursue with so called “non-technological innovations”.11 Accord-
ing to the third edition of the Oslo Manual, -technological innovations are organi-
sational and marketing innovations. In a general sense, the former refers to the 
creation or adoption of an organisational method new to the firm, the latter refers 
to the creation or adoption of a marketing concept or strategy new to the firm 
(OECD and Eurostat, 2005).12 Non-technological innovations are mostly consid-
ered as complementary to the impact of technological innovations on firm and in-
novation performance (Schmidt and Rammer, 2007; Mothe and Nguyen Thi, 
2010; Evangelista and Vezzani, 2011).  

In the 2009 questionnaire, firms were requested to provide information about 
the effects of marketing and organisational innovations of 2006-2008. On the one 
hand, firms should evaluate the importance of three effects of marketing innova-
tions – entry in new geographic markets, approach new customer groups and in-
crease or maintain market shares in existing markets. On the other hand, firms 
should assess the relevance of five effects of organisational innovations – reduce 
response time, improve ability to develop technological innovations, improve 

                                                           
11  Chapter 10 gives a more detailed insight into non-technological innovations. 
12  The academic literature has not yet agreed on a common definition of the term “organi-

sational innovation” (Lam, 2005). 
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product quality, reduce costs, and improve communication and information shar-
ing. This information can be used to discuss the underlying strategies of these 
types of innovation. 

Marketing innovations are primarily used to increase or maintain market shares 
in existing markets and to approach new customer groups. Entering new geo-
graphic markets is a less important strategy linked to marketing innovations 
(Figure 50). While 69 per cent of marketing innovators indicated that the entry in 
new geographic markets was a relevant effect of their marketing innovations, 89 
and 90 per cent, respectively, indicated that increasing or maintaining market 
shares and approaching new customer groups were relevant effects. When only 
looking at firms that reported highly important effects, the same ranking of effects 
occurs. 

Figure 50.  Importance of effects of marketing innovations 2006-2008 
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In R&D-intensive manufacturing, the share of marketing innovators that reports 
high importance is higher than in the other three sectors for all three effects of 
marketing innovations (Figure 51, left panel), indicating that marketing innova-
tions are more effectively used to improve a firm’s market position. 27 per cent of 
marketing innovators in this sector indicated a high effect of increasing or main-
taining market shares in existing markets, 25 per cent indicated a high effect of 
approaching new customer groups, and 12 per cent indicated a high effect of en-
tering new geographic markets. In the other services sector, entering new geo-
graphic markets through marketing innovations is -when compared to the other 
sectors- relatively more important while approaching new customers is less im-
portant, though the latter is still more often a highly important effect of marketing 
innovations than the former. 

With respect to firm size, smaller firms less often report highly important ef-
fects of marketing innovations, which mainly reflects the situation that they typi-
cally introduce a smaller number of marketing innovations than large firms, which 
reduces the probability that a certain effects may occur. When looking at the rela-
tive importance of each of the three effects within each size class it becomes evi-
dent that large firms use marketing innovations more often to increase or maintain 
their market share in existing markets, e.g. by raising the entry costs of potential 
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entrants. For medium sized firms, approaching new customer groups is as im-
portant as increasing or maintaining market shares.  

Figure 51.  Highly important effects of marketing innovations 2006-2008, by main 
sector and by size class 
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The most important effect of organisational innovations is to improve the quali-
ty of goods and services while reducing costs is of least importance (Figure 52). 
Other important effects are also rather linked to improving quality of operations, 
namely reducing the time to response to customer or supplier needs, and improv-
ing communication and information sharing within the own organisation and with 
other organisations or individuals. Improving the ability to develop new products 
or processes is also a less important effect of organisational innovations. The clos-
er link of organisational innovations to product quality does not imply that these 
innovation activities are closer linked to product innovation since quality im-
provement is also an important objective and effect of process innovation (see 
chapter 4). 

13 per cent of organisational innovators indicated a high effect of organisation-
al innovations on reducing costs, 14 per cent on improving the ability to develop 
new products/processes, 28 per cent on improving communication, 29 per cent on 
reducing the time to respond to customer or supplier needs, and to 38 per cent on 
improving product quality. The share of firms that indicated a small and medium 
effect is quite similar for all five effects at about 60 per cent. 

Improving product quality through organisational innovations is particularly 
important for organisational innovators in the knowledge-intensive services 
(Figure 53, upper panel). In other services, reduction of response time is the most 
important effect of organisational innovations. Improving the ability for techno-
logical innovations is an effect of organisational innovations that is most often 
highly important in R&D-intensive manufacturing and in knowledge-intensive 
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services, while it is rarely a strategy for organisational innovations in other ser-
vices. 42 per cent of organisational innovators in knowledge-intensive firms and 
the 33 per cent in other services benefited most frequently from the improvement 
of firms’ product quality while in R&D-intensive manufacturing and in other 
manufacturing this share was 32 and 31 per cent, respectively. Reducing the time 
to respond to customer or supplier needs was a highly important effect for 36 per 
cent of organisational innovators in other services, for 30 per cent in R&D-
intensive manufacturing, for 29 per cent in other manufacturing and for 22 per 
cent in knowledge-intensive services. Improving communication and information-
al flows is a highly important effect for 30 per cent in knowledge-intensive ser-
vices, 29 per cent in R&D-intensive manufacturing, for 28 per cent in other ser-
vices, and 24 per cent of organisational innovators in other manufacturing. 
Between 11 per cent (knowledge-intensive services) and 14 per cent (all other sec-
tors) of organisational innovators report the reduction of costs as highly important 
effect.  The respective shares for improving a firm’s ability to develop technologi-
cal innovations range from 8 per cent (other services) and 13 per cent (other man-
ufacturing) to 19 per cent (knowledge-intensive services) and 20 per cent (R&D-
intensive manufacturing).  

Figure 52. Importance of effects of organisational innovations 2006-2008 
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The improvement of firms’ product quality is a more important strategy of or-
ganisational innovators in small and medium-sized firms (36 and 38 per cent, re-
spectively) than for large and very large firms (29 and 26 per cent, respectively). 
The same is true for reducing response time, which is a highly important effect for 
33 per cent of medium-sized and 29 per cent of small firms, compared to 26 to 27 
per cent for large firms. Improving communication and information flows is also a 
somewhat more important effect of organisational innovations in small and medi-
um-sized firms (28 to 29 per cent, compared to 25 to 26 per cent for large firms). 
Very large firms tend to put more emphasis of organisational innovations’ effects 
on improving their ability to develop technological innovations, though this effect 
still only ranks fourth among the five effects in this size class. The reduction of 
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costs is also relatively more important in larger than in small and medium-sized 
firms. 

Figure 53.  Highly important effects of organisational innovations 2006-2008, by 
main sector and by size class 
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8 Innovation Networks 

Knowledge is a key factor for generating innovations, which in turn ensure firms’ 
competiveness. The need for knowledge has increased in the face of more com-
plex innovation processes, shorter innovation cycles, and increased international 
competition. Moreover, the necessity for knowledge increases with the degree of 
novelty. Since valuable knowledge increasingly arises outside a firm, firms do not 
only rely on knowledge or capabilities within the firm. Instead firms also draw on 
external knowledge (Tidd et al., 2000; von Hippel, 1988).  

Through interaction with third parties, on the one hand, firms can better esti-
mate the demand and align their innovation activities to the needs and require-
ments of the market. On the other hand, the technology push can be fostered by 
complementing own capabilities and knowledge with external competences. Con-
necting external knowledge sources with in-house activities is crucial for firms to 
fully exploit their R&D and innovation programmes (Laursen and Salter, 2006). In 
the literature, the opening up of the innovation process is also known as open in-
novation (Chesbrough, 2003). 

In this chapter, we provide an overview of three aspects regarding firms’ exter-
nal links: (1) the information sources that firms use for their innovation projects, 
(2) the involvement of firms in innovation cooperation as a specific and important 
type of interaction, and (3) the extent to which firms’ innovations are finally the 
result of collaboration with external partners.  

Innovation relies on the access to information. But internal information is often 
not sufficient. Thus, firms draw on knowledge from both internal and external 
sources. In order to assess the extent to which firms seek knowledge from specific 
sources we use a corresponding question from the questionnaire in 2009. Firms 
were asked to indicate the use and the importance of 12 different information 
sources for generating innovative ideas or for improving innovation projects. 

External information can be acquired through a broad variety of different chan-
nels, including joint research projects, consulting and contract research, licensing 
contracts, personnel exchange, and informal interaction between scientists of dif-
ferent firms or institutions (D'Este and Patel, 2007; Schartinger et al., 2002). In 
case external knowledge is not accessible, transferable or needs adjustments, a 
formal way to exchange knowledge and thus, to complement own knowledge is 
through cooperation in innovation projects. Simultaneously, outflows of own 
knowledge are controlled. Cost and risk-sharing are two other important input-
related motives for cooperation (Hagedoorn, 1993; Cassiman and Veugelers, 
2002). In a cooperative project two or more parties jointly work on a specific topic 
with a defined goal. Usually the partners agree beforehand about the inputs and 
tasks of each partner and predetermine the ownership of the results. Cooperative 
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agreements in innovation are a common and important type of interaction (Hage-
doorn, 2002). Several studies provide evidence for the positive effect of (specific) 
cooperation on firms’ innovation output (Aschhoff and Schmidt, 2008; Belderbos 
et al., 2004a; Tether, 2002). Besides, in all industrialised countries, public support 
policies explicitly encourage cooperation in R&D and innovation projects between 
different actors, in particular between enterprises and science. The questionnaires 
in 2009 and 2011 include the same question about a firm’s involvement in R&D 
and innovation cooperation. After indicating whether a firm cooperates overall, 
firms were asked about the type of partner such as suppliers or universities and 
about the location of the partner. Moreover, the firms specified the most valuable 
type of partner for the firm’s innovation activities.   

As a consequence firm’s innovations are not necessarily developed by the firm 
itself but might be developed in collaboration with third parties. In the last section 
of this chapter, we review to what extent firms’ product and process innovations, 
respectively, are finally due to collaboration with third parties. Thereby collabora-
tion is not restricted to formal cooperation but also includes more loose type of in-
teractions. A corresponding question is included in the questionnaires 2007, 2009 
and 2011.  

8.1 Use of Information Sources for Innovation 

Information is essential for innovation and can be retrieved from a broad range of 
sources. In the questionnaire 2009 the firms were asked about the following 12 
sources which can be split into four groups: (1) internal sources: within enterprise 
or enterprise group, (2) market sources: customers/clients, suppliers, competitors, 
consulting firms/commercial R&D service providers, (3) institutional sources: 
universities/universities of applied sciences, public research organisations, and (4) 
other sources: conferences/trade fairs/exhibitions, scientific journals/trade/tech-
nical publications, associations/chambers, patent specifications, standardisation 
committees/documents. The firms should indicate for each source whether it had a 
low, middle or high importance for the generation of ideas for new innovation pro-
jects or the conduct of innovation projects during 2006 and 2008 or whether the 
firm did not use the respective source. The question is only directed at firms with 
innovation activities. 

Innovative enterprises most frequently use information available within their 
own enterprise or enterprise group for their innovation projects (92 per cent; Fig-
ure 54). Market sources are also widely used. Nine in ten firms use customers and 
clients as information sources. 84 per cent of the firms use information from com-
petitors and 80 per cent information from suppliers. Only slightly fewer firms re-
trieve information from scientific journals and trade publications (79 per cent) and 
on conferences and trade fairs (74 per cent).This is followed by associations and 
chambers (57 per cent) and consultants and commercial R&D service providers 
(48 per cent) as information sources. Institutional sources are used less frequently. 
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43 per cent of the firms consider universities as information sources. Three in ten 
firms use information from public research organisations.  

Although innovative enterprises use a large variety of information sources the 
contribution of specific sources to innovation projects is limited. Two sources 
seem to be most effective. 50 per cent of innovative enterprises declare internal 
sources as highly important. Customers and clients play a highly important role 
for 41 per cent of firms. These two sources were also most widely used. All other 
sources seem to be far less important for innovation and their use appears to be 
less efficient. Between 10 per cent and 15 per cent of the firms get highly im-
portant information from competitors, suppliers, scientific journals and confer-
ences, respectively, although between 74 per cent and 84 per cent of the firms 
used these sources. Less than 7 per cent of the firms appreciate associations, con-
sulting firms, standardisation and patent information, respectively, as highly im-
portant source. The institutional sources universities and public research organisa-
tions serve as an important source for 5 per cent and 2 per cent of the firms. It 
seems that knowledge of the science sector is usually rather far from actual appli-
cation and not ready to use in firms’ innovation projects. 

Figure 54. Importance of information sources for innovation activities 2006-2008 
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Overall, the ranking of highly important information sources remains rather 
stable for different sector groups and size classes (Figure 55). All subgroups rank 
the own enterprise and customers as most important information sources. Due to 
the larger need for information, firms in R&D-intensive manufacturing use a 
broader range of information sources compared to other manufacturing firms. 
R&D-intensive manufacturing firms score most sources as highly important more 
often compared to other manufacturing firms. The same pattern holds for 
knowledge-intensive firms in comparison to other service firms. Notable excep-
tions are suppliers and conferences as information sources. Other service firms 
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more frequently use suppliers and conferences and score them more often as im-
portant compared to R&D-intensive service firms.  

The larger the enterprise the more often useful information is provided by the 
enterprise itself. While about two-thirds of firms with 250 employees or more as-
sess internal sources as highly important, this share equals 47 per cent for firms 
with less than 50 employees. This relationship also holds for customers and com-
petitors as highly important information sources. The larger the firms the more 
likely firms retrieve information from customers and from competitors and other 
enterprises in the sector. In addition, large firms seem to have the capability to 
make use of information provided by institutional sources. Compared to smaller 
firms, firms with 1,000 and more employees declare universities and public re-
search institutions as highly valuable information source about twice as often. 

Figure 55.  Highly important information sources for innovation activities 2006-
2008, by main sector and by size class 
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8.2 Innovation Cooperation 

Compared to gathering information from different sources, cooperation implies a 
formalised and more target-oriented exchange of knowledge. Moreover, external 
knowledge is being adjusted to the firm’s needs. In the questionnaire, innovation 
cooperation is defined as an active participation with other enterprises or institu-
tions on innovation activities. Thereby, both partners do not need to commercially 
benefit from the collaboration. Pure contracting out of work with no active coop-
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eration is excluded. Only enterprises with innovation activities answer the ques-
tion. 

During 2008 and 2010, 18 per cent of all enterprises with innovation activities 
cooperated with at least one partner on any of their innovation activities (Figure 
56). In particular, firms in R&D-intensive manufacturing have a high need for ex-
ternal knowledge and are more likely to cooperate with other enterprises or institu-
tions. The share of cooperating firms in R&D-intensive manufacturing (38 per 
cent) is almost twice as high as the share in knowledge-intensive services (20 per 
cent) and other manufacturing (18 per cent). Cooperation is least common for 
firms in other services (9 per cent). The larger the firm the more likely the firm is 
involved in cooperation. While 64 per cent of firms with 1,000 employees and 
more engage in cooperation, this share equals 15 per cent for firms with less than 
50 employees.  

Figure 56.  Involvement in innovation cooperation, 2006-2010 
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Overall, the share of innovative firms that were engaged in innovation coopera-
tion remained stable between the two three year periods 2006-2008 and 2008-
2010. Nevertheless, temporal changes occurred for some subgroups. While firms 
in the manufacturing sector increased their engagement in cooperation, 
knowledge-intensive service firms significantly decreased their involvement. The 
share of cooperating firms remained constant in other services. With regards to 
firm size, the group of smallest firms slightly reduced their engagement in cooper-
ation while all other firms expanded their involvement.  

Firms were also asked to indicate the type of cooperation partner. The question 
considers seven possible cooperation partners: other enterprises within own enter-
prise group, customers, suppliers, competitors and other enterprises in the sector, 
consulting firms and commercial R&D service providers, universities, and public 
research organisations. Firms may cooperate with more than one type of partners. 
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Universities gained importance as cooperation partner in 2008-2010 compared 
to 2006-2008 and became the most frequently used cooperation partner (Figure 
57). 58 per cent of the firms that were involved in innovation cooperation chose 
universities as partners. Thus, a strong link exists between enterprises and univer-
sities. Customers are chosen less frequently as partner in the second period while 
suppliers became more attractive. Both types are equally often chosen during 2008 
and 2010. About 44 per cent of the cooperating firms are engaged in cooperation 
with customers and suppliers, respectively. The cooperation rate with consulting 
firms remained stable. Nearly one third of the firms cooperate with consulting 
firms or commercial R&D service providers. Cooperation with enterprises within 
the own group decreased by 5 percentage points between the two periods. During 
2008 and 2010 about one out of four cooperating firms cooperate with other units 
of the own enterprise group. Basically the same rate applies to public research in-
stitutions due to an increase in this rate between the two three year periods. 
Coopetition, i.e. cooperation with competitors (Brandenburger and Nalebuff, 
1996), considerably decreased from 30 per cent in 2006-2008 to 19 per cent in 
2008-2010 and became the least common cooperation partner.  

Figure 57  Type of partner and most important f partner in innovation cooperation, 
2006-2010
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Cooperation partner: multiple answers possible; most valuable cooperation partner: single choice. 

The order of the most valuable partners is the same as the order of the frequen-
cy with which the types are chosen as cooperation partners. Besides being the 
most widely-used cooperation partner, universities are also declared as the most 
valuable cooperation partner for the enterprise’s innovation activities most often. 
28 per cent of the firms that are involved in cooperation evaluated universities as 
the most valuable. Customers and suppliers follow as most valued partners with 
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18 per cent and 17 per cent. The temporal development regarding the most valua-
ble partner shows the same pattern as the development regarding the involvement 
in cooperation with specific partners.  

With regards to universities these findings might contradict the results regard-
ing highly important information sources at first glance. On the one hand, univer-
sities are far less frequently used as information sources and are considered less 
often as highly important compared to the own enterprise group and to other mar-
ket participants, namely customers, suppliers and competitors. On the other hand, 
universities are more often chosen as cooperation partner than other types of part-
ners and are declared more often as most valuable partner. However, this pattern 
supports the view that knowledge from the science sector is usually not ready to 
use and easy to apply. It needs to be further developed and adjusted in order to sat-
isfy firms’ needs. But once this is done, the knowledge is very valuable for firm’s 
innovation activities (Aschhoff and Schmidt, 2008; Belderbos et al., 2004b; 
Siegel, 2004).  

Figure 58. Type of partner and most important partner in innovation cooperation 
2008-2010, by main sector 
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Cooperation partner: multiple answers possible; most valuable cooperation partner: single choice. 

The pattern of chosen cooperation partners varies to some degree by the sector 
(Figure 58). Cooperating firms in R&D-intensive manufacturing and knowledge-
intensive services show a similar pattern during 2008 and 2010 – with universities 
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being the far most frequent partner (65 and 69 per cent) followed by customers 
(49, 47 per cent) and then by suppliers (40, 34 per cent). For firms in other manu-
facturing the cooperation rate with these three partners is more balanced and lies 
between 43 and 53 per cent. In contrast, other services firms clearly favour coop-
eration with suppliers (52 per cent) and consulting firms and commercial R&D 
service providers (51 per cent). Universities and customers are far less important 
as cooperation partner for this group. 

Figure 59.  Location of innovation cooperation partner, 2006-2008 
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Figure 60.  Location of innovation cooperation partner 2008-2010, by main sector 
and by size class 
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Almost all of the cooperating firms have partners that are located in Germany 
(Figure 59). Additionally, about one third of the firms have cooperation partners 
from other European countries. This share slightly increased from 2006-2008 to 
2008-2010. Non-European cooperation partners are far less common and no trend 
towards cooperation with partners from these countries is observed. 8 per cent of 
cooperating firms have partners from the United States, 5 per cent from China or 
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India. 6 per cent are engaged in cooperation with partners from all remaining 
countries.  

In all sectors and size classes, cooperating firms are intensively involved in co-
operation with domestic partners (Figure 60). Firms in R&D-intensive manufac-
turing seem to be slightly more internationalised than other manufacturing firms. 
Compared to other service firms, knowledge-intensive service firms are more ori-
ented towards other European countries and the United States. In contrast, other 
service firms are more likely to be engaged with partners from China or India and 
the rest of the word than knowledge-intensive firms. International cooperation 
clearly increases with firm size. The larger the firm, the more likely the firm is in-
volved in cooperation with partners from each of the listed regions. 

8.3 Product and Process Innovation Based on Collaboration

In order to determine to which extent collaboration finally contributes to a firm’s 
innovation output, innovative firms were asked to indicate whether the product 
and process innovations that they introduced in the previous three year period had 
been developed in collaboration with other enterprises or institutions. Collabora-
tion is not restricted to formal cooperation but also captures other types of interac-
tions, e.g., the use of customer inputs for the development of new products, close 
interaction with technology providers to adjust firm’s innovation processes and in-
formal exchange of knowledge with academic scientists to solve a specific prob-
lem. In 2011, the following four response items were given: own enterprise by it-
self, own enterprise together with third parties, other enterprises/institutions, own 
enterprise by adapting products developed by others. Multiple answers were pos-
sible.  

42 per cent of product innovations that were introduced between 2008 and 2010 
were developed in collaboration with other enterprises or institutions (Figure 61). 
Among the sectors, the share of jointly developed product innovation is highest in 
knowledge-intensive services (47 per cent) and lowest in other services (36 per 
cent). The larger the firm, the more likely a product innovation is developed with 
third parties. This also reflects the high tendency of larger firms to cooperate with 
third parties.  

Interestingly, the overall share of jointly developed innovations is even slightly 
higher for process innovation. 44 per cent of process innovations introduced be-
tween 2008 and 2010 were developed in collaboration with third parties. This 
share lies above average in R&D-intensive manufacturing and other services and 
is also higher than the corresponding shares for product innovation. Process inno-
vations in larger firms are more likely to be jointly developed. Again, these shares 
are higher for process innovation than for product innovation. While between 53 
and 61 per cent of process innovation in firms with 50 employees and more are 
based on collaboration, the corresponding share lies between 45 per cent and 55 
per cent for product innovation.  
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Figure 61.  Development of product/process innovation in collaboration with others 
2004-2010
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The question in the questionnaire 2011 differs from the question in the ques-
tionnaires 2007 and 2009. In the two former questionnaires, the question just in-
cluded the first three response items and firms were asked to specify the primary 
developer and hence, had to make a single choice. In the survey 2011, the firms 
were asked about the developer and could give multiple answers. Thus, the tem-
poral comparability of the question is limited.  The shares of jointly developed 
product and process innovations were probably smaller in the periods 2004-2006 
and 2006-2008 due to the changed question. With regards to the joint development 
of product innovations the increased share for larger firms seems to (partly) be a 
size effect because larger firms tend to a have more new products of which some 
are developed together with other firms. For 2004-2006 and 2006-2008 the rela-
tionship is the other way around, i.e. joint development of product innovation de-
creases with firm size so that overall, only a few product innovations were primar-
ily based on collaboration in larger firms. 

 



 

9 Barriers to Innovations 

Innovative firms tend to be more productive (see Griffith et al., 2006; Peters, 
2008) and yield higher economic success (see Czarnitzki and Kraft, 2010). 
Productivity gains from innovation may arise from cost reductions, quality im-
provements, and larger mark-ups for product novelties. So what hampers firms 
from innovating and becoming more productive and more successful? The answer 
to this question could be extremely useful for policy makers to encourage innova-
tion by reducing barriers. It might also be useful for management with the objec-
tive to avoid problems with on-going innovation projects as well as to decide 
about the initiation of some potential innovation projects. 

The development of a product or process innovation requires various indispen-
sable resources. The innovation literature focuses to a large extend on the lack of 
financial resources that hamper innovation activities which would actually be 
profitable and lead to under-investment in knowledge capital (Hall, 2002; Hall and 
Lerner, 2010; Hottenrott and Peters, 2012). Financial constraints may occur 
through a lack of internal or external funding. External funding of innovation pro-
jects are considered riskier than physical investment projects because intangibles 
are of low resale value in the event of bankruptcy. Consequently, innovation activ-
ity is mostly financed by internal resources (for an overview see Hall, 2002). 

Firms are not solely hampered by financial constraints. Mohnen et al. (2008) 
find empirical evidence that financial constraints increase the “probabilities of 
prematurely stopping, seriously slowing down and not starting a project, but not 
on that of abandoning a project”. They state further, that economic risk and market 
uncertainty become relevant when the firm is not financially constrained. D’Este 
et al. (2012) also analyse cost, knowledge, market, and regulation factors as con-
straints to innovation activities. They find particularly strong deterring effects for 
innovation activities from market barriers. Hölzl and Janger (2011) carry out a 
comparison of hampering factors to innovation in 18 European countries. They 
provide evidence that shows firms are most hampered by financial constraints in 
countries with low technological intensity and so called catching-up countries.  
Hampering factors like lack of skilled labour, lack of innovation partners, and the 
lack of knowledge are, according to them, more important for firms in countries 
close to the frontier. 

As part of the MIP surveys in 2007 and 2011, firms were asked to indicate the 
impact of a number of obstacles on their innovation activity. The question is based 
on the obstacles question in the harmonised CIS questionnaire but deviates from 
this question in two respects. First, it includes additional obstacles such as legisla-
tion, administrative procedures, and lack of access to IPRs, standards and norms 
and phrased some other items somewhat differently (e.g. lack of demand for inno-
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vations instead of uncertain demand of innovations). Secondly, firms were asked 
to report whether each hampering factor caused certain consequences for the 
firm’s innovation activities in terms of delaying projects, stopping projects or re-
signing from starting projects. A firm is considered to be affected by a certain ob-
stacle if this obstacle caused at least one of the three consequences. The question 
on hampering factors for innovation was addressed to all firms, regardless of their 
innovation status. The following analysis focuses on firms with product or process 
innovation activity (‘innovative enterprises’). The next section presents the rank-
ing of different obstacles regardless of the consequences these obstacles had. The 
final section investigates the ranking of obstacles for each of the three conse-
quences these obstacles may have had. 

9.1 Obstacles for Innovation 

For the years 2008 to 2010, 72 per cent of innovative enterprises reported that 
some of their innovation activities were affected by obstacles and some innovation 
activities were delayed, had to be stopped or were not started at all. Obstacles that 
most commonly impeded innovation activities in innovative enterprises were too 
high costs, too high risk and a lack of funding (Figure 62). The obstacle reported 
most frequently is that costs of an innovation project are too high (43 per cent), 
which hardly comes as a surprise: Each innovation project has to be assessed in 
whether its expected benefits exceed the costs. In cases where costs become too 
high the project should indeed not be initiated or even aborted, if the project has 
already started. A project’s too high economic risk hampers 40 per cent of innova-
tive firms. The economic risk of failure captures another dimension of economic 
hampering factors. The acceptable risks and benefits of each project have to be 
weighted versus the foreseen economic impact of a project failure. As a result, 
even a profitable project might not be induced. The lack of internal (33 per cent) 
or external funding (26 per cent) seems to be more problematic, since from the 
management perspective these projects should be conducted. 

The lack of qualified personnel obstructs 24 per cent of the innovative enter-
prises while a lack of demand for innovations negatively affected innovation ac-
tivity in 23 per cent of innovative enterprises. Organisational problems within the 
enterprise are reported by 21 per cent as an obstacle to innovation. Legislation and 
time-consuming bureaucratic procedures were mentioned by 18 and 15 per cent of 
innovative enterprises, respectively. Internal resistance against innovation projects 
hinders 14 per cent of innovative enterprises. The same share is reported for mar-
ket dominance of other enterprises as a barrier. A lack of market information was 
a hampering factor for 13 per cent of innovative enterprises while 12 per cent re-
ported a lack of technological information and standards and norms. Out of the list 
of obstacles presented to the firms, lack of access to necessary intellectual proper-
ty rights (e.g. patents) is the least important barrier, cited by only 7 per cent of in-
novative enterprises. Other reasons that are not specified in more detail encumber 
14 per cent of the innovative enterprises. 
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Figure 62.  Obstacles for innovation 2008-2010 in innovative enterprises 
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Obstacles that caused innovative firms to delay, stop or resign some of their innovation activities. 

The ranking of hampering factors is pretty stable for different sector groups and 
size classes (Figure 63). It occurs that R&D-intensive manufacturing firms are 
usually more affected than other manufacturing firms, which are more affected 
than knowledge-intensive service firms. The lowest shares of innovative enterpris-
es reporting obstructing factors are shown by other service firms. Sector differ-
ences are small for the share of innovative enterprises that report legislation or bu-
reaucratic burden as barriers to innovation. Lack of demand for innovation is also 
reported by as similar share of firms in all four sectors. 

The size classes mostly follow a simple pattern: the larger the firm the more 
frequently it is impeded. One interesting exception from this pattern is found for 
lack of external financing. Smaller firms report this barrier more often than large 
firms. With respect to internal funding, medium-sized firms report the lowest 
shares. No size differences can be found for bureaucratic burdens and only small 
size differences occur for market dominance of other firms. 

Unfortunately, it is not possible to conclude that R&D-intensive manufacturing 
and large firms are actually more hampered in their innovation activities than oth-
er firms since the range of different innovation activities that firms pursue is not 
taken into account. Larger firms as well as firms from R&D-intensive manufactur-
ing firms may be involved in a wider range of innovation activities and hence are 
more likely to experience a certain barrier at least for one innovation project (Hall, 
2011). 
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Figure 63.  Obstacles for innovation 2008-2010 in innovative enterprises, by main 
sector and size class 
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Obstacles that caused innovative firms to delay, stop or resign some of their innovation activities. 
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9.2 Innovation barriers in non-innovative firms 

33 per cent of firms without innovation activity during 2008 and 2010 experienced 
obstacles that prevented them from conducting innovation activities while the re-
maining 67 per cent did not innovate for other reasons, such as no need because of 
prior innovations or no demand for innovations. As a result, non-innovative firms 
report all obstacles for innovation less frequently than innovative firms. Similar to 
innovative firms, too high risk, too high costs and lack of funding are the most 
important hampering factors for non-innovative enterprises (Figure 64). In con-
trast to innovative firms, a lack of qualified personnel is a less significant barrier 
for non-innovative firms while lack of demand for innovation is relatively more 
important. Lack of market or technological information, internal resistance and 
lack of access to IPRs only play a minor role for hindering enterprises to engage in 
innovation activities. 

Figure 64.  Obstacles for innovation 2008-2010 in non-innovative enterprises 
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Obstacles that caused non-innovative firms to resign from any innovation activities. 
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9.3 Innovation barriers before and after the 2008/09 crisis 

Most hampering factors that have been captured in the 2011 survey of the MIP 
were also included in the 2007 survey using a very similar design of the question13 
which allows for analysing changes in the significance of individual obstacles. 
While the 2011 survey captures innovation activities during the economic and fi-
nancial crisis of 2008/09, the 2007 survey collected data for 2004 to 2006, which 
was a period of modest growth of the German economy. In fact, the share of inno-
vative enterprises that reported that some of their innovation activities were ham-
pered by obstacles was much higher for the 2008-2010 period (72 per cent) than 
for the 2004-2006 period (60 per cent).  

Figure 65.  Obstacles for innovation 2004-2006 and 2008-2010 in innovative enter-
prises 
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Obstacles that caused innovative firms to delay, stop or resign some of their innovation activities. 

                                                           
13  There is some deviation in the design of the questions in so far that the 2007 survey 

used a filter at the start of the topic on obstacles by asking whether any innovation pro-
ject was delayed, stopped or not started due to hampering factors. Only firms stating 
yes to at least one of the three events were asked to respond the question on individual 
obstacles. This filtering may reduce the number of firms responding to the obstacles 
question compared to the 2011 survey which did not use any filter question ahead. On 
the other hand, the 2007 survey contained less items since the obstacles ‚standards and 
norms’, ‚lack of access to IPRs’ and ‚others’ were not listed which may lead to higher 
responses for the remaining items compared to the 2011 questionnaire.  
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For most hampering factors, the share of innovative firms that reported the re-
spective obstacle increased between the two periods, except for organisational 
problems and market dominance of other firms (Figure 65). Obstacles that gained 
in importance considerably include too high costs and too high risk as well as a 
lack of internal or external funding. This results show that the economic and fi-
nancial crisis affected innovation activities particularly by complicating financing 
of innovation and by increasing the relative costs and risk of innovation activities 
due to less promising commercialisation perspectives. 

The share of non-innovative enterprises that refrained from innovation activi-
ties because of obstacles also clearly increased between the two periods 2004-
2006 and 2008-2010 from 13 to 33 per cent, though some of this increase may be 
attributed to the change in the design of the question (see footnote 14). While each 
hampering factor was cited more often in 2008-2010, particularly strong increases 
were reported for lack of internal and external funding sources and for bureaucrat-
ic procedures. 

9.4 Consequences of Obstacles for Innovation 

Obstacles for innovation can produce different results in firms. In the MIP survey, 
three types of consequences are distinguished. First, firms can resign from con-
ducting certain innovation projects due to hampering factors. Secondly, firms can 
stop ongoing projects. Thirdly, obstacles may delay ongoing innovation projects 
and cause higher costs. 

Resigning from innovation projects 

Innovation projects typically start from an idea for a new product or process. 
While firms tend to generate many ideas for innovation, not all of them will be 
transferred into innovations projects and will receive funding to realise the idea. 
While many ideas will be filtered out due to unpromising commercialisation per-
spectives or difficulties in technical realisation, some ideas will not make it owing 
to certain obstacles. Decision to start innovations projects have to be taken by all 
firms, innovative enterprises and non-innovative ones. It turns out that the ranking 
of obstacles for resigning from innovation projects is quite similar for both types 
of firms (Figure 66). Some differences are worth mentioning: First, high risk and 
costs and a lack of funding are the most frequently cited hampering factors for the 
initiation of an innovation project for all firms, but there is no clear ranking in the 
case of non-innovators (all around 19 per cent).  

For innovative firms a clear ranking emerges: 29 per cent are hampered by too 
high costs, 24 per cent too high risk, 22 per cent by a lack of internal funding, and 
19 per cent by a lack of external funding. Secondly, standards and norms are an 
obstacle that more often impedes non-innovative enterprises from taking up inno-
vation activities than motivates innovative enterprises from abandoning some of 
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their projects. Thirdly, non-innovative enterprises are considerably more often 
hampered in initiating an innovation project by “other reasons” (15 per cent) 
which indicates that the list of obstacles presented in the questionnaire does not 
adequately capture the hampering factors that play a relevant role for non-
innovative enterprises. 

Figure 66. Obstacles for resigning innovation activities during 2006-2008 by innova-
tive status 
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Obstacles that caused innovators to resign some of their innovation activities, and non-innovative firms 
to resign from any innovation activity, respectively. 

Among the remaining factors, lack of demand for innovation and lack of quali-
fied personnel caused 13 to 14 per cent of innovative firms to withdraw from put-
ting an innovative idea into practice. Innovative firms are also hindered from initi-
ating innovation projects if the market is dominated by other enterprises (12 per 
cent). 

Overall, innovative firms cite most of the obstacles more frequently than non-
innovative firms as a source for resigning innovation projects. This is in line with 
findings of other studies (Arundel, 1997; Baldwin and Lin, 2002, Mohnen and 
Röller, 2005). Baldwin and Lin (2002) emphasise that “innovators face hampering 
factors because of their innovation activity” and thus they are “more likely, not 
less likely, to report many types of impediments.” They suggest that these hamper-
ing factors are not “impenetrable barriers”, rather “indicate areas where successful 
firms face and solve problems.” 
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Delay of innovation projects 

Once the enterprise has initiated an innovation project (and has thus achieved the 
status of being an innovative firm), the focus shifts to other hampering factors. As 
a consequence of these factors, the finalisation of an innovation project might be 
delayed (Figure 67), thereby delaying the implementation of a new product or 
process and possibly increasing costs.  

In this regard the economic risk (10 per cent) and too high cost factors (8 per 
cent) most frequently cause an extension of an innovation project. In addition, or-
ganisational problems within the firms turn out to hamper a significant portion of 
innovative firms (9 per cent) and result in longer project duration. Lack of quali-
fied personnel is another relevant obstacle that delays innovation activities (7 per 
cent. All other hampering factors were cited by less than 4 per cent of innovative 
enterprises as a cause for project delay. 

Figure 67.  Obstacles delaying innovation projects in innovative enterprises during 
2006-2008
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Obstacles that caused innovative firms to delay some of their innovation activities. 

Stopping of innovation projects 

Beside the effect of extending project duration, obstacles can also have more dras-
tic consequences and result in the cancellation of the entire project (Figure 68). 
Again, too high risk and too high costs are two prominent factors for such events. 
In addition, a lack of demand for innovation is another important obstacle that 
leads firms to end projects before completion. 7 per cent of innovative enterprises 
report that some of their innovation activities were stopped because of insufficient 
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customer demand. Further relevant factors include a lack of internal funding (6 per 
cent) and a lack of external funding (4 per cent). All other obstacles -including 
‘other factors’- were reported by less than 4 per cent of innovative firms. 

Figure 68.  Obstacles for stopping innovation projects in innovative enterprises dur-
ing 2006-2008 

0 1 2 3 4 5 6 7 8 9 10

Too high economic risk
Too high costs

Lack of demand for innovation
Lack of internal funding

Lack of external funding
Legislation

Lack of qualif ied personnel
Internal resistance

Organisational problems
Bureaucratic procedures

Standards and norms
Lack of technological information

Lack of market information
Market dominance by other f irms

Lack of access to IPRs
Other reasons

share in innovative enterprises, %
 

Obstacles that caused innovative to stop some of their innovation activities. 



 

10 Internationalisation of Innovation Activities 

Increased globalisation and competition caused more and more firms to relocate 
part of their R&D activities to foreign countries. The surge of firms globalising 
their innovation activities in general and R&D in particular has been one of the 
most intriguing phenomena in the past 15 years in international business 
(UNCTAD, 2005). This phenomenon can be observed for both large multinational 
firms (MNEs) and international SMEs (Rammer and Schmiele, 2008). This means 
that an increasing share of firms have located innovation activities abroad or have 
increased their foreign innovation budgets. This observed trend to internationalise 
innovation has developed from export to production and other market-related 
business processes. Foreign subsidiaries of MNEs do not act as prolonged sales 
entities of their mother company anymore but as units that often have implement-
ed whole value chain processes including own R&D activities. This increase in 
foreign R&D capabilities either results from partly shifting existing domestic 
R&D facilities abroad, building up additional R&D laboratories in existing foreign 
subsidiaries or acquiring foreign enterprises with R&D laboratories.  

The international business literature offers three motives to explain why firms 
expand their innovation and R&D activities to foreign countries around the world 
(e.g. Kuemmerle, 1997; Florida, 1997; Granstrand et al., 1993).  
� Market-related motives: Foreign R&D labs allow firms to be closer to local 

customers and they enable them to react faster to local customers’ needs. For-
eign R&D activities are thus often a requirement of attractive markets in order 
to serve them with appropriate technologies and designs in time. Such demand-
oriented motives result from the necessity to customise certain products to dif-
ferent foreign preferences, requirements or legal regulations. By tailoring prod-
ucts to local requirements, firms aim to enlarge their market size and generate 
higher profits by leveraging innovation outcomes across borders (exploitation 
strategy). While Porter proposed the Triad regions as the most important desti-
nations for a global competitive firm in the 1980s, today firms emphasise the 
importance of the BRIC countries in their market portfolio. The BRIC markets 
are among the fastest growing ones and are thus of growing interest for western 
firms as they face the stagnation in developed countries’ markets at the same 
time. 

� Cost-related motives: A second motive of why firms shift R&D abroad is that 
they want to exploit cost advantages in other countries in order to reduce inno-
vation costs (Sachwald, 2008). In particular, this implies that firms relocate 
their R&D to locations with relatively low costs for R&D personnel. This ar-
gument might play an important role for setting up R&D laboratories in coun-
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tries like BRICs (Brazil, Russia, India, and China) or more general in Eastern 
Europe and Asia. In addition, firms may aim to reduce production costs in for-
eign subsidiaries by establishing a geographically close connection between 
R&D and production.   

� Technology-related motives: Finally, firms want to make use of resources at 
foreign locations that are not available in the same quality or quantity as in the 
home country. In particular, resources such as knowledge and skilled employ-
ees drive firms’ decision to perform R&D activities abroad (Couto et al., 2006; 
Lewin und Peeters, 2006; Lewin et al., 2009). Absorbing knowledge from 
abroad is aimed at enhancing firms’ innovativeness and consequently their 
competitiveness. The increasing technological complexity of products and pro-
cesses and the speeding up of technological progress have led firms to source 
knowledge outside their boundaries in order to complement internal 
knowledge. This includes the use of globally available resources to foster their 
innovation outcomes (Kotabe, 1990). Having R&D departments in multiple 
countries enables firms to benefit from participating in international knowledge 
sharing. Foreign subsidiaries are usually embedded in local networks with cus-
tomers, suppliers and competitors and are therefore linked to local knowledge, 
ideas and know-how (McEvily and Zaheer, 1999). Proximity to foreign 
knowledge sources enables foreign subsidiaries that carry out innovation activi-
ties to integrate the knowledge from the foreign business environment into their 
own innovation process either through co-operations or through incoming 
knowledge spillovers (Frost, 2001). Absorptive capabilities (Cohen and Levin-
thal, 1989) and knowledge sharing infrastructure allow firms to assimilate the 
foreign knowledge and enhance the learning process of the whole organisation 
(Zahra and Hayton, 2008).  
In the Mannheim Innovation Panel, questions related to the internationalisation 

of innovation activities were first asked in the 2006 survey. The 2011 survey again 
collects information of the internationalisation of innovation activities for the pe-
riod 2008-2010. It additionally asks firms about their motives and management of 
innovation activities abroad. 

This chapter provides a short overview of the internationalization pattern of 
German firms’ innovation activities. In the next section we present general figures 
on foreign business and innovation activities of German enterprises in the period 
2008-2010, followed by an analysis on the existence of different types of innova-
tion activities abroad. Furthermore, we shed light on different motives of foreign 
innovation activities and explore to which extent these goals have been achieved. 
Finally, we look at how German firms manage their foreign R&D ventures by ana-
lysing to which degree foreign subsidiaries are autonomous in their innovation de-
cisions and which kind of knowledge transfer mechanisms German enterprises 
employ to foster knowledge exchange between domestic and foreign R&D labora-
tories.  
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10.1 Foreign Business and Innovation Activities 

As already mentioned, the trend to internationalise innovation has developed from 
export to production and other market-related business processes. In order to eval-
uate the degree of foreign innovation activities, we start with a description of the 
involvement in foreign business activities in Figure 69 and Table 56 in the appen-
dix. Having a foreign business activity either means that the firm exports to at 
least one foreign country or that is has at least one foreign location. The latter is 
closely related to having foreign direct investment.14 This definition further im-
plies for instance that using foreign suppliers or cooperating with foreign partners 
do not count as foreign business activity in the following. 

According to the definition, 56 per cent of all firms with innovation activities15 
are involved in foreign business activities whereas 44 per cent do not engage in 
any of these activities. Compared to the period 2003-2005, this share has increased 
by 5 percentage points, which reflects the still ongoing process of globalization. 
Not surprisingly, the more prevalent business activity is exporting. 51 per cent of 
all innovative firms sell their products to foreign customers (+6 percentage 
points). Roughly 19 per cent of all firms with innovation activities or every third 
firm with foreign business activities produces at foreign locations, a share that is 
slightly less than in the reference period. Nearly every fourth firm with foreign 
business activities is simultaneously engaged in both exporting and production 
abroad. This corresponds to 13 per cent of all innovative enterprises. In contrast, 
38 and 6 per cent of them are only involved in exporting and production abroad, 
respectively. 

The degree of internationalization widely differs between sectors. In R&D-
intensive manufacturing sectors the highest share of innovative firms with foreign 
business activities can be observed (87 per cent), followed by other manufacturing 
sectors with about 61 per cent. Nearly all innovative firms from R&D-intensive 
manufacturing are exporters (86 per cent) and 27 per cent have at least one foreign 
production location. Among R&D-intensive manufacturing firms chemical and 
pharmaceutical firms are the most internationalised firms (93 per cent), followed 
by electronics (91 per cent), vehicles (83 per cent) and machinery (75 per cent). 
Service firms are in general less engaged in foreign activities than manufacturing 
firms. This is mainly due to lower export activities whereas only small differences 
can be observed with respect to foreign locations, in particular between other 
manufacturing firms and service firms. 

                                                           
14  Note that in the MIP foreign business activities are recorded for firms with headquarters 

in Germany and for German subsidiaries of companies with headquarters abroad. For-
eign locations thus comprise subsidiaries of German firms or locations of the foreign 
parent company.   

15  The expressions „firms with innovation activities” and innovative firms are used inter-
changeably. Firms with innovation activities are firms that have introduced new prod-
ucts or processes or that have still ongoing or abandoned innovation projects in the pe-
riod 2008-2010. 
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Small firms with less than 50 employees are less engaged in foreign business 
activities than medium or large enterprises. But nevertheless, the majority of small 
innovative firms are internationally engaged (53 per cent). Surprisingly, there are 
only small differences in the overall existence of foreign business activities be-
tween firms with more 50 and more employees. However, the structure of activi-
ties differs. Larger firms with more than 1,000 employees are by far more often in 
involved in both exporting and foreign production (56 per cent) than firms with 
250-999 employees (45 per cent) or medium-sized firms with 50-249 employees 
(23 per cent). 

Figure 69.  Foreign business activities 2008-2010, by main sector and size class 
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The tasks performed at foreign locations can of course differ. Figure 70 and 
Table 57 in the Appendix determines whether firms perform innovation activities 
at their foreign locations or not. Innovation activities are defined in the spirit of 
the Oslo manual and thus comprise not only R&D activities but also the construc-
tion, design and preparation of new products and processes, the production of new 
processes and services or the introduction of process innovations at foreign loca-
tions. This broad definition also allows us to cover foreign innovation activities of 
firms in sectors where R&D plays a subordinate role for innovation like in ser-
vices or other manufacturing.  

Though innovation activities have increasingly been globalised in the past, they 
still show the least degree of internationalisation of all business processes. 10 per 
cent of all innovative firms perform innovation activities at foreign locations. Sur-
prisingly, this proportion has sharply decreased compared to the period 2003-2005 
(18 per cent) and might in part reflect the consequences of the worldwide econom-
ic crisis. This corresponds to 18 per cent of all innovative firms with foreign busi-
ness activities. Taking into account that only every fifth innovative company has 
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foreign locations at all, this implies that every second firm that possesses foreign 
locations also uses them for performing innovation activities. Interestingly, R&D-
intensive manufacturing firms have the highest share of firms performing innova-
tion activities abroad (13 per cent), followed by other services (12 per cent) and 
knowledge-intensive services (9 per cent) and other manufacturing (8 per cent). 
However, relating this figure to the number of firms with foreign locations in each 
sector, R&D-intensive manufacturing firms use their foreign locations less for in-
novation activities (45 per cent) than any other sector (49 per cent in other manu-
facturing, 53 per cent in other services and 57 per cent in knowledge-intensive 
services).  

Figure 70.  Foreign innovation activities 2008-2010, by main sector and size class 
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Huge differences exist between firms of different size. Nearly every second 
large firm with 1,000 and more employees performs innovation activities abroad 
(49 per cent). This implies that 3 out of 4 innovative firms with foreign locations 
also use them for performing innovation activities. Among small firms with 5-49 
employees this share amounts to 55 per cent. Surprisingly, this proportion is larger 
than for small-medium (50-249 employees) and medium-sized (250-999 employ-
ees) firms where only 39 and 46 per cent of innovative firms with foreign loca-
tions are engaged in innovation activities abroad. 

10.2 Types of Foreign Innovation Activities 

In this section we take a closer look at different types of innovation activities that 
take place in foreign locations. As already explored in the previous section we dis-
tinguish four different types of innovation activities: 
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� R&D  
� Design and preparation 
� Production of new products 
� Implementation of new production technologies (process innovation) 

Figure 71 and Figure 72 illustrate what types of innovation activities enterprises 
have performed at their foreign locations in the period 2008-2010. The most fre-
quent innovation activity at foreign locations is the production of new products. 5 
per cent of innovative enterprises produce new products in their locations abroad. 
This implies that every second firm with innovation activities abroad is engaged in 
the production of new products. Compared to the period 2003-2005 this share has 
significantly increased by 9 percentage points (2003-2005: 41 per cent of firms 
with foreign innovation activities).  

Figure 71. Type of foreign innovation activities of innovative enterprises 2008-2010, 
by main sector and size class 
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We also observe a convergence between different types of innovation activities 
abroad. In the period 2003-2005, even 43 per cent of enterprises with foreign in-
novation activities performed design, construction, preparation and other concep-
tual activities at their foreign locations while only 20 per cent were engaged in 
R&D and investments in new production processes abroad. In the period 2008-
2010, however, no significant differences have been found between R&D, de-
sign/preparation and process innovation activities. 37 per cent of firms with inno-
vation activities abroad perform these types of activity.  
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Figure 72.  Type of foreign innovation activities 2008-2010, by main sector and size 
class 
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This pattern of foreign innovation activities is particularly driven by small and 
medium enterprises. The production of new products is the most frequent innova-
tion activity abroad for all of them, ranging from 46 per cent for small enterprises 
to 69 per cent for medium enterprises. For small enterprises with less than 50 em-
ployees, the implementation of new processes was the second most important for-
eign innovation activity. In contrast, international research was done by just 32 per 
cent of small enterprises with foreign innovation activities and by 54 per cent of 
medium enterprises. For large enterprises with more than 1,000 employees, how-
ever, R&D is even the most frequent innovation activity abroad. 57 per cent of 
large firms carry out research projects in their foreign locations, closely followed 
by the production of new products (55 per cent), design and preparation activities 
(53 per cent) and process innovation (48 per cent).  

Not surprisingly, we found foreign research activities to be more important for 
industry than for services. In R&D-intensive manufacturing, 7 per cent of innova-
tive firms or 55 per cent of firms with foreign innovation activities carry out R&D. 
Among R&D-intensive industries, electrical engineering and vehicles show the 
highest share of firms with foreign R&D (65 per cent) closely followed by plastics 
(64 per cent) and the chemical industry (62 per cent). In other manufacturing, 3 
per cent of innovative firms or 40 per cent of firms with foreign innovation activi-
ties perform foreign R&D. Together this implies that about 2,950 manufacturing 
firms make use of foreign research. In services, about 2,750 firms are engaged in 
international research activities. This corresponds to 35 and 27 per cent of 
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knowledge-intensive and other service firms with foreign innovation activities, re-
spectively.  

We can furthermore ascertain that in all four industries the production of new 
products is the most frequent foreign innovation activity. In other manufacturing 
and other services this is followed by investments in new production technologies 
abroad. However, in knowledge-intensive services the second most important for-
eign innovation activity is design and preparation. R&D and process innovation 
are of equally little importance in this sector. In R&D-manufacturing, R&D comes 
second, closely followed by design and preparation. Investment in new production 
technologies is in fourth place. Only 28 per cent of R&D-intensive manufacturing 
firms with foreign innovation activities invest in process innovation. This is less 
than in all three other sectors.  

10.3 Locations of Foreign Innovation Activities 

In addition to the type of foreign innovation activities, the MIP 2011 survey fur-
thermore asked firms to indicate the countries in which they undertake these activ-
ities. Due to rather low absolute numbers for some single countries, we summarise 
them as the following seven regions (only countries are listed that were mentioned 
as location of foreign innovation activity):  
� Western Europe (EU15 excluding Germany, EFTA countries, Malta, Cyprus) 
� Eastern Europe (Albania, Bulgaria, Bosnia and Herzegovina, Lithuania, Latvia, 

Estonia, Croatia, Macedonia, Moldavia, Montenegro, Poland, Romania Russia, 
Serbia, Slovakia, Slovenia, Czech Republic, Ukraine, Hungary, Belarus, Geor-
gia, Azerbaidzhan) 

� Near/Middle East (Turkey, Saudi Arabia, Lebanon, Egypt, United Arab Emir-
ates, Iran, Israel, Dubai, Qatar, Oman) 

� South and East Asia (China, India, Japan, South Korea, Pakistan, Vietnam, 
Taiwan, Singapore, Malaysia, Sri Lanka, Indonesia, Hong Kong, Mongolia, 
Thailand, Philippines, Macao)

� North America (USA and Canada) 
� Central and South America 
� Australia (including New Zealand) 
� Africa

Note that in the following we use location counts that do not take into account 
the size of innovation activities at a certain location.16 That is, a firm performs in-
novation activities in a specific region, if it innovates in at least one of the coun-
tries belonging to the region. We also do not take into account in how many dif-
ferent countries a firm innovates within a region or how many locations a firm 
uses within one country. A further limitation is that the 2011 survey does not al-
low us to distinguish the types of innovation activities by country.   
                                                           
16   Of course, all numbers are extrapolated to the target population. 
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Figure 73.  Location of foreign innovation activities 2008-2010, by main sector 
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In all sectors and in all size classes, firms predominantly locate their foreign in-
novation activities in Western Europe as can be seen in Figure 73 and Figure 74. 
Between 2008 and 2010, 56 per cent of all enterprises with foreign innovation ac-
tivities conducted them in Western Europe. Although not directly comparable with 
Rammer and Schmiele (2008), this figure is similar to that of the period 2003-
2005.17 The figures furthermore reveal that the variation across sectors and size is 
surprisingly small, ranging from 53 per cent in knowledge-intensive to 58 per cent 
in other services, and 55 per cent for small and 65 per cent for large enterprises, 
respectively. In all sectors except for other services, North America comes second 
with about 40 per cent. In R&D-intensive manufacturing, Asia act as the third 
most important region for foreign innovation activities (37 per cent), followed by 
Eastern Europe (32 per cent). The same pattern can be observed in knowledge-
intensive services though at a lower level (27 per cent in Asia and 25 per cent in 
Eastern Europe). In other manufacturing, innovation activities equally take place 
in Asia and East Europe (32 per cent). In contrast, Eastern Europe is the second 
most frequent location for foreign innovation activities in other services, followed 
by North America and Asia.  

                                                           
17   Rammer and Schmiele (2008) report the proportion of firms performing innovation ac-

tivities in Western Europe in the period 2003-2005 separately for each type of foreign 
innovation activities. The corresponding shares vary between 48 per cent (production of 
new products) and 67 per cent (investment in new processes) 
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Overall, 35 and 27 per cent of firms with foreign innovation activities perform 
them in North America and Asia. Compared to the period 2003-2005, these num-
bers have significantly increased. In the reference period, about 20 per cent of 
firms with foreign innovation projects carried them out in North America and 
Asia, respectively. This rise illustrates the enormous globalization dynamics of 
foreign innovation activities in recent years.  

In general, the four other regions turn out to be less important locations for for-
eign innovation activities. For each region, the share of firms undertaking innova-
tion there is 6 per cent or below. If at all, we observe that South America is rela-
tively important in other manufacturing (12 per cent) while other countries are 
somewhat important locations for firms in knowledge-intensive services (10 per 
cent).  

Figure 74.  Locations of foreign innovation activities 2008-2010, by size class 

0

10

20

30

40

50

60

70

Total 5-49 50-249 250-999 1000 and
more

sh
ar

e 
in

 a
ll f

irm
s 

w
ith

 fo
re

ig
n 

in
no

va
tio

n 
ac

tv
itie

s,
 %

Western Europe Eastern Europe North America
South and East Asia Central and South America Australia
Africa Near and Middle East

 

The regional distribution reveals more heterogeneity with respect to firm size 
(see Figure 74). One obvious reason is that larger firms exhibit a higher likelihood 
of having multiple foreign locations. In particular, we can distinguish between 
large firms with 1,000 and more employees and SMEs. For firms with less than 
1,000 employees a very similar pattern emerges. Western Europe is the most fre-
quent location for foreign innovation and far ahead of North America that comes 
second, followed by Asian countries for small-medium and medium firms and 
Eastern European countries for small firms. For large enterprises, however, North 
American countries (63 per cent) are nearly as important as countries in Western 
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Europe (65 per cent). In addition, more than half of the large enterprises with for-
eign innovation activities innovate in Asian countries (54 per cent). 

In recent years, China, India, Brazil and Russia, the so called BRIC countries, 
have shown particularly high growth rates and are thus of focal interest both in the 
international business literature and in policy debates. Figure 75 depicts the share 
of firms with foreign innovation activities that carry out innovation projects in one 
of these four countries. Overall, 30 per cent of these firms carry out innovation in 
at least one of the four BRIC countries. Among the BRIC countries, China is the 
most frequent location for foreign innovation activities (17 per cent), followed by 
India (12 per cent), Russia (5 per cent) and Brazil (4 per cent). Compared to the 
period 2003-2005, China has sharply increased (+ 5 percentage points) its position 
as location for innovation activities. The engagement in innovation activities in 
China is particularly common in sectors such as motor vehicles (47 per cent), plas-
tics (46) and chemicals and pharmaceuticals (41). India on the other hand is most 
frequently chosen as innovation location by firms belonging to plastics (37 per 
cent), motor vehicles (33 per cent) and the IT and telecommunication sector (21 
per cent). Among large firms, more than every second enterprise with foreign in-
novation activities already carries out innovation in at least one of the BRIC coun-
tries (53 per cent). China is again the most frequent innovation location abroad (37 
per cent).  

Figure 75.  Foreign innovation activities in BRIC countries 2008-2010 

0

10

20

30

40

50

60

Total 1000 and more employees

sh
ar

e 
in

 fi
rm

s 
w

ith
 in

no
va

tio
n 

ac
tiv

itie
s 

in
 B

R
IC

S,
 %

Total Brasil Russia India China

 

As already pointed out, enterprises might have multiple innovation location 
abroad in different regions. Figure 76 highlights the spread of foreign innovation 
activities across regions. For the sake of clarity, we only distinguish between four 
regions in the following: Europe, the US, Asia and other regions (including Cana-
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da). Overall, 69 per cent of firms with foreign innovation activities are present just 
in one region. Predominantly, they are only innovating in Europe (49 per cent). 10 
per cent of the firms with foreign innovation activities have chosen the US as their 
only location for foreign innovation activities, 7 per cent Asia and 4 per cent one 
of the other regions. On the contrary, 31 per cent have decentralised their innova-
tion activities across two or more regions. Among them, 19 per cent carry out in-
novation projects in at least two regions, 6 per cent in three regions and 5 per cent 
in all four regions. If firms are present in two regions, Europe and the US are the 
most frequent combination (7 per cent), surprisingly followed by the US and Asia 
(5 per cent). EU and Asia comes third. 

Figure 76.  Regional distribution of foreign innovation activities 2008-2010  
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Decentralization of innovation activities across different regions is much more 
distinctive among large enterprises (see Figure 77). 15 per cent of all large firms 
with foreign innovation activities indicate that they innovate in all four regions. 
Another 22 and 28 per cent are present in three and two regions, respectively. 
Taken together, this implies that 65 per cent of the large enterprises have decen-
tralised their innovation activities across two or more regions. Only 35 per cent of 
them perform innovation activities only in one of the four regions. The ranking of 
the regional combinations, however, is the same as in the overall sample of firms.  
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Figure 77.  Regional distribution of foreign innovation activities of large enterprises 
2008-2010
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10.4 Motives of Foreign Innovation Activities 

Firms may pursue quite different goals with their foreign innovation activities. 
The 2009 survey therefore also poses questions on the motives of foreign innova-
tion activities. According to the three main motives explored in the introduction, 
the MIP questionnaire breaks down the market-related motives into the following 
three items:  
� Acquiring new customers, 
� Adaptation of products and processes to customer needs and 
� Contact to innovation leading customers and markets. 
Regarding cost-related motives, the survey asked firms about the importance of 
the following two motives for performing innovation abroad 
� Reducing development costs and 
� Reducing production costs.  
Finally, the survey distinguished between the following two technology-related 
motives: 
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� Recruitment of highly-skilled personnel and 
� Access to new knowledge/technology.  

Figure 78 illustrates the importance of different motives of foreign innovation 
activities. A clear pattern emerges from this figure. Demand or market-related mo-
tives are by far the most important motives for firms starting innovation activities 
abroad. 88 per cent of all enterprises with foreign innovation activities regard the 
acquisition of new customers as an important goal of their foreign innovation pro-
jects; among them 57 per cent viewed this item as highly important. 85 per cent of 
the enterprises aimed at adapting their products and processes to specific local 
customer needs, preferences or regulations. This exploitation strategy of products 
and processes developed in Germany in order to gain market shares was ranked as 
highly important by 46 per cent of firms. Contact to foreign customers or markets 
that can be viewed as innovation leaders drive 78 per cent of the enterprises into 
foreign innovation activities. 38 per cent deem this motive to be highly important. 
All in all, these demand and market-related goals also explain why an increasing 
number of firms have set up R&D facilities in BRIC countries. 

Figure 78.  Motives of foreign innovation activities 2008-2010 
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Clearly, technology-related motives are of lesser relevance than demand-driven 
goals, both in terms of overall importance and high importance. 70 per cent of the 
enterprises with foreign innovation activities start innovation projects abroad in 
order to recruit highly skilled personnel. 26 per cent of the firms with foreign in-
novation activities viewed the lack of highly qualified personnel as an important 
driver for their international innovation strategy. Thus, the scarcity of highly edu-
cated researchers acts as a geographic disadvantage. Easier access to new technol-
ogies or to knowledge that is available abroad played a role for 67 per cent of the 
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enterprises with foreign innovation activities. But only 17 per cent of the firms say 
that this is a highly relevant motive.  

Cost-related motives are in third place. The reduction of production and devel-
opment costs matters for 62 and 51 per cent of the enterprises with foreign innova-
tion activities, respectively. But only 35 and 14 per cent viewed this motive as 
highly important for their decision to internationalise their innovation activities. 
But note that in terms of high importance the reduction of production costs is even 
more relevant than the access to new knowledge or the hiring of highly skilled re-
searchers. 

This pattern is homogenous across firms of different size (see Figure 79). It can 
also be observed in all four sectors with one exception. In knowledge-intensive 
services, the lead of market-related motives over technology-related motives is 
less pronounced. The hiring of highly-skilled personnel and the access to new 
knowledge or technologies is even more important than establishing contacts to 
new innovation leaders. Interestingly, this result is mainly driven by technical and 
R&D services whereas in industries such as IT, telecommunication, financial ser-
vices, consultancy and advertising, market-related motives also clearly dominate 
technology arguments.  

Figure 79. Highly important motives of foreign innovation activities 2008-2010, by 
main sector and size class 
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In addition to the motives of foreign innovation activities, the 2009 survey fur-
thermore asked firms to evaluate to what extent they have achieved their goals. 
Firms could choose between the options completely, partly or not achieved and 
not yet known. Figure 80 shows that for all objectives only a small fraction of 
firms have indicated that they have completely reached their target. 24 per cent of 
firms have been successful in adapting their products and processes to customer 
needs. For all targets this percentage varies between 8 (reduction of development 
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costs) and 14 per cent (recruitment of highly skilled personnel). The majority of 
firms have only been partly successful in reaching their goals. Taking both catego-
ries together, market-relevant motives also show the highest success rate with 85 
(acquiring new customers, adaptation) and 81 per cent (contact to innovation lead-
ing customers) of all enterprises to which the corresponding goal was of im-
portance.  

Figure 80.  Achievement of goals of foreign innovation activities 2008-2010 
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Furthermore there is evidence that firms experience a slightly higher success 
rate with respect to technology goals than with cost goals. On the one hand, 78 
and 73 per cent of the firms stated that they have been successful in hiring highly 
skilled researchers and in gaining access to new technologies or knowledge. On 
the other hand, 78 and only 62 per cent successfully cut production or develop-
ment costs. The largest difficulties have arisen in the recruitment of highly skilled 
personnel. 12 per cent of the firms for which this goal was important were not able 
to hire highly skilled researchers. Since knowledge is mainly embodied in persons, 
it is not surprising that 9 per cent of the firms for which access to new knowledge 
was important indicated that they did not achieve their goal. 10 per cent of the 
firms that perform foreign innovation activities also in order to reduce their pro-
duction costs did not reach this target. A significant amount of firms still do not 
know whether their foreign innovation activities will be successful (with respect to 
the initial goal). This is particularly true for whether they will be able to reduce 
development costs. Nearly every third firm that aims at reducing development 
costs is still uncertain about the outcome (29 per cent). One reason for this evi-
dence might be that shifting R&D abroad might initially disproportionately in-
crease monitoring, transaction and coordinating costs. Uncertainty is also still 
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quite high for assessing whether firms will be successful in getting access to new 
knowledge or technologies (19 per cent) and reducing production costs (18 per 
cent).  

For all industries, the highest and a similar success rate (in terms of complete 
achievement) can be found for the adaptation of new products and processes. In 
R&D-intensive industries, firms were also relatively successful in acquiring new 
customers, the access to new knowledge, and the recruitment of highly-skilled 
personnel (see Figure 81). In addition to adaptation, knowledge-intensive service 
firms furthermore exhibit the highest success rates in recruiting highly-skilled per-
sonnel and in cutting production and development costs. While access to new 
knowledge was also stated as particularly important in knowledge-intensive ser-
vices, it turns out that the success rate is rather low with respect to this target. In 
other manufacturing, the second and third most successful targets are the acquisi-
tion of new customers and the reduction of production costs.  

Figure 81.  Complete achievement of goals of foreign innovation activities 2008-
2010, by main sector and size class 
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Large enterprises with 1,000 or more employees are more successful than SME 
in achieving their goals of foreign innovation activities, except for the recruitment 
of highly skilled personnel. This objective is most often met by medium-sized en-
terprises. However, the differences between the size groups are small. The gap be-
tween large enterprises and SME is particularly evident for establishing contacts 
to innovation-leading customers, gaining access to new technologies, and reducing 
of development costs. On the other hand, small firms are nearly as successful in 
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adapting their products and processes to customer needs and preferences as large 
enterprises. 

10.5 Decision Autonomy of Foreign Subsidiaries 

The following two sections deal with the question of how German firms organise 
and manage their foreign R&D ventures. Of course, this is a broad topic that we 
narrow down to two aspects. First, we analyse to which degree foreign subsidiar-
ies are autonomous in their innovation decisions. And second, we investigate 
which kind of knowledge transfer mechanisms German enterprises employ in or-
der to stimulate knowledge exchange between domestic and foreign R&D labora-
tories.  
If firms have decentralised their innovation activities across different locations, 
the question remains whether headquarters still fully decide on all innovation pro-
jects or whether and to what extent foreign locations possess decision autonomy 
with respect to innovation. The question whether firms should grant full decision 
autonomy to their subsidiaries is ambiguous in the literature. Some scholars argue 
that central R&D decisions are the better R&D organisation. The international de-
centralisation of a firm’s R&D organisation demands not only the management of 
corporate innovation efforts between the headquarters and subsidiaries but also 
across country borders. This involves the risk that knowledge is lost when it is 
transferred between R&D units (Szulanski, 1996) or that innovation projects are 
duplicated in different R&D units (Gassmann and von Zedtwitz, 1999). The in-
crease in transactions due to the internationalisation is likely to drive the costs as 
proposed by the transaction cost theory (Coase, 1937; Williamson, 1985). Oppo-
nents argue that decentralised R&D decisions reduce managerial opportunism at a 
single R&D centre and empower divisions which are closer to markets and specif-
ic demands (von Hippel, 1988; Williamson, 1985). 

Figure 82 shows that 34 per cent of all enterprises with foreign innovation ac-
tivities and thus the majority of firms have chosen the happy medium. In nearly 
every fourth firm with foreign innovation activity (23 per cent) foreign subsidiar-
ies possess a very high autonomy with respect to innovation decisions. On the 
contrary, just 8 per cent insist on high decision autonomy for the German head-
quarter and grant only very low decision rights to the foreign locations. The figure 
furthermore reveals that there are only small differences across sectors and firm 
size, with two notable exceptions: First, the share of firms that grant medium deci-
sion autonomy to their subsidiaries is particularly high among large firms (46 per 
cent). Second, R&D-intensive manufacturing firms are more reluctant to give de-
cision rights to their subsidiaries than other sectors. Only in 6 per cent of the 
firms, subsidiaries can exert very high decision rights. In further 23 per cent of 
R&D-intensive manufacturing firms subsidiaries have been granted high autono-
my. 
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Figure 82.  Decision autonomy of foreign locations with respect to innovation activi-
ties 2008-2010 
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10.6 Mechanisms of Knowledge Transfer 

Finally, the 2009 survey asked firms about the mechanism they employ in order 
to stimulate the knowledge exchange between the domestic and foreign locations. 
To fully benefit from international innovation activities, knowledge should be 
transferred in both directions, from headquarters and domestic R&D departments 
to foreign locations and vice versa. In particular, the latter aspect has gained im-
portance in recent years in international business as technology-related motives 
have become more relevant. It has been argued that the usage of the potential 
global know-how does not depend on the presence of R&D labs in many parts of 
the world per se but more importantly on the internal firm mechanisms to integrate 
knowledge across R&D organisations (Singh, 2008). Leveraging the capabilities 
and resources of subsidiaries across divisions and locations has been put forward 
to be essential for the global success of firms (Bartlett and Ghoshal, 1989; Birkin-
shaw et al., 1998; Frost et al., 2002; Nobel and Birkinshaw, 1998). The integration 
of the foreign R&D labs is on the one hand fostered by personnel contacts and ex-
changes between home and overseas R&D centres. On the other hand, the integra-
tion of the outcomes of R&D performed abroad requires a certain stage of R&D 
activeness of the recipient firm in the home country. Firms should carry out R&D 
continuously to keep up with technological developments (Tilton, 1971) and here-
by develop their ability to identify and absorb new information from overseas 
R&D subsidiaries (Cohen and Levinthal, 1989).  

Figure 83 and Figure 84Fehler! Verweisquelle konnte nicht gefunden wer-
den. depict the knowledge transfer mechanisms employed by German enterprises 
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with foreign innovation activities in order to foster the exchange of knowledge be-
tween domestic and foreign locations. The majority of mechanisms are short-term 
oriented. 79 per cent of them use personal meetings, followed by a system of regu-
lar reporting of which 70 per cent make use of telephone or video conferences 
employed by 63 per cent.  Short or long-term exchanges of employees are used far 
less. 46 per cent of firms with foreign innovation activities send employees of 
German locations to foreign locations for a short-term exchange of less than three 
months. Only every third firm delegate employees from foreign subsidiaries to 
Germany in order to stimulate knowledge transfer. Long-term exchanges of more 
than 3 months take only place in 14 (from Germany to foreign locations) and 10 
per cent (from foreign locations to German locations) of firms with foreign inno-
vation activities. So far, the figure reveals that in terms of direction knowledge 
transfer is stronger from German enterprises to their foreign locations than the 
other way round. For instance, only 12 per cent of enterprises with foreign innova-
tion activities licence foreign subsidiaries’ patents. 

Figure 83.  Knowledge transfer mechanisms between domestic and foreign locations 
of innovation activities 2008-2010 
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Figure 84 reveals that the overall pattern of knowledge transfer mechanisms is 
similar across sectors. Two notable exceptions can be detected in services. In 
knowledge-intensive services, telephone and video conferences are the most fre-
quently used knowledge transfer mechanism, followed by regular reporting and 
personal meetings. Second, each of the three long-term oriented instruments is 
particularly seldom employed in other services.   

Differences across firm size in the use of knowledge exchange instruments can 
be seen in the lower part of Figure 84. Large enterprises use all instruments more 
frequently than small and medium enterprises. Whereas the gap in the usage is rel-
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atively small for personal meetings and regular reporting, large enterprises employ 
short- and long-term delegations by far more often than SMEs. 

Figure 84.  Knowledge transfer mechanisms 2008-2010, by main sector and size 
class 

Main sector 

0 20 40 60 80 100

Personal meetings

Regular reporting

Telephone/video conferences

Short-term delegation of German employees to
foreign subsidiaries

Short-term delegation of foreign employees to
German locations

Long-term delegation of German employees to
foreign subsidiaries

Licensing of foreign subsidiaries' patents

Long-term delegation of foreign employees to
German locations

share in f irms w ith foreign innovation activities, %

R&D-intensive
manufacturing

Other manufacturing

Know ledge-intensive
services

Other services

 
Size class 

0 20 40 60 80 100

Personal meetings

Regular reporting

Telephone/video conferences

Short-term delegation of German employees to
foreign subsidiaries

Short-term delegation of foreign employees to
German locations

Long-term delegation of German employees to
foreign subsidiaries

Licensing of foreign subsidiaries' patents

Long-term delegation of foreign employees to
German locations

share in f irms w ith foreign innovation activities, %

5-49

50-249

250-999

1000 and more

 

 



 

11 Protection Mechanisms for Intellectual 
Property

Why do some firms capitalise on their innovative activities and others do not? 
This fundamental puzzle has become a major topic in innovation economics and 
innovation and R&D management. Already in the 1980s, Teece (1986) stressed 
that generating economic value from new technologies not only depends on hav-
ing valuable technology (in the sense that customers display a willingness to pay) 
and being able to establish dominant designs and complementary assets, but also 
requires an effective appropriability regime. 

In his understanding the appropriability regime is more than just formal intel-
lectual property rights in any case, but extends to domains relating to the technol-
ogy determining: for example, spill-over potentials as well as non-formal protec-
tion mechanisms. 

This idea has been taken up and tested empirically many times, where the focus 
usually was on analysing how firms combine different protection mechanisms 
(Hurmellina-Laukkanen and Puumalainen, 2007; Blind et al., 2006). Early studies 
Levin et al. (1987) show that in particular lead-time plays an important role. Pa-
tents on the contrary only are of greater importance in some sectors, partly due to 
the fact that patents also have an information-disclosing effect and thus can even 
stimulate invent-around imitation. However, in some sectors, patents can be of 
enormous value. As Arora (1997) shows firms from the chemical industries have 
made great virtues of joining secrecy for some parts of the technology in combina-
tion with formal patent rights on others in deterring new firm imitation. 

At the same time patenting is not always meant to secure temporary monopoly 
profits for a commercialised technology, but may also serve other purposes. 
Blockade motives have become of increasing importance, where firms seek either 
actively or passively to block competitors from accessing certain technological 
paths (Blind et al. 2006; Neuhäusler, 2009). 

At the same time Hanel (2008) argues that patents grant firms certain powers in 
technological agreements with competitors. In that sense a mutual infringement of 
competitors’ technologies is often present and may be tolerated by both sides 
simply because of the reciprocal threats that the other party’s patents resemble. 
Likewise, firms can use patent rights as trading values in license agreements or in 
the formation R&D collaborations or technological alliances.  

With respect to the establishment of dominant designs –a dominant design be-
ing a specific configuration of particular product resulting in the vanishing of al-
ternatives– patents have received a further economic significance. Under some 
circumstances patents can be declared standard-essential, leading to situations 
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where a standardised product (e.g. certain computer interfaces as USB 2.0 or 
communication standards such as GSM) makes use of a particular patented tech-
nology that by the standard-essential patent becomes a key-technology. These 
standard-essential patents can be of immense economic value to its owner (Berger 
et al., 2012). Therefore patents may be strong enough even to determine and shape 
dominant designs. 

As indicated above, the significance of protection mechanisms varies among 
sectors. In particular, research on service innovation, points out that these activi-
ties follow different and diverse patterns (Miles, 2001; Hipp and Grupp, 2005). In 
addition, services are hard to be protected from imitation. Hence, intellectual 
property protection mechanisms differ from those in manufacturing (Howells, 
2001: 56). In regard to knowledge-intensive services, current research focused on 
trademarks to indicate innovation activities (Gotsch, 2012; Gotsch and Hipp, 
2011). In addition, firm size has been detected as an important influencing factor 
on how firms utilise appropriation methods (Arundel, 2001; Leiponen and Byma, 
2009). 

In the following the implementation of formal and informal, i.e. strategic, pro-
tection methods will be analysed among German enterprises behind the back-
ground of major determinants like economic sector and firm size. In addition, the 
relevance of the implemented protection measures will be considered.  

11.1 Use of Protection Mechanisms 

The questionnaire of the MIP 2011 asked whether enterprises used protection 
mechanisms during the three-year period 2008 to 2010 to protect their intellectual 
property (IP) from being used by others. The question contained five items on 
formal protection mechanisms: patent application, utility model application, regis-
tration of a design, registration of a trademark, copyright enforcement, as well as 
three informal protection mechanisms: secrecy, complexity and lead-time. For 
each item, firms were asked to state whether the mechanism was used and if yes, 
how effective the mechanism was to protect their IP. The question was addressed 
to all enterprises. 

As Figure 85 shows, 34 per cent of all enterprises used at least one formal pro-
tection measure. Strategic protection methods are more widely used as 47 per cent 
of all enterprises utilised these measures. The differentiation by main sectors re-
veals that specific differences prevail. Enterprises in R&D-intensive manufactur-
ing in general, are more likely to perform technological innovation activities and 
to protect the result of these activities. . 8 per cent of enterprises in R&D-intensive 
manufacturing performed technological innovation activities, and 60 per cent used 
formal protection mechanisms, and 76 per cent employed strategic measures. 82 
per cent either used formal or strategic measures. With regard to other manufac-
turing and knowledge-intensive services, a similar pattern emerges. About 60 per 
cent of firms perform technological innovation activities and approximately 35 per 
cent of enterprises utilised formal protection mechanisms to protect their IP. The 
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only main difference between these sectors refers to the implementation of strate-
gic mechanisms. While 55 per cent of knowledge-intensive service firms protected 
their intellectual property this way, the share among other manufacturing is small-
er at about ten percentage points. Less than half of the other service firms per-
formed technological innovation activities (47 per cent) and only 28 per cent of 
enterprises reported successful technological innovation activities. Formal protec-
tion mechanisms are implemented by 27 per cent of enterprises while informal 
mechanisms are reported by 36 per cent of enterprises. In general, these results 
confirm that formal protection mechanisms are more relevant for manufacturing 
firms than for service firms and in particular for knowledge-intensive service 
firms.  

Figure 85.  Mechanisms used to protect intellectual property 2008-2010 
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To analyse the differences between specific protection methods in more detail, 
Figure 86 and Figure 87 differentiate between different types of formal and infor-
mal protection mechanisms. With regard to formal protection mechanisms it is no-
ticeable that in all five categories R&D-intensive manufacturing firms reached the 
highest shares. Distinctive differences occur in particular with regard to patent ap-
plications: while 45 per cent of R&D-intensive manufacturing firms applied for a 
patent between 2008 and 2010, the shares among the other sectors are distinctively 
lower. Registration of a design is the category which appears to be least important 
for R&D-intensive manufacturing firms with only 22 per cent of enterprises. 
While figure 85 indicated that other manufacturing firms and knowledge-intensive 
service firms implemented formal protection mechanisms at the same level (34 per 
cent of enterprises), it becomes now clear that specific differences prevail with re-
gard to particular protection mechanisms: the shares of other manufacturing firms 
are higher with regard to patent application, utility model application and registra-
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tion of a design, on the other hand, registration of a trademark and copyright en-
forcement appear to be relevant for higher shares of knowledge-intensive service 
firms. Only a small part of other service firms seem to implement formal protec-
tion mechanisms. The results range between 12 per cent (for registering a design) 
and 17 per cent (for enterprises registering a trademark).  

Figure 86.  Use of formal protection methods 2008-2010, by main sector 
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Looking at the implementation of strategic mechanisms, Figure 87 reveals that 
secrecy is the most important method among the three mechanisms covered in the 
survey for all four sectors. 37 per cent of all enterprises use this approach to pro-
tect their IP. Lead time advantage is the second most important strategic measure, 
(used by 31 per cent) while employing a complex design is only used by 23 per 
cent. Again, R&D-intensive manufacturing firms utilise informal methods more 
often than firms from other sectors. As indicated above, all three measures are 
more important for knowledge-intensive service firms than for other manufactur-
ing firms.  

The fact that service firms and in particular knowledge-intensive service firms 
utilise strategic protection methods more widely than formal mechanisms to pro-
tect their intellectual property underlines that the detection of innovative activities 
among these firms requires different approaches than in the case of manufacturing 
firms. As indicated above, patent applications in particular fall within the domain 
of R&D-intensive manufacturing firms. In line with the literature, it has been 
demonstrated that trademarks are the formal protection mechanism, which is most 
relevant for knowledge-intensive service firms. But still, the share of R&D-
intensive manufacturing firms which registered a trademark is higher than in the 
case of knowledge-intensive service firms.  
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Figure 87.  Use of strategic protection methods 2008-2010, by main sector 
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Another aspect refers to the relationship between protection mechanisms and 
innovation activity. Figure 88 shows that firms that introduced product or process 
innovations during 2008 to 2010 (innovators) show a higher propensity to protect 
their IP by such methods for each formal and strategic measure. Firms with only 
ongoing or abandoned innovation activities during 2008 to 2010 tend to use each 
protection mechanism significantly less frequently.  

Figure 88.  Use of protection mechanisms by innovation status 2008-2010 
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Firms without innovation activities rarely use formal protection methods (8 to 
11 per cent of all non-innovative enterprises, depending on the type of protection 
method). They employ strategic measures somewhat more frequently (23 per cent 
use secrecy and 16 per cent use lead time advantage) though the share of non-
innovative enterprises that use strategic measures is still significantly lower than 
the respective share of innovative enterprises. These findings demonstrate that 
both formal and strategic protection mechanisms for IP are particularly important 
to protect the results of innovation activities and are less important for protecting 
IP that originated from other activities. 

Differences between innovators and non-innovative enterprises in the use of 
protection mechanisms also hold for each sector. Figure 89 shows the share of en-
terprises that use patents and trademarks by the firms’ innovation status for each 
main sector. It is rather obvious that patents are used more regularly by innovators 
in the manufacturing sector due to the nature of patents, which protect new tech-
nological knowledge typically used for producing goods. 

Figure 89.  Use of patents and trademarks by innovation status of enterprises 2008-
2010, by main sector 
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11.2 Firm Size and the Use of Protection Mechanisms 

This section investigates the relationship between firm size and the implementa-
tion of protection methods for IP. Figure 90 confirms that firm size is strongly re-
lated to the propensity to implement formal or informal protection mechanisms. 
Almost all manufacturing enterprises with more than 1,000 employees combine 
formal and informal methods to protect their intellectual property. In the case of 
service firms, more than 90 per cent of the enterprises utilise protection measures. 
However, opposed to large manufacturing firms, there are large service firms 
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which either implemented strategic or formal protection mechanisms as the indi-
vidual shares of the two forms are about 75 per cent, i.e. a greater share of firms 
does not combine formal and informal methods. While the difference between the 
shares of formal and informal mechanisms is small in this size class, strategic 
mechanisms are more widely implemented in smaller size classes, e.g. in the case 
of service firms with five to 49 employees, 44 per cent of enterprises employed in-
formal protection measures, while the share of formal protection mechanisms is 15 
percentage points less. One explanation for this finding might be that the efforts 
for utilizing formal protection mechanisms are high so that especially small firms 
abstain. In part, the enterprises seem to implement either informal or formal pro-
tection mechanisms.  

Figure 90.  Use of protection mechanisms by manufacturing and service firms 2008-
2010, by size class  
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In order to investigate the relationship between size and the implementation of 
protection mechanisms in more detail, the following analyses focus on those pro-
tection methods which appeared to be widely spread among manufacturing or ser-
vice firms, i.e. patent application, registration of a trademark and secrecy.  

As Figure 91 reveals, patent applications mainly fall in the domain of large 
manufacturing firms as almost 80 per cent of manufacturing firms with more than 
1,000 employees applied for one or several patents during 2008 and 2010. In case 
of manufacturing enterprises with less than 50 employees the share is only 21 per 
cent. An interesting observation can be made with regard to service firms. The 
highest share of 28 per cent is reached by enterprises with 250 to 1,000 employ-
ees. In general, in the case of service firms, the influence of size appears not to be 
as significant as in the case of manufacturing. Although not shown here in more 
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detail, observations can be made with regard to utility model application and reg-
istration of a similar design. 

Figure 91.  Use of patents, trademarks and secrecy by manufacturing and service 
firms 2008-2010, by size class 
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Among the formal protection mechanisms for service firms, registration of a 
trademark proved to be most important. As the following figure shows, 40 per 
cent of service firms with more than 1,000 employees registered one or several 
trademarks between 2008 and 2010. Still, large manufacturing firms reach higher 
shares (almost 65 per cent of enterprises). Also in this case, size influences the 
propensity to opt for this protection mechanism.  

With regard to strategic protection methods, the analysis presented above 
showed that secrecy is the most widely utilised measure. More than 80 per cent of 
large manufacturing enterprises protect their intellectual property through secrecy. 
In the smallest size class with five to 49 employees, the share is comparatively 
high with 36 per cent. Among service firms the difference between size classes is 
rather small ranging between a third of enterprises in the smallest class and 43 per 
cent of large enterprises. 

The analysis above focused on the spread of protection mechanisms. While it 
has been shown that large manufacturing enterprises are the ones utilizing formal 
protection measures and in particular patent application most widely, the question 
remains whether enterprises from different sectors assess protection measures sim-
ilarly. The following analysis will focus on this question. 

11.3 Importance of Protection Mechanisms 

In the MIP wave 2011, enterprises which indicated having implemented a protec-
tion mechanism were asked to evaluate its importance in terms of effective protec-
tion of their IP as either being high, middle or low. The following analyses will 
focus on the assessment of specific mechanisms, i.e. on the relevance of patent 
application, registration of a trademark and secrecy, differentiated in four sectors.  
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Figure 92 shows that among those enterprises which applied for a patent this 
mechanism is most important for R&D-intensive manufacturing firms. Other 
manufacturing firms assess the significance as not important. In general, compared 
to manufacturing firms, service firms consider patent applications as to be less rel-
evant. While 18 per cent of knowledge-intensive service firms applied for a patent, 
only 3 per cent opine that this mechanism is highly significant to protect their in-
tellectual property. Among other service firms the share of firms which assess the 
importance of the patent application as low is comparatively high with almost 80 
per cent of firms which applied for a patent. This finding underlines the finding 
that patents may serve other purposes, especially in case of service firms.  

Figure 92.  Importance of patents as a protection mechanism 2008-2010, by main 
sector 
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Looking at the trademarks among those firms which registered a trademark, a 
different picture occurs (Figure 93). Among all four sectors the shares of firms 
which assess the registration as being highly important are equally high. Com-
pared to patent applications all sectors except for R&D-intensive manufacturing 
firms assess the registration of a trademark as being more important to protect 
their intellectual property.  

Figure 93. Importance of trademarks as a protection mechanism 2008-2010, by 
main sector 
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Figure 94 focuses on the assessment of secrecy as an informal protection meth-
od. The assessment among R&D-intensive manufacturing firms and knowledge-
intensive service firms is equally spread. Only a small fraction of those firms 
which try to protect their intellectual property in this way state that this mecha-
nism has a low importance. For other manufacturing and other service enterprises 
secrecy is also an essential mechanism, yet compared to the other two sectors it is 
less important. Further analyses showed that with regard to the importance of pro-
tection methods for protecting IP, no major difference exists between innovators 
and non-innovators.  

Figure 94.  Importance of secrecy as a protection mechanism 2008-2010, by main 
sector 
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All in all, the findings presented above show that enterprises implement formal 
and informal protection mechanisms to protect their intellectual property. At the 
same time, differences in the utilization of protection mechanisms are influenced 
by the economic sector and size. Differences do not only prevail between manu-
facturing and services in general, but also between R&D-intensive manufacturing 
and knowledge-intensive services on the one hand and the remaining sectors on 
the other. In general, formal protection mechanisms are more important for manu-
facturing firms than for service firms, which prefer to protect their intellectual 
property by informal methods. On the topic of size the general picture is that large 
firms are more likely to implement protection measures. Yet, with regard to ser-
vice firms, this pattern appeared to be less clear than in the case of manufacturing. 
Furthermore, depending on the specific protection mechanism in question, the 
analysed types of firms assess the importance of protection mechanisms different-
ly.  

 



 

12 Marketing and Organisational Innovations 

Schumpeter (1934, 1943) already had a broad understanding of innovation. While 
he differentiated between the constituent acts of invention and implementation, he 
did so by not only referring to technological innovations in the sense of improved 
products or processes, but he realised at an early stage that, for example, opening 
new markets or establishing new customer or supplier relations would also consti-
tute important aspects of innovative activity.  

His broad interpretation has laid the foundations for our modern measurement 
conceptualization of innovation, which since the 3rd revision of OSLO-Manual 
(OECD, 2005) defines innovation not only in terms of product and process inno-
vation, but also in terms of marketing and organisational innovations.  

Since this data has become available in the Community Innovation Surveys in 
2005, 2007, 2009, and 2011, a couple of analyses have examined the relationship 
between product and process innovation (often called technological innovations) 
and marketing and organisational innovations (also called non-technological inno-
vations). The question of the complementarity of technological and non-
technological innovations has become particularly important. Here Rammer et al. 
(2009) were able to demonstrate that under certain conditions organisational inno-
vations can substitute technological innovation, particularly in small firms. At the 
same time, Schubert (2010) shows that marketing innovations causally tend to in-
crease the success of product innovations, the latter highlighting the importance of 
non-technological innovations for the regular innovation process. 

In any case, in many instances technological innovations are strongly inter-
twined with non-technological adjustments. For example, the introduction of a 
new process might often call for the adjustment of work organisation (Evangelista 
und Vezzani, 2010). Likewise it is reasonably obvious that new products will be 
accompanied by changes in the marketing strategy.  

Although the term organisational innovation is not used often, the open innova-
tion paradigm (Chesbrough, 2003) with its implications for producer-supplier and 
producer-user interactions (von Hippel, 1988) is closely related. Implying a reor-
ganisation of a firm’s environmental connections, this strand of the literature high-
lights the increasing importance of conducting innovations in open networks. For 
instance Chung and Kim (2003) have demonstrated the positive effects both on 
innovative performance and cash-flow rates.  

These selected results demonstrate the significance of a broad understanding of 
innovation that goes beyond purely technological considerations.  

In the following we will give a descriptive account of the interplay of techno-
logical and non-technological innovations as could be observed for firms in Ger-
many. 
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12.1 Prevalence of Non-technological Innovations 

Marketing and organisational innovations are of central significance for the inno-
vation processes performed by German firms. This also holds in relation to tech-
nological product and process innovations. While roughly 57 per cent of the firms 
in the German economy introduced product or process (‘technological’) innova-
tions in the years 2008-2010, about the same share (56 per cent) have introduced 
marketing or organisational (‘non-technological’) innovations (Figure 95). 42 per 
cent have introduced marketing innovations and about 40 per cent organisational 
innovations. 66 per cent of firms are innovators in a broad sense, meaning that 
they have introduced any kind of innovation, be it technological or non-
technological. 

While this demonstrates that in terms of prevalence non-technological innova-
tions are as common as technological ones, there are important differences be-
tween the services and manufacturing and technology levels. 

Figure 95.  Innovator shares by type of innovation 2008-2010, by main sector 
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As Figure 95 highlights, the R&D-intensive industries have the largest innova-
tor shares, irrespective of the type of innovation. They are followed by the 
knowledge-intensive services, the other industry sectors, and finally the other ser-
vices. However, the size of differences between the sectors depends on the type of 
innovation and this is crucial. While the R&D-intensive industries have signifi-
cantly higher shares of innovators concerning technological innovations (74 per 
cent for R&D-intensive industries and only 28 per cent for other services), the dif-
ferences with respect to non-technological innovations are much smaller. In fact, 
while 49 per cent of the R&D-intensive firms are marketing innovators, 38 per 
cent belong to other services as well. With respect to organisational innovations, 
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we find 54 per cent of the R&D-intensive industry firms to be innovators, while 
37 per cent belong to industries, 42 per cent to knowledge-intensive services and 
36 per cent to other services.  

This demonstrates an important feature of the innovation process. While the 
propensity to introduce new products or services differs highly between sectors 
and technology-levels, the differences concerning non-technological innovations 
(in particular marketing innovations) are much smaller. It seems reasonable to ar-
gue that while technological innovations depend highly on how  important  they 
are for the sectors and their competitive environment (e.g. demand or product 
characteristics), non-technological innovations are much more equally distributed 
across sectors and therefore seem to have relatively equal importance irrespective 
of sector specifics. 

We will now look at the non-technological innovations more closely. 
Organisational innovations can be further disentangled into changes to business 
processes, work organisation, or external relations. Marketing innovations on the 
other hand consist of changes to design, advertisement, changes to distribution 
channels as well as changes to price politics.  

Considering Figure 96, for R&D-intensive services the most common 
marketing innovation was changes to distribution channels (27 per cent), followed 
by advertisement and design changes, both at 26 per cent. Only 16 per cent 
changed their pricing politics. The same ranking can be observed for knowledge-
intensive services. The ranking for other industries and other services, where 
advertisement is significantly more important than changes to distribution 
channels, is a little different.  

Figure 96.  Innovator shares by type of marketing and organisational innovation 
2008-2010, by main sector 

0 10 20 30 40

Design

Advertisement

Distribution
channels

Pricing

share in all enterprises, %

R&D-intensive manufacturing
Know ledge-intensive services

Marketing Innovations

0 10 20 30 40

Business
processes

Work
organisation

External
relations

share in all enterprises, %

Other manufacturing
Other services
Total

Organisational Innovations

 



Marketing and Organisational Innovations      167 

With respect to organisational innovations, we see that business processes have 
been changed by 36 per cent, while 34 per cent changed their work organisation 
and 25 per cent worked on their external relations e.g. to their suppliers. This 
ranking is the same for knowledge-intensive services, while both other industry 
firms as well as other services consistently rank work organisation more important 
than changes of the business processes.  

This suggests that by following the pattern of importance rankings, knowledge-
intensive services and R&D-intensive firms are in fact quite close concerning their 
use of marketing and organisational innovations, while on the other hand other 
services and other industry share similarities. One explanation is that marketing 
and organisational innovations and their specific use go hand in hand with the 
introduction of technological innovations. Because both knowledge-intensive 
services and R&D-intensive manufacturing have considerably higher propensities 
to introduce technological innovation into their patterns of use of specific non-
technological innovations, they share the observable similarities. 

R&D-intensive manufacturing shows the highest shares of innovators for all 
types of marketing and organisational innovations except for new pricing 
methods.,Marketing innovations in the field of pricing are most frequentin other 
manufacturing (introduced by 16,1 per cent of all firms), followed by R&D-
intensive manufacturing and knowledge-intensive services. Both sectors report a 
share of 15,8 per cent. In other services, 14,5 per cent of all firms introduced this 
type of marketing innovation. This suggests that the implementation of new 
pricing methods is not linked to a sector’s general innovativeness. Furthermore, 
while for all other types of marketing and organisational innovation a large part of 
the variance between firms seems to be related to the sector technology levels, this 
is not the case here. Obviously, the factors explaining changes in pricing are less 
related to the technology levels. 

Figure 97.  Innovator shares by type of innovation 2004-2010 
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When analysing the innovator shares over time, we see that there have not been 
larger changes concerning the share of firms that introduced innovations in the 
time periods 2004-2006, 2006-2008 and 2008-2010. As Figure 97 highlights, the 
share of firms which have introduced either marketing or organisational 
innovations has remained relatively stable between 58 and 56 per cent. This can be 
partly explained by the fact that the propensity to introduce marketing innovations 
has slightly increased between 2004-2006 and 2008-2010 from 40 to 42 per cent 
while in the same period the share of organisational innovators has gone down 
from 45 to 40 per cent. The share of product or process innovators first climbed 
from 45 per cent to 47 per cent and then fell to 42 per cent in the last observational 
period. In fact, this finding is largely consistent with a fundamental observation in 
innovation economics, namely that innovation propensities are very time 
persistent and do not change quickly. As such, innovation activities are often also 
relatively robust to economic shocks. 

Figure 98.  Innovator shares by type of marketing and organisational innovation 
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When looking at the changes by type of marketing and organisational 
innovation between 2004 and 2010 (Figure 98), we see larger fluctuations at this 
lower level of aggregation. While design, advertisement and changes to distribu-
tion channels have become considerably more frequent over all three periods, 
changes to pricing and changes to pricing politics experienced its peak in 2006-
2008 and then fell in the following period. Concerning organisational innovations 
we see that with the exception of changes in the work organisation, the highest 
shares of innovators can be observed in the last period. Together with finding that 
the overall share of organisational innovators has decreased, this implies that more 
firms have engaged in simultaneously introducing several organisational changes. 
Nonetheless, the changes over time do not seem to be extraordinarily large. In 
fact, the experience from the crises has shown that firms indeed tried to keep their 
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innovation expenditures relatively stable, even for example those firms , in the 
automobile industry that have experienced drastic reductions in turnover.  

Despite sector differences, size of the company is also an important 
determinant of innovative activities. In particular when focusing on indicators of 
whether a firm is an innovator or not, the probability of having introduced 
innovations in a given period increases sharply with size.  

As Figure 99 demonstrates, this observation can also be made with respect to 
the firms in Germany, both in manufacturing industries as well as services. For all 
types of innovation, the shares of innovators is consistently higher when the size 
of the firm increases. For example, while 55 per cent of the firms in industries 
below 50 employees and 52 per cent of the firms in services have introduced 
marketing or organisational innovations, 89 per cent of the industry firms with 
more than 1,000 employees and 83 per cent of the service firms. In fact, the 
probability of having introduced any kind of innnovation is over 99 per cent for 
firms with more than 1,000 employees. 

Figure 99.  Innovator shares by type of innovation 2008-2010, by size class 
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One should note that size differences with respect to non-technological 
innovations are less prominent  compared to technological innovations. For 
technological innovations, the share of innovators increases from the smallest to 
the largest size class from 46 per cent to 95 per cent in manufacturing, and from 
34 per cent to 80 per cent in services. All in all, it seems to be the case that those 
variables possessing high explanatory power for technological innovation 
activities possess much less with respect to non-technological innovation 
activities. Thus, while firms in different sectors and with different sizes vary 
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strongly in their technological innovation behaviour, they do less so with respect 
to non-technlogical innovations. 

12.2 Link Between Technological and Non-technological 
Innovations

So far we have mainly discussed the prevalence of non-technological innovations 
in isolation and their dependence on sector and size differences. However, it is a 
well-established fact that non-technlogical innovations are a necessary follow-up 
of technological innovation activities. For example, when a firm introduces a new 
product, changes in marketing are often necessary- Alternatively, if a firm 
introduces a new production process, this will often require further organisational 
adaptions, e.g. changes in the work flow become necessary. While this argues for 
a complementary relationship, substitutive relationships are also possible. This is 
the case when a firm substitutes the development of a new product, for example, 
by merely changing the design or the advertising strategy. Lastly, technological 
and non-technological innovations can be completely unrelated, in the sense that 
conducting one does not have a causal influence on the conditional probability of 
doing the other. Indeed, evidence exists for both complementary and substitutive 
relationships. While Schubert (2010) finds evidence that particular marketing 
innovations make technological innovations more successful, Rammer et al. 
(2009) are able to show that small or medium-sized firms can use a combination 
of non-technological innovations to substitute technological ones. 

While a co-occurence of technological and non-technological innovations in 
one firm is not full proof of a complementary relationship, it is still instructive to 
analyse how often this occurs. As Figure 100 shows, 58 per cent of the firms in 
R&D-intensive industries introduce technological and non-technological 
innovations at the same time. The share for other industries is 32 per cent. For 
knowledge-intensive services it is 36 per cent and for other services it is 21 per 
cent. The important question with respect to the relationship between technolo-
gical and non-technological innovations is whether this is more (complementary 
relationship) or less (substitutive relationship) than would be expected under the 
independence of technological and non-technological innovation activities. 

Table 6 gives a tentative answer to this important question . If technological 
and non-technological innovations are independent of each other, then the 
probability that they co-occur would equal the product of the two individual 
probabilities. The shares (probabilities) for technological and non-technological 
innovators are given in column 1 and 2. The product reflecting the prediction 
under independence is given in column 3, the observed values in column 4. What 
we see is that the observed values for all sectors are consistently above the 
predictions, implying that firms that have introduced one type of innovation are 
considerably more likely to also introduce another. This suggests that there is a 
strong complementary relationship between technological and non-technological 
innovations. Of course, this does not preclude that non-technological innovations 
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may be used to substitute for technological ones, but it is not a dominant pattern in 
the data. 

Figure 100.  Non-technological innovations in relations to product and process inno-
vations 2008-2010, by main sector 
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Table 6.  Relationship between technological and non-technological innovators 
2008-2010

all figures give the 
percentag in all 
enterprises 

Technological
innovators

Non-techno-
logical

innovators

PP and MO 
(expected for 

independence)

PP and MO 
(observed) 

R&D-intensive 
manufacturing 74 69 51 58 

Other 
manufacturing 45 56 25 32 

Knowledge-int. 
services 47 59 28 36 

Other  
services 28 51 14 21 

PP: product or process (technological) innovators; MO: marketing or organisational (non-
technological) innovators 
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By looking more closely at what types of non-technological innovations firms 
combine with technological ones (Figure 101), we see that for R&D-intensive in-
dustries, knowledge-intensive services, and other services changes to distribution 
channels are the most frequent marketing innovations to be combined with prod-
uct or process innovations. For other industries it is the combination of advertising 
and technological innovations. Concerning organisational innovations, in all sec-
tors except other services, the introduction of new products or processes is accom-
panied by changes to the business processes. Instead, other services combine tech-
nological innovations more frequently with changes to the work flow.  

Figure 101.  Types of marketing and organisational innovations in relation to product 
or process innovations 2008-2010 
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Interestingly, while we observed earlier that with regard to frequencies of types 
of innovation knowledge-intensive services and R&D-intensive industries are sim-
ilar while differing considerably from other services and other industries, we can 
see here that, although the similarity for the two high-tech sectors remains, other 
services and other industries seem less similar. In fact, other industry firms behave 
more like high-tech firms concerning the simultaneous introduction of organisa-
tional technological innovations, while other services firms are more like the two 
tech sectors with respect to marketing innovations. 

In addition, when we separate technological innovations into product and pro-
cess innovations, a few other interesting patterns emerge (see Figure 102 and Fig-
ure 103). In R&D-intensive industries as well as in other industries the combina-
tion of non-technological innovations with product innovations is quite frequent. 
On the contrary, combinations between process innovations and non-technological 
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innovations are less so. This basically holds for all different types of organisation-
al and marketing innovations.  

Figure 102.  Type of marketing innovation in relation to product and process innova-
tion 2008-2010, by main sector 
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Knowledge-intensive and other service firms differ sharply in this respect. For 
both groups, product and process innovations are distributed much more evenly. 
This seems to suggest that in the industry, the complementarity might be due to 
the link between technological and product innovations, while the complementari-
ty in services might also stem from the simultaneous introduction of non-
technological and process innovations.  
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Figure 103.  Type of organisational innovation in relation to product and process in-
novation 2008-2010, by main sector 
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13 Environmental Innovations 

The understanding of driving forces and implementation processes of environmen-
tal innovations has been an ongoing topic in practitioner and academic discussion 
since the late 1980s. Environmental innovations are expected to help finding sus-
tainable solutions for the “grand challenges” such as global warming, tightening 
supplies of energy, water and food, or public health. The determinants and charac-
teristics of environmental innovation at the firm level is a topic that has been ad-
dressed repeatedly by the Mannheim innovation panel (MIP) as well as in the 
Community Innovation Survey, e.g. in the panel wave of 2001 and 2009. This 
chapter addresses various aspects of environmental innovation in firms.  

In general understanding, environmental innovations consist of product-, pro-
cess-, marketing- or organisational-innovations that markedly reduce environmen-
tal damage (Kemp and Arundel, 1998) and may be developed with or without an 
explicit aim of reducing environmental harm (Beise and Rennings, 2005; Kemp 
and Arundel, 1998). Additionally, they depend on firm characteristics such as size, 
sector, resources and organisational and management capabilities, on market forc-
es – supply- and demand-side mechanisms as well as market size – and on frame-
work conditions shaped by governments and institutions such as environmental 
policy measures (Carraro et al., 2010; Horbach, 2007; Horbach et al., 2012).  

In short, determinants of environmental innovations include firm specific fac-
tors, technology push and market pull as well as environmental policy measures 
(Horbach et al., 2012). The rationales for policy intervention in these respects lie 
in the occurrence of the different externalities, which can be associated with (envi-
ronmental) innovations (see Carraro et al., 2010, for a detailed discussion). Thus, 
respective policy measures have been implemented over the years to address these 
externalities and to stimulate the firms’ aptitude towards environmental innova-
tions. These policy measures consist of present and anticipated regulations (Khan-
na et al., 2009), standards, subsidies, public support, monitoring activities or oth-
ers. However, not only the existence of such measures seems to be important, the 
stringency of environmental policy seems to have an impact as well (Frondel et 
al., 2008). Enterprises respond differently to policy measures. In particular, the 
most and the least innovative enterprises seem to be the ones that are driven by 
regulatory requirements the most (Kesidou and Demirel, 2012).  

Additionally, soft or voluntary environmental measures like environmental ac-
counting systems or eco-audits may contribute to environmental innovations at the 
firm level (Rennings et al., 2005). However, the implementation of environmental 
accounting and management systems appears to be affected by environmental 
product and process innovations and consequently, a complex interrelationship 
seems to be likely (Ziegler and Seijas Nogareda, 2009). 
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Consequently, the questionnaire of the MIP wave 2009 covers the aforemen-
tioned aspects. Environmental innovations are addressed in four different ques-
tions, aimed to gather information about the types of environmental innovations as 
implemented by firms, motivations and drivers to perform environmental innova-
tions, the kind of environmental impacts that occur, implementation as well as the 
use of environmental management systems. The answering options of each ques-
tion reflect the complex nature of environmental innovation since the response 
categories embrace arguments related to an intra-mural as well as extra-mural per-
spective of environmental innovation in firms – policy measures and market de-
mand in particular.  

Based on these dimension this chapter addresses the following firm related as-
pects of environmental innovation: (i) environmental benefits from innovations 
that occur in the innovating firm (environmental process innovations), (ii) envi-
ronmental benefits through the usage of products (environmental product innova-
tions), (iii) drivers for introducing environmental innovations, and (iv) the use and 
implementation of environmental management and auditing systems.  

The affinity to introduce environmental innovations depends to a certain degree 
on the sector affiliation and on the size of the firm. Small and medium sized enter-
prises show special characteristics regarding the management of environmental 
innovation due to limited financial resources, their organisational structure, short 
term orientation, limited environmental awareness, lower ability to obtain highly 
radical innovation etc. (del Brío and Junquera, 2003). As a consequence, data are 
analysed according to firm size and sector affiliation, where applicable. 

13.1 Environmental Process Innovations 

As already mentioned, environmental benefits of innovations can be manifold. In 
the 2009 wave of the MIP firms were asked about the types of environmental ben-
efits from innovations that occurred within their firm. Nine different types have 
been detailed in the questionnaire in order to cover the most important dimen-
sions. This list includes the following items: reduced material use per unit of out-
put, reduced energy use per unit of output, reduced CO2 footprint, reduced air pol-
lution (e.g. SOx or NOx), reduced water pollution, reduced soil pollution, reduced 
noise pollution, replaced materials with less polluting or hazardous substances, 
and finally improved recycling of waste, water and materials. All of these items 
address the impacts, directly occurring to the firm itself. Furthermore, firms were 
asked to indicate whether the environmental benefits (if any) had been high, me-
dium or low. Alternatively they could indicate that no particular benefits occurred 
from their innovation activities.  

The share of enterprises with either product, process, marketing, organisational 
or environmental innovations during 2006-2008 amounts to 81 per cent. The share 
of enterprises with at least one environmental innovation during 2006-2008 reach-
es 56 per cent of all enterprises and is thus somewhat lower.  
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Figure 104 displays the share of enterprises that have implemented innovations 
with environmental benefits of a certain type during 2006-2008. More than 35 per 
cent of the firms have implemented innovations leading to a reduction of energy 
consumption. Increasing energy prices affect a broad range of sectors and might 
be considered to be the drivers. Innovations, leading to improved recycling of ma-
terials, waste and sewage are implemented by more than 30 per cent of the enter-
prises. Almost the same share of firms (29 per cent) introduced innovations lead-
ing to a reduction of material consumption or a reduction of CO2 emissions. Thus, 
the list is headed by innovations that primarily lead to a reduction of costs simul-
taneously associated with the production of goods and services and positive envi-
ronmental effects. 

Figure 104.  Innovations with environmental benefits in the innovating firm 2006-
2008 by environmental impact 
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A slightly lower share of enterprises has implemented innovations that led to a 
reduction of noise pollution (22 per cent), a reduction of air pollution (19 per 
cent), a reduction of water pollution (19 per cent) or a substitution of dangerous 
substances (19 per cent). Innovations leading to a reduction of soil pollution are 
introduced by a low share of enterprises (13 per cent). 

Figure 105 also shows that although positive environmental effects are induced 
by certain innovations, their actual impacts differ greatly. In most of the cases the 
associated impacts are classified as being either low or medium. Nevertheless, 
there is also some evidence of innovations having high environmental impacts.  

Differentiating by sector, as regards the implementation of environmental inno-
vations, reveals certain differences (see Figure 105). In general, the share of firms 
implementing innovations with environmental benefits is highest in the sector of 
R&D-intensive manufacturing and lowest in the knowledge-intensive service sec-
tor. This holds, with a minor exception (reduced CO2 footprint), for all types of 
environmental innovations listed here. The other two sectors always rank in be-



178      Environmental Innovations 

tween, whereas the share of firms from the other manufacturing sector having in-
troduced environmental innovations is in most of the cases higher than in the re-
maining sector of other services; exceptions being reduced air pollution and a re-
duced CO2 footprint.  

Figure 105.  Innovations with environmental benefits in the innovating firm 2006-
2008, by main sector 
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The implementation of environmental innovations varies according to firm size 
(see Figure 106). Generally, it can be stated that the share of enterprises that have 
been implementing environmental innovations increases with the size class. For 
example, more than 64 per cent of the enterprises with more than 1,000 employees 
have introduced innovations that reveal environmental benefits which reduce the 
energy use per unit of output (as compared to 53 per cent, 45 per cent and 33 per 
cent in the size classes below) and more than 50 per cent of the enterprises with 
more than 1,000 employees have introduced innovations concerning a reduced 
CO2 footprint and reduced material use per unit of output (as compared to 40 per 
cent/35 per cent/27 per cent and 47 per cent/39 per cent/29 per cent respectively 
for the smaller size classes). Finally, in the group of enterprises with 5 to 49 em-
ployees, the share of enterprises that come up with innovations with environmen-
tal benefits is the lowest in all categories of environmental benefits.  
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Figure 106.  Innovations with environmental benefits in the innovating firm 2006-
2008, by size class 
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13.2 Environmental Product innovations

Besides the implementation of innovations with environmental benefits directly at 
the implementing firm, environmental benefits can likewise occur at the level of 
the users of a firm’s product, too. In the questionnaire enterprises were asked to 
specify whether newly implemented products and services (during 2006 and 2008) 
led to certain environmental benefits experienced by the use of the product or ser-
vice. About 35 per cent of all enterprises indicated that end- users have benefited 
from newly implemented products and services in form of reduced energy use 
(Figure 107). User benefits in form of reduced air, water, soil or noise pollution 
were reported by 27 per cent of enterprises and 24 per cent of the enterprises re-
ported user benefits in form of improved recycling of products after use.  

As in the case of environmental benefits occurring directly in the implementing 
firm, it can be stated, that in most of the cases the reported environmental benefits 
from the use of products and services by users are classified as being either low or 
medium. However, in certain cases the innovations are considered of having a 
high environmental impact. 
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Figure 107.  Environmental benefits from the use of products 2008-2010 by type of 
environmental impact 
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User benefits likewise vary across sectors (Figure 108). Whereas user benefits 
are highest for products from R&D-intensive manufacturing (49 per cent for re-
duced energy use, 38 per cent for improved recycling, 37 per cent for reduced pol-
lution), environmental benefits of services by firms from the knowledge-intensive 
service sector are the lowest (22 per cent for reduced energy use, to 12 per cent 
and 11 per cent for improved recycling and reduced pollution). User benefits for 
customers from the other two sectors rank between. This result mainly reflects that 
knowledge-intensive services tend to produce little environmental externalities 
and therefore offer little room for environmental product innovations that reduce 
the services’ environmental effects.  

Figure 108.  Types of environmental benefits from the use of new products, by main 
sector 
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13.3 Motives to Introduce Environmental Innovations 

Firms were additionally asked to indicate the motivations behind the introduction 
of environmental innovations. The questionnaire considers five different motives: 
existing environmental regulations or taxes on pollution, environmental regulation 
or taxes on pollution expected to be introduced, availability of government grants, 
subsidies or other form of financial incentives, current or expected demands of 
customers for environmental innovations, and voluntary codes or agreements for 
environmental good practice within your sector. Firms were asked to indicate 
whether or not the respective motive was a driver for the introduction of environ-
mental innovations. The question only applies to firms with environmental inno-
vations in place. Figure 109 displays the results.  

Figure 109.  Motives to introduce environmental innovations 2006-2008  
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Altogether 28 per cent of the enterprises with environmental innovations state 
that voluntary codes or agreements for environmental good practice within their 
sector are a driving force for environmental innovations. The share of firms with 
environmental innovations that claim existing environmental regulations to be a 
motivation ranks second (27 per cent) in the list, closely followed by environmen-
tal regulations that are expected to be introduced (24 per cent). Current or ex-
pected demands of customers for environmental innovations are a motivation for 
22 per cent to introduce environmental innovations, whereas the availability of 
government grants, subsidies or other form of financial incentives is found at the 
bottom of the list. Less than 10 per cent of enterprises with environmental innova-
tions report those to be a motivation. Consequently, market forces and environ-
mental regulations are the most prominent factors for environmental innovations 
in Germany.  

The key factors behind implementing environmental innovations vary to some 
degree by sector (see Figure 110). For enterprises from the R&D-intensive manu-
facturing sector, existing environmental regulations as well as current or expected 
demands of customers are the most prominent drivers (both reach 32 per cent). For 
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enterprises from the service sectors (apart from knowledge-intensive services) 
voluntary codes or agreements are an important motive for engaging in environ-
mental innovations (34 per cent), followed by existing environmental regulations 
(31 per cent). Enterprises from the knowledge-intensive services sectors agree to 
the most with voluntary codes or agreements for environmental innovations (23 
per cent). The highest share of agreement from enterprises from other manufactur-
ing sectors get existing environmental regulations or taxes on pollution (26 per 
cent).  

Figure 110.  Motives to introduce environmental innovations 2006-2008, by main sec-
tor
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Differentiating the motives by size class reveals that small enterprises with en-
vironmental innovations most often introduced these innovations in response to 
voluntary codes or agreements and existing regulations, while very large environ-
mental innovators most often responded to expected regulation and customer de-
mand. While environmental innovations in larger enterprises tend to be driven by 
a larger variety of factors -which primarily reflects the larger variety of products 
and processes in these firms resulting in greater opportunity for different environ-
mental innovations- only small size differences can be found for the availability of 
government funding for environmental innovations. In relative terms, this motive 
is more important for small and medium-sized firms than for large ones. 



Environmental Innovations      183 

Figure 111.  Motives to introduce environmental innovations 2006-2008, by size class 
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13.4 Implementation of Environmental Management and 
Auditing Systems 

In the 2009 questionnaire firms were asked to indicate whether or not they have 
implemented or make use of environmental management and auditing systems. 
Firms could state that they introduced such instruments either before 2006, during 
2006 and 2008 or not at all. In order to promote a joint understanding of the term 
environmental management and auditing systems the questionnaire specifies the 
expression and enlists practical examples, such as environmental certifications ac-
cording to the ISO 14001 standards, the EMAS (Eco-Management and Audit 
Scheme) as developed in Europe, voluntary environmental management practices 
such as the establishment of internal standards, goals, and policies for environ-
mental performance improvement or regular environmental reports.  

The share of environmental innovators that have already implemented envi-
ronmental management systems by the beginning of 2006 was quite low. 92 per 
cent of environmental innovators did not use such tools at this time. During the 
three year period 2006 to 2008, 4 per cent of environmental innovators introduced 
environmental management systems for the first time. Among firms without envi-
ronmental innovations, the use of environmental management systems is very rare. 
By the beginning of 2006, only 1.7 per cent of these firms had implemented such 
tools. Until the end of 2008, another 0.9 per cent introduced environmental man-
agement systems, meaning that still more than 97 per cent had no such procedures 
in place. 

The implementation of environmental management and auditing systems varies 
significantly by firm size (see Figure 112). In the group of environmental innova-
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tors with more than 1,000 employees, 63 per cent did use such instruments by the 
end of 2008. Most have them have introduced environmental management sys-
tems before 2006. Among small firms (5-49 employees), the share of environmen-
tal innovators having environmental management and auditing systems in place is 
only 8.5 per cent. 25 per cent of environmental innovators with 50-249 employees, 
and 45 per cent of environmental innovators with 250-999 employees used envi-
ronmental management and auditing systems by the end of 2008. This pattern of 
decreasing use of instruments to monitor and manage environmental impacts of 
firm activities by size class can also be found for firms without environmental in-
novations. Among small and medium-sized enterprises, the share of firms that in-
troduced such instruments during 2006 and 2008 is significantly higher than for 
very large enterprises. 

Figure 112.  Implementation of environmental management and auditing systems, by 
size class 
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Not surprisingly, the implementation of environmental management and audit-
ing systems also varies by sector, though the differences are much smaller than for 
size classes. As displayed in Figure 113, the share of environmental innovators 
with environmental management and auditing systems in place is highest in R&D 
manufacturing and lowest in knowledge-intensive services. The sector ranking 
primarily represents the different levels of environmental externalities that origi-
nate from economic activities in the different sectors. In knowledge-intensive ser-
vices, the main input to production is human capital and knowledge. Since both 
production factors tend to produce few environmental externalities, there is also 
limited demand for monitoring and management systems to reduce these externali-
ties. In manufacturing as well as in other services (which include transport ser-
vices), energy and material represent a major input to the production of good or 
services. 
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Figure 113.  Implementation of environmental management and auditing systems, by 
main sector 
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14 Innovation and Investment 

Innovation activities are a particular way of how firms can invest to generate fu-
ture profits. Other related types of investment are capital expenditure and invest-
ment in intangibles. Common to all these activities is that they build up a capital 
stock which creates benefits in future periods. So far, these different types of capi-
tal spending have mostly been treated in separate statistics and analyses. Capital 
expenditure for tangible assets (property, plant, equipment) has gained much at-
tention in economics. As being part of national account statistics, tangible capital 
is regularly used in productivity analyses. Studies on investment in intangibles 
were limited to the role of software for a long time (as part of investment in in-
formation technology, see Brynjolfsson, 1993; Triplett, 1999; Brynjolfsson and 
Hitt, 2000). A more comprehensive treatment of intangibles that also takes into 
account expenditure on R&D and other creative efforts and on acquiring economic 
competencies such as brand equity, human capital and organisational resources 
has only recently received greater attention as a separate category of capital spend-
ing (see Brynjolfsson et al., 2002; Corrado et al., 2005, 2006). Analysis of innova-
tion-related investment has so far been restricted to R&D data since the lack of 
time series data on total innovation expenditure limits the calculation of an inno-
vation capital stock.  

Only few studies analysed the link between innovation and other capital spend-
ing. Most empirical work that considers other investment categories beyond tangi-
ble capital employs R&D data or patent data to estimate knowledge capital stocks 
(see Griliches, 1981, 1994). Little work has yet been done to link innovation data 
and tangible capital spending though CIS data provides some opportunity for such 
an exercise, since it separates between capital expenditure for innovation, R&D-
related innovation expenditure and other expenses. This information can be used 
to estimate the share of innovation-related capital expenditure in total capital ex-
penditure and determine the role of innovation for fixed capital formation. In a pi-
lot study on a dedicated survey of U.K. businesses Awan et al. (2010) investigated 
the link between innovation and intangible investment.  

This chapter aims to provide a quantitative estimate of the significance of inno-
vation expenditure in total investment in tangible assets and intangibles for the 
German enterprise sector. For this purpose, we need to estimate the total volume 
of tangible plus intangible capital spending. While official statistics provides accu-
rate data on capital expenditure on tangible assets and capitalised software, data 
on other spending for intangibles other than R&D is not available. We use infor-
mation collected in the MIP to fill at least a part of this gap. In contrast to the 
standard CIS, the MIP questionnaire includes a section on general financial data 
where firms are asked to provide data, among others, on branding and reputation 
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building expenditure (which mainly includes advertising, market research and oth-
er types of product promotion) and training expenditure (continuing and further 
education of employees and other activities in human capital development).  

14.1 Innovation and the Concept of Intangibles 

Capital spending of firms is traditionally separated in two classes: capital spending 
for tangible assets and capital spending for intangibles. While tangible (or fixed) 
asset is a well-established concept that refers to a firm’s investment in equipment 
and building, the notion of intangibles is rather blurred. From a theoretical per-
spective, all activities that generate assets other than fixed assets are intangible in-
vestment. These activities are often related to the creation of knowledge or intel-
lectual capital. In recent years, a classification of intangibles proposed by Corrado 
et al. (2005) has become generally accepted. Corrado et al. (2005, 2006) distin-
guish three main groups of intangibles: 
� Computerised information, particularly software and databases; 
� Innovative property, particularly knowledge produced by R&D and other crea-

tive or inventive activities; 
� Economic competencies, particularly brand equity/reputation and firm-specific 

human and organisational resources. 
It is evident that innovation activities (as defined in the Oslo Manual) are close-

ly related to the concept of intangibles. Basically all innovation expenditure for 
other items than fixed assets will qualify as capital spending for intangibles. How-
ever, expenditure for intangibles also includes activities that would not qualify as 
innovation activities. This is true for advertising, market research and reputation 
building expenditure on non-innovative products, for training and other types of 
human capital development not related to innovation, for software and database 
development not linked to innovation, and for most activities in the context of or-
ganisational development since such activities are not regarded as process innova-
tion in the Oslo Manual (but rather as organisational innovation, see Chapter 10).  

Table 7 summarises the coverage of spending for intangibles in innovation ex-
penditure as defined by the Oslo Manual. By definition, all expenditure for R&D 
is both intangible and innovation expenditure. The same is true for expenditure for 
other creative work as such work such lead to an innovative property according to 
Corrado et al. (2005). Expenditure for intellectual property rights such as patents, 
brand names or industrial designs may also be linked to non-innovative activities 
though it is very likely that the largest fraction of such expenditure is used for 
product or process innovation as defined by the Oslo Manual. 

Measuring intangibles is complicated by the fact that the different types of 
spending are treated differently in business accounting. Some spending such as 
purchase and in-house development of software or intellectual property rights (in-
cluding brand names) qualify as capital expenditure in accounting policies and can 
be capitalised as intangible assets in the balance sheet. Some part of R&D ex-
penditure may also be capitalised if certain requirements are met (which applies to 
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certain technological development). Other spending for intangibles are current 
costs and do not enter a firm’s balance sheet. This includes expenditure for adver-
tising, market research, reputation building, training and organisational develop-
ment as well as research, design, engineering and other creative work. 

Table 7:  Coverage of intangibles in innovation expenditure  
 Innovation expenditure 
Expenditure for intangible assets R&D capital -

expenditure
other

Expenditure for software and databases  (x) (x) 
Expenditure for R&D  x x  
Expenditure for other creative work other than R&D   x 
Expenditure for intellectual property rights  (x)  
Expenditure for brand equity and reputation building   (x) 
Expenditure for training   (x) 
Expenditure for organisational development/business 
process improvement   0 

x: (almost) completely covered; (x): only partially covered; 0: mostly uncovered 

Since there is no dedicated survey on expenditure for intangibles in place, most 
studies that tried to estimate its volume had to rely on rough estimates, based on 
the pioneering work of Corrado et al. (2005) for the U.S. Estimates on a country 
level have been produced, among others, for Finland (Javala et al., 2007), Canada 
(Baldwin et al., 2008), the Netherlands (van Rooijen-Horsten et al., 2008) and Ja-
pan (Fukao et al., 2007). Results on sector levels are rather rare (see Awano et al., 
2010; Gil and Haskel, 2010, for the U.K.). For Germany, some first estimates 
were produced under EU funded projects (Hao et al., 2008; Crass et al., 2009), 
though no breakdown by industries was provided. In the following, we present a 
first estimate on the amount of intangible investment by industry in the German 
enterprise sector based on data collected by the MIP and compare the result with 
the amount of tangible investment. In addition, the share of innovation-related ex-
penditure in total capital spending is given. 

14.2 Measuring Intangible Investment and the Innovation 
Share in Total Investment 

Data on tangible investment by industry in the German enterprise sector is readily 
available from business and national account statistics. National account statistics 
also include data on intangible investment in software. Data on R&D expenditure 
- including a breakdown by in-house and external as well as by current and capital 
expenditure - is provided by the R&D statistics (see Kladroba and Hellmich, 
2011). Data on firms’ expenditure for training were collected as part of the EU’s 
Community Vocational Training Survey (CVTS) for two years (1999 and 2005). 
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For all other expenditure on intangibles, including brand equity and creative work 
other than R&D, no industry data is available from existing statistics. 

In order to estimate the total amount of tangible and intangible investment and 
the share of innovation in these totals for individual industries of the German 
business enterprise sector, we combine three data sources: the MIP, national ac-
counts, and R&D statistics. Data from the MIP is used to calculate industry totals 
for the following six expenditure categories: 
1. Capital expenditure for machinery, equipment and buildings (‘capex for tan-

gibles’) 
2. Expenditure for advertising, market research, marketing innovation and other 

types of product promotion (‘promotion/branding expenditure’) 
3. Expenditure for continuing and further education of employees and other ac-

tivities in human capital development (‘training expenditure’) 
4. R&D expenditure (in-house plus external) 
5. Current innovation expenditure for creative work other than R&D such as de-

sign, engineering, conceptual and preparatory work, not capitalised software 
development outside of R&D (‘other innovation expenditure’) 

6. Capital expenditure for intellectual property rights (IPRs) in the context of in-
novation activities (‘capex for IPRs’) 

Note that categories 1 to 3 refer to expenditure for both innovative and non-
innovative purposes and include expenditure by non-innovative firms. Data on 
capex for tangibles and R&D expenditure are taken from the MIP despite their 
availability in existing statistics in order to guarantee consistency of industry data 
with other investment items since industry assignment of large corporations differs 
between official investment statistics, R&D statistics and the approach used in the 
MIP. Total figures for both expenditure items derived from the MIP are highly 
consistent with totals from official statistics.  

The sum of all six categories covers all capital spending on tangible assets and 
most categories of expenditure for intangibles. It excludes, however, expenditure 
on IPRs outside of innovation activities as well as expenditure for software and for 
organisational development such as business process improvement. Information 
on capital expenditure on software is obtained from national account statistics and 
added to category 1 (capex for tangibles). Costs of software development that 
have not been capitalised may be included in R&D expenditure or other innova-
tion expenditure as long as they are part of innovation activities. Current costs of 
software development outside of innovation activities cannot be covered since no 
data on such expenditure are available. 

National account statistics provides capital expenditure on IPRs only for two 
sub-categories, copyrights for audiovisual media and pool test in mining. We add 
this data to category 6 (capex for IPRs) as long as it exceeds capital expenditure 
for IPRs in the context of innovation activities, which is basically the case for 
three sectors only (mining, film production, broadcasting). Any other expenditure 
on IPRs outside of innovation activities is missing in this analysis.  

Data on costs of business process improvement that qualify as intangible in-
vestment is neither available from the MIP nor from any other survey in Germany 
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that would allow for computing weighted results by industry. Hence, this category 
of intangibles cannot be included in this analysis on intangible investment.  

When summing up R&D expenditure and capex for tangibles and software, 
double counting of capital expenditure for R&D will occur since R&D expendi-
ture data include both current spending and capital expenditure on tangibles and 
software. To avoid such double counting, data on capital expenditure for R&D 
from the R&D survey are taken to deduct capital expenditure from total R&D ex-
penditure. Note that development costs that are capitalised as intangible assets re-
main part of R&D expenditure and are not included in capital expenditure catego-
ries. 

In order to determine the share of innovation-related expenditures in total tan-
gible and intangible investment, capex on tangibles and software, promo-
tion/branding expenditure and training expenditure need to be split up in an inno-
vation and a non-innovation fraction.18 For capex on tangible assets and software, 
the MIP directly collects the amount of this expenditure made in the context of in-
novation activities which allows for the calculation of the respective innovation 
share. Unfortunately, no separation can be made between tangibles and software 
since the MIP -following the CIS questionnaire- surveys only the total of the two 
types of capital expenditure as an innovation expenditure category. With respect to 
capital expenditure on IPRs, no innovation share can be calculated since no total 
(innovative plus non-innovative) expenditure data are available. 

The straightforward way to determine the innovation share of promo-
tion/branding and training expenditure would be to collect this information in the 
MIP. While this has been done in some earlier survey waves, in more recent 
waves the corresponding questions have been skipped in order to reduce response 
burden for firms. Currently, only the total of innovation-related current expendi-
ture for advertising, market research, reputation building, training, design, engi-
neering and other conceptual and preparatory activities for developing and intro-
ducing product or process innovation is collected (i.e. category 5 in the list above). 
This total is separated into the three components promotion/branding, training and 
others at the firm level by using three types of information: (a) whether a firm has 
conducted any of the three activities in the context of innovation (if this is not the 
case, the expenditure for the respective component can be set to zero), (b) the 
firm’s total expenditure for advertising, market research, marketing innovation etc. 
and for training; and (c) the significance of innovation results in the firm’s total 
output. The latter is used to calculate two indexes of innovativeness which are 
used to weight total expenditure for promotion/branding and for training to derive 
an estimate of innovation-related expenditure for each of the two categories. For 
promotion/branding expenditure, the innovativeness index sums up the share of 
sales generated by market novelties, product-range novelties and product imita-
tions (i.e. new products that are only new to the firm; see Chapter 4 on details), 
but weights sales share of the two novelties with 1.25 to represent higher efforts 
for advertising, market research and other activities of reputation building for new 
                                                           
18  Note that R&D expenditure is by definition part of innovation expenditure. 
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products with a higher degree of novelty. The index ranges from zero (for firms 
without new products) to 1. For training expenditure, the innovativeness index al-
so takes process innovation success into account (measured by the share of cost 
savings through process innovation and sales growth due to quality improvements) 
as such innovations often require additional training efforts. 

Table 8 presents the main categories of total tangible and intangible investment 
used in this analysis, the data source for each category and whether a breakdown 
by innovation is possible. Such a breakdown can be done only for one reference 
year (2008), however, since only the 2009 MIP survey (with 2008 as reference 
year for expenditure data) contained a breakdown of capital expenditure for inno-
vation by tangible assets/software and IPRs and collected information on advertis-
ing/market research and training in the context of innovation activities which is 
needed to estimate the innovation share of these expenditures. The first reference 
year for which full information on all investment categories is available in the 
MIP is 2006 since it was the 2007 survey that included a question on promo-
tion/branding expenditure for the first time.  

Table 8:  Categories of tangible and intangible investment and data sources 

 Data source Innovation 
breakdown

1a. Capex on tangibles  MIP 
yes 1b. Capex on software  NAS 

2. Promotion/branding expenditure  MIP yes 
3. Training expenditure  MIP yes 
4. R&D expenditure2) MIP, RDS / 
5. Other innovation expenditure  MIP / 
6. Capex on IPRs1) MIP, NAS no 

1) Only for innovation, except for copyright for audiovisual media; 2) excluding capital expenditure for 
tangibles and software.  
NAS: national account statistics; RDS: R&D survey  

Compared to other empirical work on intangibles, the following expenditure 
categories are not covered in the present analysis: 
� Current costs of software development not for innovation 
� Costs for databases and other computerised knowledge not for innovation 
� Costs for creative work other than R&D that is not used for product or process 

innovation (e.g. design for packaging or presentation of products, which is part 
of marketing innovation) 

� Expenditure on IPRs not for innovation other than copyrights for audiovisual 
media 

� Expenditure on organisational development and business process improvement 
It is difficult to assess the extent of undercoverage of total intangible invest-

ment due to these missing categories. With respect to the latter category, the U.K. 
survey on intangibles by Awano et al. (2010) showed that expenditure for business 
process improvement was about 3.5 per cent of total expenditure for intangibles. 
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The amount of current costs of software development not for innovation may be 
significantly higher than the amount of capital expenditure for software. The 
amount for the latter was €21.5 billion for the German economy in 2010, which is 
rather close to total sales of software programming firms in Germany (€22.5 bil-
lion in 2010, though parts of these sales go to private households and customers 
abroad, which may be balanced by imports of software) and may indicate that 
most of capitalised software is purchased software. The U.K. survey mentioned 
above shows that about two thirds of total software costs are in-house costs. If this 
ratio would also apply for the German enterprise sector, then the largest part of in-
house software costs would not be covered by the present data. The extent of crea-
tive activities outside of product and process innovation that would qualify as in-
tangible investment is largely unknown. One relevant item of such ‘non-
innovative’ creative activity is (re-)design work on established products and ser-
vices to reshape their appearance or presentation. The Oslo Manual regards such 
work as part of marketing innovation. In the 2007 MIP survey, a pilot question on 
the expenditure for marketing innovation revealed that they represent about 10 per 
cent of a firm’s total budget for advertising, market research, marketing innova-
tion and other types of product promotion (see Rammer and Köhler, 2008). Since 
product design activities are only one out of four marketing innovation activities 
and only half of all marketing innovators engage in product design (see Chapter 
10), design expenditure outside of product and process innovation are likely to be 
less than 5 per cent of firms’ total promotion/branding expenditure. In regard to 
expenditure on IPRs not for innovation, it is fair to assume that the major part of 
purchasing IPRs from others takes place in the context of innovation activities. 
IPRs like patents or trademarks typically represent novel assets for the purchasing 
firm and their use will most likely constitute an innovation from the purchasing 
firm‘s point of view.  

14.3 Tangible and Intangible Investment by Industry 

This section presents the main findings on the level and composition of tangible 
and intangible investment in the German business enterprise sector. It provides a 
breakdown by industry and discusses the share of innovation-related investment in 
total investment. Since detailed results are only available for the year 2008, this 
section focuses on data for that year. Developments over time are presented in the 
following section. 

In 2008, German enterprises (within the sectors covered by the MIP and with 5 
or more employees) spent €304 billion on tangible and intangible investment. In-
vestment in tangible assets (machinery, equipment, buildings) was €151.0 billion 
(Table 9). The figure is slightly lower than capex on tangibles as reported in na-
tional account statistics for those industries that are covered by the MIP (€155 bil-
lion). The difference mainly reflects that the MIP does not cover enterprises with 
less than 5 employees. In addition, industry assignment of large enterprises with 
main activities in different industries deviates in the MIP from national account 
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statistics. While the latter assigns the entire enterprise to one industry, the MIP 
splits up some of the very large enterprises by industries. The share of tangible as-
sets in total investment was 49.6 per cent of total investment and is certainly over-
rated since some parts of intangible investment is missing in total investment.  

Table 9: Tangible and intangible investment 2008, by main sector 

billion € R&D-
intensive 
manufac-

turing

Other
manufac-

turing

Knowledg
e-

intensive 
services 

Other
services 

All
sectors 

1a. Capex on tangibles 38.7 51.5 26.0 34.7 151.0 
1b. Capex on software 4.0 3.2 8.4 2.2 17.7 
2. Promotion/branding expenditure 20.4 10.2 13.1 7.4 51.1 
3. Training expenditure  2.1 1.4 2.3 1.3 7.1 
4. R&D expenditure1) 42.7 5.1 8.8 0.6 57.2 
5. Other innovation expenditure  4.2 3.4 3.9 1.0 12.6 
6. Capex on IPRs2) 1.4 0.8 5.0 0.4 7.6 
Total investment 113.5 75.7 67.5 47.7 304.4 
1) Excluding capex for tangibles and software; 1) only for innovation, except for copyright for audio-
visual media. 
Source: ZEW calculation based on data sources given in Table 8. 

Total intangible investment (excluding missing categories of intangibles) was 
€153.4 billion. The largest part of intangible investment is R&D. In 2008, €57.2 
billion (or 37 per cent of total intangible investment) was spent on in-house or ex-
ternal R&D (excluding capital expenditure for tangibles or software). The figure 
compares quite well with the official R&D data, which report about €56 billion of 
R&D expenditure (excl. capex) for the industries covered by the MIP. The small 
difference may result from an overrating of software development costs in the 
MIP data due to different definitions of R&D in the MIP/CIS and the R&D sur-
vey. Expenditure for promotion and branding were of similar size as R&D ex-
penditure and amounted to €51.1 billion in 2008, which is 33 per cent of total in-
tangible investment. Capital expenditure for software was €17.7 billion in 2008 
which is 12 per cent of total intangible investment. Other current innovation ex-
penditure was €12.6 billion in 2008 (8 per cent of total intangible investment), and 
capital expenditure on IPRs was €7.6 billion (5 per cent). Training expenditure 
was €7.1 billion in 2008. This figure is slightly lower than the training expenditure 
in the German enterprise sector as obtained from the CVTS in 2005, which was 
about €8.0 billion for the sectors and size classes surveyed in the MIP. Though a 
fall in training expenditure may not be excluded it is more likely that the figures 
obtained from the MIP somewhat underrate the wage costs of employees while 
they are undergoing training.  

R&D-intensive manufacturing industries spent €113.5 billion on tangible and 
intangible investment in 2008 which is 37.3 per cent of total investment of the sec-
tors covered by the MIP. Other manufacturing industries invested a total of €75.7 
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billion (24.9 per cent). Knowledge-intensive services came in close behind with 
total investment of €67.5 billion (22.1 per cent). Other services spent €47.7 billion 
(15.7 per cent) on tangible and intangible assets. 

The significance of the main investment categories varies substantially by main 
sector (Figure 114). In R&D-intensive manufacturing, R&D expenditure is the 
most important category (37.6 per cent of total investment), followed by capital 
expenditure on tangible assets (34.1 per cent) and promotion/branding (18.0 per 
cent). In all other three sectors, expenditure on tangible assets is the most im-
portant category. In other manufacturing and other services, 68.1 per cent of total 
investment falls in this category. In knowledge-intensive services, it is only 38.5 
per cent. This sector shows the highest share for software investment and IPRs in-
vestment (the latter is strongly driven by the film and broadcasting industry). 
Knowledge-intensive services also report the highest share for other current inno-
vation expenditure. Training expenditure is of little significance in all four sectors, 
though service sectors show a higher share (2.7 to 3.4 per cent) than manufactur-
ing sectors (1.9 per cent).  

Figure 114:  Composition of total investment 2008, by main sector 
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R&D expenditure excludes capex for tangibles and software; capex on IPRs only for innovation, ex-
cept for copyright for audiovisual media. 
Source: ZEW calculation based on data sources given in Table 8. 

The share of total investment in total sales is 6.3 per cent for the German enter-
prise sector (Figure 115). The highest share is reported for R&D-intensive manu-
facturing (11.3 per cent) while knowledge-intensive services spent just 4.9 per 
cent of their total sales on tangible or intangible assets. This low ratio is entirely 
driven by financial intermediation and is mainly caused by high sales figures of 
this particular sector. As sales mainly comprise gross interest income and gross 
premium written, sales figures are not directly comparable to those of other ser-
vice sectors. When excluding financial intermediation from knowledge-intensive 
services, it turns out that the share of expenditure on tangible or intangible assets 
exceeds that of R&D-intensive manufacturing, reaching 13.7 per cent. This higher 
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ratio mainly results from the relatively higher capital expenditure on software and 
IPR as well as the higher share of other innovation expenditure in sales. Capital 
expenditure on tangible assets in relation to sales is also higher in knowledge-
intensive services than in R&D-intensive manufacturing. Knowledge-intensive 
service investment in this category is mainly driven by capital expenditure on IT 
and telecommunication infrastructure. As R&D-intensive manufacturing unites all 
those manufacturing industries that have a high share of R&D expenditure in 
sales, it is evident that this sector reports the highest investment to sales ratio for 
this category. Other manufacturing stands out for a relatively high share of tangi-
ble capital investment, though spending 4.3 per cent of sales on this investment 
category is still lower than for knowledge-intensive services (when excluding fi-
nancial intermediation). Investment in all other categories in other manufacturing 
is relatively lower than for the German business enterprise sector as a whole. Oth-
er services spend only 3.9 per cent of their total sales on tangible or intangible in-
vestment, with a clear focus on tangible investment, though their share of 2.8 in 
sales is lower than for any other sector. 

Figure 115:  Total investment by category as a percentage of total sales 2008, by main 
sector 
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R&D expenditure excludes capex for tangibles and software; capex on IPRs only for innovation, ex-
cept for copyright for audiovisual media. 
Source: ZEW calculation based on data sources given in Table 8. 

41 per cent of total investment in tangible assets and intangibles takes place as 
part of innovation activities (see Table 10). While all R&D and other current in-
novation expenditure qualify for innovation, the innovation share is rather low for 
training expenditure (35 per cent), capital expenditure on tangible assets and soft-
ware (24 per cent), and promotion/branding expenditure (17 per cent). The low in-
novation share of expenditure for building up brand equity and reputation results 
from two facts. First, many firms do not have any product innovation which 
means that all their expenditure on advertising and market research is for non-
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innovative products. Secondly, firms that have introduced new products generate, 
on average, the largest part of their sales with non-innovative products. As in-
vestment in brand equity and reputation is not only needed when introducing a 
product to the market for the first time but also in later stages of the product life 
cycle, most of the product innovators expenditure on advertising and market re-
search aims at their older products. 

Table 10:  Share of innovation-related expenditure in total tangible and intangible 
investment 2008, by main sector 

Innovation-related expenditure 
in total expenditure (%) 

R&D-
intensive 
manufac-

turing

Other
manufac-

turing

Know-
ledge-

intensive 
services

Other
services 

All
sectors 

1. Capex on tangibles/software 46 18 16 15 24
2. Promotion/branding expenditure 27 9 14 6 17
3. Training expenditure  53 26 30 24 35
Total investment1) 66 27 33 18 41
1) Including R&D and other current innovation expenditure as well as capital expenditure on IPRs (the 
innovation share of all these components is, by definition, 100 per cent) and capital expenditure on au-
diovisual copyrights/pool test not for innovation (0 per cent innovation share). 
Source: ZEW calculation based on data sources given in Table 8. 

In R&D-intensive manufacturing, two thirds of total investment is for innova-
tion. This high share is strongly driven by high R&D expenditure of this sector 
which represents a major part of their total investment. But also capital expendi-
ture for tangible assets and software as well as training expenditure are often relat-
ed to innovation activities. In knowledge-intensive services, a third of total in-
vestment is spent for innovation while other manufacturing devotes 27 per cent of 
all investment to innovation, and other services just 18 per cent. In all three sec-
tors, 15 to 18 per cent of total capital expenditure for tangible assets and software 
is used for product or process innovation, which is a substantially lower share than 
in R&D-intensive manufacturing.  

A ranking of industries by the ratio of their total investment in sales produces a 
significantly different result than a ranking solely based on innovation expendi-
ture. Figure 116 shows the respective ranking by splitting up total investment 
three categories: innovation expenditure, non-innovation intangible investment 
and non-innovation tangible investment. The two industries with the highest share 
of total investment in sales are computer services (incl. programming activities) 
and telecommunications (16.9 per cent), and media services (incl. film and broad-
casting, publishing, printing; 14.0 per cent). Computer services and telecommuni-
cations invest quite strongly in all three categories. Innovation expenditure repre-
sents 6.9 per cent of sales (which is rank 4 across the 21 industries considered), 
intangibles outside of innovation 4.3 per cent (rank 2) and tangibles outside of in-
novation 5.8 per cent (rank 3). Media services show particularly high investment 
in non-innovation intangibles (7.7 per cent) but medium investment in the two 
other categories. Ranking third is manufacturing of chemicals and pharmaceuti-
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cals. This industry reports a rather high share of investment in intangibles not re-
lated to innovation, which primarily reflects high expenditure for promotion and 
branding since major parts of this industry manufacture consumer products (drugs, 
detergents, cosmetics), for which branding is essential. 

Figure 116:  Total investment as a percentage of total sales 2008, by industry 
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Source: ZEW calculation based on data sources given in Table 8. 

The three sectors which rank first for the share of innovation expenditure in 
sales -engineering and R&D services, manufacturing of automobiles and other ve-
hicles, and manufacture of electronics and electrical equipment- fall somewhat 
behind because of rather low non-innovation investment. The automotive and oth-
er vehicles industry spent 78 per cent of their total investment in 2008 on innova-
tion. For the other two industries, this share was 67 per cent.  

There are some industries with very low innovation expenditure in sales that 
show a high share of total investment in sales owing to high tangible investment 
outside of innovation. This is particularly true for water supply and waste man-
agement (incl. recycling activities). This industry spent 11.7 per cent of their sales 
in 2008 on tangible assets that are not related to any innovation activity. Conse-
quently, only 9 per cent of their total investment goes to innovation. Other indus-
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tries with a very low share of innovation expenditure in total investment include 
wholesale trade (12 per cent), energy supply and mining (15 per cent) and other 
business services (19 per cent). Industries with a high share of non-innovation 
tangible investment include transportation, storage and logistics (6.4 per cent), and 
manufacture of glass, ceramics and concrete products (5.4 per cent). A high share 
of intangible investment not related to innovation is reported for manufacturing of 
textiles, clothing and leather (3.1 per cent) and manufacturing of food, beverages 
and tobacco (2.0 per cent). Both sectors primarily produce consumer goods which 
require high spending for promotion and branding also for non-innovative prod-
ucts.   

14.4 Total Investment 2006 to 2010 

MIP data allows estimating the volume of total investment in the German enter-
prise sector for the years 2006 to 2010 based on some assumptions on the share of 
innovation-related expenditure in total promotion/branding and training expendi-
ture, and on the share of innovation-related capital expenditure of IPRs in total in-
novation-related capital expenditure. These shares need to be known in order to 
calculate the amount of other innovation expenditure and the amount of capital 
expenditure for IPRs. While the 2009 wave of the MIP provided sufficient infor-
mation to determine these shares for the reference year 2008, the other MIP sur-
veys do not include this information. We therefore use the shares for the reference 
year 2008 and apply them for the other years. 

Based on this assumption, total investment in the German business enterprise 
sector was €269.0 billion in 2006 and rose to €285.8 billion (+6.3 per cent) in 
2007 (Figure 117). After peaking at €304.4 billion in 2008 (+6.5 per cent com-
pared to 2007) total investment fell by 10.8 per cent to €271.6 billion in 2009, re-
flecting the sharp economic crisis in that year. 2010 saw an increase by 7.2 per 
cent to €291.2 billion. 

Although the composition of total investment by main spending categories re-
mained unchanged over the past five years, changes in expenditure by category 
varied considerably (Figure 118). Capital expenditure for software increased 
steadily from 2006 and 2010. 2010 expenditure on capitalised software was 18 per 
cent higher than in 2006. Training expenditure also shows a strong growth over 
the past five years, exceeding the 2006 level in 2010 by 14 per cent. In 2009, 
however, training expenditure slightly decreased. A similar development can be 
observed for R&D expenditure which was 13 per cent higher in 2010 compared to 
2006 but showed a small decrease in 2009. Expenditure on promotion and brand-
ing grew strongly in 2007 and 2008, followed by a sharp decline in 2009 (-7 per 
cent) and only a moderate increase in 2010. Capital expenditure on tangible assets 
shows a similar trend. The decline in expenditure in 2009 was even sharper (-17 
per cent), though investment in fixed assets increased significantly in 2010 again 
(+9 per cent). Capital expenditure on IPRs in 2010 was only slightly above the 
2006 level. A substantial decline in 2009 (-8 per cent) has been fully compensated 



Innovation and Investment      199 

in 2010. The same is true for other innovation expenditure which remained rather 
stable in 2007 and 2008 and strongly decreased in 2009 (-11 per cent), followed 
by a 7 per cent increase in 2010. 

Figure 117:  Total investment 2006 to 2010, by main spending category 

129.6 139.9 151.0
125.5 136.5

16.8
17.2

17.7

18.0
19.8

44.5
48.9

51.1

47.5
49.0

51.3
52.2

57.2

55.4
58.1

12.9
13.4

12.6

11.3
12.7

7.4
6.9

7.1
6.6

6.5

7.6
7.0

7.6
7.7

7.4

0

40

80

120

160

200

240

280

320

2006 2007 2008 2009 2010

bi
llio

n 
€

Capex on
IPRs

Other
innovation
expenditure
R&D
expenditure

Training
expenditure

Promotion/
branding
expenditure
Capex on
softw are

Capex on
tangibles

 
Note that other innovation expenditure and capex on IPRs are estimated for 2006, 2007, 2009 and 
2010. R&D expenditure excludes capex for tangibles and software; capex on IPRs only for innovation, 
except for copyright for audiovisual media.  
Source: ZEW calculation based on data sources given in Table 8. 

The share of innovation expenditure in total investment did not change signifi-
cantly over the past five years. It was 41.2 and 41.3 per cent in 2006 and 2008, re-
spectively, and between 40.2 and 40.6 per cent in the three other years. One 
should bear in mind the consistency of the results partly reflects the assumptions 
made on a stable innovation share of promotion/branding and training expenditure 
as well as the share of IPR-related capital expenditure in total innovation-related 
capital expenditure. However, the main drivers of the share of innovation in total 
investment are R&D expenditure and capital expenditure for innovation, which 
are both known and not affected by any assumptions made. 



200      Innovation and Investment  

Figure 118:  Development of total investment 2006-2010, by main spending category 
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Note that other innovation expenditure and capex on IPRs are estimated for 2006, 2007, 2009 and 
2010. R&D expenditure excludes capex for tangibles and software; capex on IPRs only for innovation, 
except for copyright for audiovisual media. 
Source: ZEW calculation based on data sources given in Table 8. 

When looking at the trends in total investment by spending category between 
2006 and 2010, some significant changes across main sectors become evident 
(Table 11). In R&D-intensive manufacturing, total investment increased at an an-
nual rate of 1.3 per cent which was mainly driven by promotion/branding expendi-
ture (+3.8) R&D expenditure (+3.2) and training expenditure (+2.7) while capital 
expenditure on tangibles, software IPRs as well as other innovation expenditure 
declined over the four-year period. In other manufacturing, the increase in total 
investment of 1.5 per cent per year resulted from a somewhat faster expansion of 
training expenditure (+2.3 per cent) and capital expenditure on tangibles (+1.9 per 
cent) while R&D expenditure and other innovation expenditure slightly declined. 

Knowledge-intensive services increased their total investment at an annual rate 
of 2.9 per cent. Particularly high rates of growth are reported for capital expendi-
ture on software (+6.5), R&D expenditure (+5.5) and training expenditure (+3.6). 
Capital expenditure on tangibles and on IPRs show the lowest growth rates, 
though still positive ones. In other services, the increase in total investment of 3.1 
per cent per year between 2006 and 2010 is driven by a rapid expansion of capital 
expenditure on software (+9.2 per cent) and substantial growth in expenditure for 
training (+5.4) and R&D (4.4) as well as capital expenditure on tangible assets 
(+3.9). Promotion and branding expenditure and other innovation expenditure de-
creased.  
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Table 11:  Change in total investment by spending category 2006 to 2010, by main 
sector 

Average annual rate of change 
(%) 

R&D-
intensive 
manufac-

turing

Other
manufac-

turing

Knowledg
e-

intensive 
services

Other
services 

All
sectors 

1a. Capex on tangibles -2.0 1.9 0.9 3.9 1.3 
1b. Capex on software -0.5 1.0 6.5 9.2 4.3 
2. Promotion/branding expenditure 3.8 1.5 3.0 -1.2 2.4 
3. Training expenditure 2.7 2.3 3.6 5.4 3.4 
4. R&D expenditure1) 3.2 -0.3 5.5 4.4 3.2 
5. Other innovation expenditure  -0.5 -0.7 3.0 -6.0 -0.5 
6. Capex on IPRs2) -1.4 0.4 1.2 0.4 0.7 
Total investment 1.3 1.5 2.9 3.1 2.0 
1) Excluding capex for tangibles and software; 2) only for innovation, except for copyright for audio-
visual media. 
Source: ZEW calculation based on data sources given in Table 8. 
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16 Annex: Tables 

16.1 Introduction of Innovations and Innovation Activities 

Table 12.  Product and process innovations 2004-2010  
Product or process -

innovations 
Product innovations Process innovations 

04-06 06-08 08-10 04-06 06-08 08-10 04-06 06-08 08-10 
Sector    
10-12 51 52 39 48 39 34 31 33 18 
13-15 57 58 54 47 47 48 32 31 24 
16-17 44 50 49 35 39 43 26 29 21 
20-21 74 84 81 68 75 77 42 55 35 
22 56 63 61 49 42 52 36 44 29 
23 47 54 47 36 34 43 34 37 21 
24-25 38 50 44 28 33 28 24 34 30 
26-27 81 79 79 75 72 72 43 41 39 
28 74 78 70 63 61 66 51 48 34 
29-30 69 74 71 65 62 66 34 46 36 
31-33 57 52 51 52 40 43 25 26 25 
5-9, 19, 35 35 36 37 19 17 28 29 29 22 
36-39 35 34 26 23 21 17 22 24 16 
46 38 36 32 34 24 25 18 22 17 
49-53, 79 29 31 23 25 20 19 18 26 13 
18, 58-60 53 50 53 34 34 43 39 36 30 
61-63 72 78 77 65 67 68 43 48 39 
64-66 47 58 46 34 41 35 35 40 32 
71-72 55 56 49 41 47 41 36 37 26 
69, 70.2, 73 34 37 33 24 20 22 24 28 21 
74, 78, 80-82 28 31 28 19 22 18 24 23 19 
R&D-int. mf. 76 78 74 68 66 69 46 46 36 
Other mf. 47 51 45 39 35 36 29 33 24 
Knowl.-int. s. 47 52 47 36 38 38 31 35 28 
Other services 33 33 28 27 22 21 19 23 16 
Size Class     
5-49 42 44 39 34 31 31 25 28 20 
50-249 59 59 59 48 46 47 39 45 39 
250-999 74 73 73 62 60 64 57 59 54 
1,000+ 88 89 89 81 81 81 79 81 80 
Region    
Western G. 45 47 43 38 34 34 28 31 24 
Eastern G. 41 45 39 31 32 32 26 30 21 
Total 45 47 42 37 34 34 28 31 23 
Share in all enterprises (%). 
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Table 13.  Type of product and process innovations 2006-2008  
Product innovations Process innovations 

Goods Services Methods for 
producing

goods or 
services

Logistics,
delivery or 

distribution
methods

Supporting
activities for 

processes 

Sector  
10-12 32 12 26 11 16 
13-15 42 15 25 9 14 
16-17 34 13 21 14 14 
20-21 68 16 44 19 25 
22 37 9 41 11 13 
23 34 2 31 3 6 
24-25 26 12 28 12 14 
26-27 67 15 35 16 21 
28 48 18 32 11 22 
29-30 51 13 33 17 23 
31-33 41 6 24 12 11 
5-9, 19, 35 11 11 16 11 15 
36-39 10 13 19 6 11 
46 22 5 10 16 13 
49-53, 79 2 20 14 17 14 
18, 58-60 16 25 24 16 21 
61-63 52 42 28 17 39 
64-66 1 41 27 12 30 
71-72 19 43 21 6 25 
69, 70.2, 73 6 20 17 2 19 
74, 78, 80-82 5 20 16 5 10 
R&D-int. mf. 60 16 38 15 23 
Other mf. 29 11 26 11 14 
Knowl.-int. s. 16 31 21 7 24 
Other services 11 13 13 14 13 
Size Class   
5-49 20 17 19 9 15 
50-249 35 21 32 20 27 
250-999 41 28 43 24 32 
1,000+ 56 44 62 39 50 
Region  
Western G. 23 18 21 12 18 
Eastern G. 21 15 20 8 13 
Total 22 18 21 11 17 
Share in all enterprises (%). 
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Table 14.  Product or process innovation activities and in-house R&D activities 
2004-2010

Product or process in-
novation activities 

Continuous in-house 
R&D activities 

Occasional in-house 
R&D activities 

04-06 06-08 08-10 04-06 06-08 08-10 04-06 06-08 08-10 
Sector    
10-12 58 62 54 5 6 9 12 13 9 
13-15 61 71 68 14 18 21 18 27 12 
16-17 49 58 63 7 12 11 13 17 11 
20-21 85 89 86 53 58 62 18 20 11 
22 61 68 73 19 19 24 24 20 20 
23 50 59 67 18 19 21 10 14 19 
24-25 48 62 63 12 13 13 15 16 14 
26-27 86 84 87 46 49 48 24 20 19 
28 82 85 84 31 31 38 30 26 18 
29-30 71 78 77 20 32 39 28 21 13 
31-33 67 66 63 11 12 13 18 16 12 
5-9, 19, 35 40 44 53 5 10 7 12 6 8 
36-39 44 47 42 4 6 4 11 18 8 
46 47 45 53 2 3 2 7 4 8 
49-53, 79 34 37 44 2 2 1 4 3 3 
18, 58-60 61 63 62 5 10 9 17 15 13 
61-63 76 86 83 36 42 39 16 21 17 
64-66 57 64 59 13 10 8 5 12 6 
71-72 61 74 63 24 29 29 15 14 10 
69, 70.2, 73 40 44 48 3 3 5 4 5 8 
74, 78, 80-82 38 37 40 3 3 2 3 4 6 
R&D-int. mf. 83 84 85 37 40 44 26 23 17 
Other mf. 56 62 60 9 11 12 15 16 12 
Knowl.-int. s. 53 61 60 14 17 17 9 11 10 
Other services 40 40 47 2 2 2 5 4 6 
Size Class     
5-49 49 53 55 8 10 10 10 10 10 
50-249 66 67 71 18 22 25 18 14 14 
250-999 77 81 78 42 39 42 11 12 9 
1,000+ 90 92 93 62 66 65 6 8 6 
Region    
Western G. 53 56 58 10 12 12 11 11 10 
Eastern G. 46 54 54 12 14 14 10 11 10 
Total 52 56 57 11 12 13 11 11 10 
Share in all enterprises (%). 
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Table 15.  Type of innovation activities of innovative enterprises 2006-2008  
Type of innovation activity 

A B C D E F G 
Sector 40 6 42 13 35 26 40 
10-12 57 23 49 18 30 37 50 
13-15 40 14 55 20 43 24 44 
16-17 83 34 64 28 47 53 63 
20-21 55 16 67 17 50 39 62 
22 45 16 44 20 34 33 47 
23 48 15 54 14 37 22 44 
24-25 78 25 69 27 58 50 72 
26-27 62 25 63 28 55 34 60 
28 63 30 73 22 56 38 61 
29-30 33 10 50 16 47 37 43 
31-33 30 21 59 22 39 29 36 
5-9, 19, 35 43 15 57 12 36 21 38 
36-39 15 11 51 22 33 22 28 
46 18 12 53 23 45 12 27 
49-53, 79 39 21 65 23 49 24 45 
18, 58-60 73 26 59 34 65 51 61 
61-63 32 11 44 25 63 33 48 
64-66 61 24 70 31 74 35 52 
71-72 24 10 39 36 64 25 28 
69, 70.2, 73 18 4 51 15 40 8 31 
74, 78, 80-82 72 28 68 27 56 42 66 
R&D-int. mf. 43 12 51 16 39 27 44 
Other mf. 46 19 53 33 67 35 45 
Knowl.-int. s. 17 10 51 21 38 15 28 
Other services    
Size Class  36 13 51 22 45 24 39 
5-49 54 23 67 27 60 39 55 
50-249 62 35 68 32 71 55 68 
250-999 81 63 86 71 87 81 84 
1,000+    
Region 39 15 54 23 49 27 42 
Western G. 42 15 53 22 44 29 43 
Eastern G. 39 15 54 23 48 27 42 
Total 40 6 42 13 35 26 40 
Share in innovative enterprises (%). 
A: In-house R&D 
B: External R&D 
C: Acquisition of machinery, equipment and software 
D: Acquisition of external knowledge 
E: Training for innovative activities 
F: Market introduction of innovations 
G: Other (e.g. feasibility studies, testing, routine software development, design, tooling up, industrial 
engineering, preparatory work) 

 



Annex: Tables      215 

 
16.2 Expenditure for Innovation 

Table 16.  Innovation expenditure 2006, 2008 and 2010  
Total innovation ex-

penditure
(billion €) 

Innovation expendi-
ture as a percentage 

of sales 

Share of capital expendi-
ture in total innovation ex-

penditure (%) 
2006 2008 2010 2006 2008 2010 2006 2008 2010 

Sector     
10-12 2.5 2.5 2.1 1.6 1.4 1.1 54 46 39 
13-15 0.6 0.8 0.7 2.1 2.9 2.8 35 32 22 
16-17 1.3 1.0 0.9 2.3 1.6 1.5 63 62 52 
20-21 11.7 12.6 12.9 7.5 6.5 6.3 19 19 18 
22 1.8 1.9 1.7 2.8 2.8 2.4 40 43 42 
23 1.0 1.3 1.0 2.7 3.1 2.6 42 44 37 
24-25 5.4 6.1 4.5 2.7 2.5 2.2 39 63 45 
26-27 15.4 14.3 13.6 8.3 7.6 7.0 27 28 22 
28 11.2 13.7 11.8 5.8 6.0 6.0 27 30 23 
29-30 28.2 34.0 33.7 7.4 8.6 8.8 27 31 25 
31-33 2.0 2.7 2.8 2.8 3.4 3.4 35 44 35 
5-9, 19, 35 2.7 3.0 3.2 0.7 0.7 0.6 76 64 70 
36-39 0.7 0.6 0.4 1.4 1.2 0.8 61 56 64 
46 3.2 2.3 2.8 0.4 0.3 0.3 56 55 60 
49-53, 79 5.0 5.5 6.1 2.2 2.0 2.4 73 81 78 
18, 58-60 2.0 2.6 2.0 2.6 3.1 2.3 42 36 37 
61-63 8.9 10.4 10.5 6.6 6.9 7.2 40 37 39 
64-66 5.8 5.1 5.4 0.8 0.5 0.6 37 30 31 
71-72 2.4 3.9 3.4 7.3 9.0 7.2 29 24 21 
69, 70.2, 73 0.9 1.0 1.0 1.4 1.5 1.5 49 40 38 
74, 78, 80-82 0.7 0.7 0.8 1.0 0.9 0.9 43 54 50 
R&D-int. mf. 66.5 74.6 72.0 7.3 7.4 7.4 25 28 23 
Other mf. 18.9 20.5 17.7 1.7 1.7 1.4 49 54 46 
Knowl.-int. s. 19.2 22.3 21.8 1.9 1.6 1.7 38 33 34 
Other services 8.8 8.5 9.8 0.8 0.7 0.8 65 72 71 
Size Class           
5-49 11.6 11.6 10.5 1.8 1.6 1.4 41 48 49 
50-249 12.7 16.2 13.3 1.5 1.7 1.4 43 41 34 
250-999 15.2 13.1 15.8 1.8 1.2 1.5 38 36 29 
1,000+ 73.9 85.0 81.6 4.2 4.2 4.2 32 33 30 
Region     
Western G. 104.7 115.3 112.9 2.8 2.6 2.6 34 36 32 
Eastern G. 8.7 10.6 8.4 3.5 2.6 2.1 45 39 36 
Total 113.4 125.9 121.3 2.8 2.6 2.6 35 36 32 
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Table 17.  Share of R&D in total innovation expenditure 2006, 2008 and 2010, in-
novation expenditure by type of expenditure category 2008  

Share of capital expendi-
ture in total innovation 

expenditure (%) 

Share of expenditure category in total inno-
vation expenditure in 2008 (%) 

in-house
R&D 

external 
R&D 

a/o ma-
chinery/ 
software

a/o oth-
er ex-
ternal
knowl.

other
innov.
exp. 2006 2008 2010

Sector    
10-12 32 26 40 23 3 40 2 32 
13-15 46 28 44 25 3 27 3 41 
16-17 23 24 28 22 2 57 3 15 
20-21 64 68 69 56 12 15 1 16 
22 41 35 42 32 3 36 2 27 
23 37 34 48 28 6 27 10 29 
24-25 50 26 43 23 4 56 2 16 
26-27 58 62 65 52 9 20 2 16 
28 58 56 61 50 7 25 1 18 
29-30 60 59 61 45 14 27 2 12 
31-33 47 39 47 34 5 36 3 22 
5-9, 19, 35 12 21 22 16 6 59 2 17 
36-39 22 12 14 8 4 51 2 33 
46 12 12 13 10 2 44 9 35 
49-53, 79 3 6 5 4 2 78 2 14 
18, 58-60 14 12 17 9 3 24 11 53 
61-63 40 47 43 43 4 27 5 22 
64-66 34 33 34 30 3 19 9 39 
71-72 70 63 72 55 8 15 3 18 
69, 70.2, 73 20 31 27 27 4 24 9 36 
74, 78, 80-82 20 12 11 9 3 43 7 37 
R&D-int. mf. 60 61 63 49 12 23 2 14 
Other mf. 36 27 38 24 4 47 3 23 
Knowl.-int. s. 40 43 43 38 5 22 6 29 
Other services 7 8 8 6 2 66 4 22 
Size Class          
5-49 41 33 34 38 8 32 3 19 
50-249 36 42 49 43 10 30 2 16 
250-999 41 40 48 49 12 23 2 14 
1,000+ 53 53 54 26 4 42 3 24 
Region         
Western G. 49 49 52 40 9 29 3 18 
Eastern G. 39 43 47 38 5 31 3 23 
Total 48 49 51 40 8 30 3 19 
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Table 18.  Approximate share of innovation-related capital expenditure in total 
capital expenditure 2006, 2008 and 2010  

share in % 2006 2008 2010 
Sector  
10-12 27 22 15 
13-15 27 32 25 
16-17 31 20 23 
20-21 33 32 31 
22 27 27 29 
23 24 26 21 
24-25 30 40 28 
26-27 58 56 51 
28 48 45 41 
29-30 75 74 74 
31-33 35 46 40 
5-9, 19, 35 17 13 15 
36-39 4 3 3 
46 27 14 24 
49-53, 79 11 13 14 
18, 58-60 12 14 10 
61-63 25 26 31 
64-66 30 18 19 
71-72 22 21 16 
69, 70.2, 73 9 8 11 
74, 78, 80-82 11 11 12 
R&D-intensive manufacturing 56 55 53 
Other manufacturing 20 21 17 
Knowledge-intensive services 21 19 21 
Other services 14 13 15 
Total 26 26 24 
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Table 19.  Characteristics of innovation projects conducted during 2006-08 and 
2008-10

No. of innovation 
projects per in-
novative firm 

Innovation ex-
penditure per 
project (thou-

sand €) 

Average length 
of innovation 

project (months) 

Share of stopped 
projects (%) 

2006-
2008

2008-
2010

2006-
2008

2008-
2010

2006-
2008

2008-
2010

2006-
2008

2008-
2010

Sector    
10-12 4.0 5.2 181 162 11 19 13 19 
13-15 5.5 7.3 209 168 12 17 11 13 
16-17 4.5 4.3 281 219 11 20 24 18 
20-21 17.6 17.4 938 1045 20 24 20 20 
22 5.7 4.7 282 324 15 17 14 16 
23 5.6 6.3 288 216 16 22 11 26 
24-25 4.4 4.5 306 271 15 25 11 16 
26-27 11.8 11.3 556 549 18 25 13 15 
28 6.7 6.9 618 638 17 28 16 14 
29-30 19.4 21.6 2640 2666 21 22 42 51 
31-33 4.9 5.0 162 184 12 22 12 19 
5-9, 19, 35 13.0 9.1 704 748 21 19 20 26 
36-39 4.0 4.3 234 166 20 30 11 17 
46 3.0 2.8 178 150 12 24 15 30 
49-53, 79 2.8 3.4 503 479 14 28 11 31 
18, 58-60 4.0 3.9 316 337 16 17 10 10 
61-63 4.9 5.1 561 550 16 22 11 16 
64-66 9.4 10.9 463 358 12 19 8 12 
71-72 4.8 5.5 186 192 19 29 9 14 
69, 70.2, 73 3.3 3.3 65 67 23 23 8 17 
74, 78, 80-82 2.9 3.2 89 78 14 20 5 13 
R&D-int. mf. 10.8 11.0 990 1038 18 25 20 22 
Other mf. 4.7 5.0 263 243 14 21 13 18 
Knowl.-int. s. 4.8 5.1 323 307 18 23 10 15 
Other services 2.9 3.1 258 233 13 24 11 26 
Size Class     
5-49 3.2 3.2 95 86 15 24 10 19 
50-249 7.0 6.9 285 278 15 22 11 15 
250-999 14.9 19.0 623 495 19 22 10 12 
1,000+ 117.9 120.3 1609 1645 19 21 27 29 
Region    
Western G. 5.4 5.6 512 503 16 23 14 20 
Eastern G. 3.8 3.9 307 286 16 23 9 15 
Total 5.1 5.3 487 475 16 23 14 19 
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16.3 Indicators on Innovation Success 

Table 20.  Firms with successful product and process innovations 2004-2010  
 Product innovations Process innovations 

  Market novelties Product range 
novelties Cost reduction  Quality im-

provement 
04-06 06-08 08-10 04-06 06-08 08-10 04-06 06-08 08-10 04-06 06-08 08-10 

Sector     
10-12 17 12 10 28 20 17 11 19 12 19 26 13 
13-15 24 30 19 30 21 26 19 16 14 21 21 14 
16-17 11 13 9 19 20 12 13 13 10 18 25 17 
20-21 31 41 45 44 54 47 24 34 21 29 42 19 
22 23 26 29 29 29 29 24 25 21 27 28 17 
23 14 18 22 14 19 23 19 14 13 24 30 10 
24-25 11 12 10 14 18 11 12 20 16 20 23 16 
26-27 40 37 38 48 42 43 29 28 20 32 31 28 
28 36 28 32 34 33 32 26 26 16 35 34 26 
29-30 27 26 34 39 27 33 18 33 26 28 34 23 
31-33 20 18 16 31 22 16 11 14 11 20 17 16 
5-9, 19, 35 4 3 12 10 9 16 15 13 14 12 11 11 
36-39 5 4 3 8 9 5 12 12 6 12 15 9 
46 8 8 9 8 11 13 10 7 10 9 15 11 
49-53, 79 8 4 4 9 7 5 7 12 8 11 12 9 
18, 58-60 7 15 16 22 22 24 16 14 12 24 27 17 
61-63 25 30 29 44 40 39 15 16 15 36 41 32 
64-66 11 11 14 19 24 17 19 22 17 28 26 20 
71-72 15 20 18 20 28 21 14 17 10 23 30 22 
69, 70.2, 73 6 7 7 8 8 10 9 13 8 16 24 14 
74, 78, 80-82 3 6 3 8 14 5 8 11 7 12 17 14 
R&D-int. mf. 36 32 36 40 38 37 26 28 19 33 34 26 
Other mf. 14 14 13 22 19 16 14 17 13 21 23 15 
Knowl.-int. s. 12 15 15 18 21 19 12 16 11 22 28 20 
Other services 7 6 6 8 11 8 9 10 8 10 15 11 
Size Class      
5-49 11 11 11 16 16 14 10 13 9 17 20 13 
50-249 21 19 22 29 28 24 22 22 23 26 32 25 
250-999 30 30 31 38 39 38 38 38 38 40 41 37 
1,000+ 56 56 55 60 61 58 66 69 69 60 64 66 
Region     
Western G. 13 13 13 18 18 16 13 16 12 18 22 16 
Eastern G. 13 11 12 16 19 16 13 14 10 20 22 15 
Total 13 13 13 18 18 16 13 15 11 19 22 16 
Share in all enterprises (%). 
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Table 21.  Share of sales with product innovations 2006, 2008 and 2010  
 All product innovations Market novelties Product range novelties 
  2006 2008 2010 2006 2008 2010 2006 2008 2010 
Sector    
10-12 8.8 12.7 8.4 1.5 1.7 1.2 2.3 2.9 2.1 
13-15 22.7 26.9 19.2 7.3 5.0 6.5 2.6 5.2 7.0 
16-17 8.8 10.4 9.1 2.2 1.5 2.2 3.1 3.6 1.6 
20-21 16.4 19.6 15.1 4.2 5.2 3.2 3.8 3.0 2.7 
22 15.7 14.3 16.1 4.4 3.9 3.6 5.1 3.4 3.9 
23 13.3 14.8 17.4 2.9 5.5 6.6 2.3 3.8 5.1 
24-25 10.5 12.5 12.4 2.9 1.6 2.3 2.2 1.8 2.2 
26-27 45.0 38.3 37.5 9.5 9.8 9.8 6.8 6.0 6.3 
28 29.5 29.4 28.3 7.2 5.5 7.9 5.3 4.0 4.8 
29-30 57.7 51.0 49.0 12.9 9.6 12.8 7.7 7.3 8.4 
31-33 23.1 18.1 20.2 4.3 3.0 4.8 4.2 3.2 3.5 
5-9, 19, 35 6.4 6.0 8.8 0.3 0.7 1.6 0.6 0.5 2.0 
36-39 3.4 4.8 4.3 0.6 0.3 0.6 1.8 1.1 0.5 
46 9.0 6.6 6.1 1.1 1.1 1.2 1.2 2.3 1.0 
49-53, 79 6.4 7.1 8.6 1.5 1.0 1.4 1.7 1.5 1.7 
18, 58-60 13.0 12.2 10.9 3.7 1.9 2.5 3.9 2.4 4.0 
61-63 25.7 29.2 23.8 5.0 5.2 5.8 5.0 6.7 4.7 
64-66 13.4 11.0 9.6 1.3 1.9 2.2 3.6 3.7 1.9 
71-72 14.4 12.7 14.4 5.8 4.4 4.5 5.5 4.9 4.3 
69, 70.2, 73 10.2 8.0 9.8 2.2 1.4 2.7 2.6 1.9 2.1 
74, 78, 80-82 7.2 6.3 6.9 1.1 1.6 1.5 3.4 2.0 1.4 
R&D-int. mf. 42.1 37.7 35.5 9.5 7.9 9.2 6.4 5.5 6.1 
Other mf. 10.0 10.6 10.8 2.0 1.7 2.2 2.0 1.9 2.4 
Knowl.-int. s. 14.9 13.0 11.6 2.1 2.3 2.8 3.8 3.9 2.5 
Other services 8.3 6.7 6.6 1.2 1.1 1.3 1.5 2.1 1.2 
Size Class     
5-49 9.4 7.4 8.7 1.4 1.5 2.4 1.5 1.7 1.9 
50-249 13.0 11.4 10.0 2.2 1.6 2.1 3.4 3.0 1.5 
250-999 10.2 10.0 10.1 2.3 2.4 2.8 2.6 2.9 2.7 
1,000+ 27.3 24.4 22.7 5.5 4.6 5.2 4.3 4.2 4.1 
Region    
Western G. 18.3 16.3 15.5 3.6 3.1 3.7 3.3 3.3 3.0 
Eastern G. 14.3 12.0 10.1 2.6 2.3 2.1 3.6 3.1 2.0 
Total 18.0 15.9 15.1 3.5 3.0 3.6 3.3 3.3 2.9 
Share of sales with product innovations introduced in the preceding three year period in total sales (%). 
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Table 22.  Firms with successful product and process innovations 2004-2010  
Share of unit cost reduction due to 

process innovation (%) 
Growth in sales due to quality -
improvement based on process -

innovations (%) 
  2006 2008 2010 2006 2008 2010 
Sector   
10-12 2.8 3.9 4.0 2.5 2.3 1.3 
13-15 3.1 1.9 2.8 3.6 1.2 1.0 
16-17 1.9 2.1 2.2 3.1 2.9 2.3 
20-21 5.3 3.8 3.6 4.3 2.3 2.7 
22 4.0 3.5 2.7 3.7 1.3 1.7 
23 4.8 3.3 3.1 2.4 1.6 2.2 
24-25 4.4 3.4 3.6 3.6 2.2 1.7 
26-27 8.0 5.6 5.3 4.1 3.7 3.5 
28 4.6 3.5 4.4 3.5 3.4 2.8 
29-30 5.2 7.0 6.1 5.1 5.3 3.1 
31-33 3.8 2.5 2.7 3.1 2.0 2.9 
5-9, 19, 35 3.4 3.1 3.4 2.0 1.6 1.3 
36-39 2.2 3.4 3.6 1.7 2.4 1.1 
46 1.0 2.1 1.9 0.8 1.7 0.6 
49-53, 79 2.5 2.4 2.9 2.1 2.0 1.8 
18, 58-60 3.0 2.9 1.7 2.1 1.6 1.3 
61-63 4.2 6.3 7.4 4.4 4.0 2.6 
64-66 6.5 5.4 4.8 2.3 2.0 1.0 
71-72 2.0 2.7 2.6 3.8 3.8 3.6 
69, 70.2, 73 3.1 1.6 1.7 2.3 3.3 3.2 
74, 78, 80-82 1.5 1.5 1.4 1.4 2.0 1.8 
R&D-int. mf. 5.6 5.3 5.1 4.4 4.0 3.0 
Other mf. 3.5 3.3 3.4 2.7 2.0 1.5 
Knowl.-int. s. 5.6 5.1 4.7 2.6 2.3 1.4 
Other services 1.4 2.1 2.0 1.2 1.8 0.9 
Size Class    
5-49 1.0 2.0 1.1 1.5 2.1 0.9 
50-249 2.3 2.0 2.6 1.5 2.0 1.0 
250-999 3.9 3.8 3.2 2.2 1.6 1.2 
1,000+ 5.7 5.4 5.3 3.9 3.2 2.5 
Region   
Western G. 4.0 4.0 3.9 2.7 2.5 1.7 
Eastern G. 3.4 2.8 2.2 2.2 2.2 1.8 
Total 4.0 3.9 3.7 2.7 2.4 1.7 
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16.4 Financing of Innovation 

Table 23.  Sources for financing general investment 2004-2006 
 Sources for financing general investment in all enterprises 
 A B C D E F G H I 
Sector    
10-12 63 13 13 2 44 43 13 6 1 
13-15 72 3 8 0 26 20 8 5 2 
16-17 69 5 7 3 37 55 27 9 3 
20-21 92 6 19 0 22 23 13 11 1 
22 84 4 16 0 24 27 12 10 1 
23 67 15 16 1 19 30 15 4 2 
24-25 71 6 14 0 32 42 12 11 3 
26-27 93 6 19 0 33 20 7 8 1 
28 85 4 16 0 19 21 12 11 2 
29-30 73 15 19 1 18 19 7 9 2 
31-33 67 19 17 0 33 39 15 8 1 
5-9, 19, 35 80 3 9 2 22 45 12 6 2 
36-39 85 2 12 0 23 45 15 13 1 
46 68 4 26 0 37 30 4 2 1 
49-53, 79 62 10 8 0 26 49 9 5 0 
18, 58-60 73 8 11 0 29 43 15 12 2 
61-63 89 18 22 0 25 6 2 8 1 
64-66 94 11 4 0 7 2 0 0 0 
71-72 82 6 13 0 32 19 6 9 2 
69, 70.2, 73 69 7 10 0 21 32 3 1 0 
74, 78, 80-82 64 3 12 0 30 19 5 2 7 
R&D-int. mf. 86 7 17 0 23 22 11 11 1 
Other mf. 71 9 14 1 33 41 14 9 2 
Knowl.-int. s. 78 9 13 0 23 21 4 4 1 
Other services 65 6 16 0 32 34 6 3 2 
Size Class     
5-49 70 8 15 0 30 32 8 5 1 
50-249 85 7 15 0 26 33 11 12 3 
250-999 89 8 12 1 17 21 10 10 1 
1,000+ 90 4 7 2 12 14 10 13 2 
Region    
Western G. 72 8 15 0 29 31 8 4 2 
Eastern G. 74 8 15 0 27 34 11 16 1 
Total 72 8 15 0 29 32 8 6 2 
Share in all enterprises (%). 
A: Cash flow F: Targeted loan 
B: New equity G: Public loan  
C: Shareholder loan H: Public subsidy 
D: Bonds I: Other 
E: Overdraft facility 
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Table 24.  Sources for financing general investment by innovative enterprises 2004-
2006

 Sources for financing general investment in innovative enterprises 
 A B C D E F G H I 
Sector     
10-12 68 15 15 2 38 31 11 5 1 
13-15 72 4 8 0 22 17 9 5 0 
16-17 70 6 7 3 40 41 9 10 5 
20-21 95 4 18 0 24 22 14 12 1 
22 90 6 16 1 25 27 10 11 2 
23 70 20 20 2 16 27 18 5 4 
24-25 77 4 15 0 30 38 12 10 4 
26-27 94 7 21 0 32 21 6 9 1 
28 89 5 16 0 17 19 10 9 1 
29-30 82 18 22 1 22 21 5 7 2 
31-33 78 20 20 0 30 31 12 6 0 
5-9, 19, 35 79 4 12 1 19 45 11 7 5 
36-39 87 4 12 0 25 46 19 15 1 
46 71 2 28 0 37 29 4 2 1 
49-53, 79 54 3 7 0 36 52 10 3 1 
18, 58-60 83 10 13 0 26 42 17 14 3 
61-63 87 14 25 0 28 6 2 8 1 
64-66 98 12 3 0 6 1 0 0 0 
71-72 80 8 15 0 35 17 8 10 2 
69, 70.2, 73 67 12 13 0 12 30 7 1 0 
74, 78, 80-82 55 3 9 0 32 25 7 2 0 
R&D-int. mf. 89 7 17 0 23 22 10 10 1 
Other mf. 77 10 16 1 30 34 12 9 2 
Knowl.-int. s. 80 11 15 0 21 17 5 5 1 
Other services 63 2 18 0 35 34 6 2 1 
Size Class           
5-49 73 8 17 0 29 28 8 5 1 
50-249 87 7 16 0 25 28 11 10 3 
250-999 90 7 12 1 16 20 10 10 1 
1,000+ 91 4 7 2 12 14 10 13 2 
Region          
Western G. 75 8 17 0 29 28 8 4 1 
Eastern G. 81 8 15 0 24 29 13 21 1 
Total 76 8 16 0 28 28 9 6 1 
Share in innovative enterprises (%). 
A: Cash flow F: Targeted loan 
B: New equity G: Public loan  
C: Shareholder loan H: Public subsidy 
D: Bonds I: Other 
E: Overdraft facility 
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Table 25.  Sources for financing innovation activities 2004-2006 
 Sources for financing innovation activities 
 A B C D E F G H I 
Sector    
10-12 76 16 16 3 42 28 7 4 0 
13-15 89 5 12 0 19 13 5 13 0 
16-17 79 9 9 7 43 31 10 13 9 
20-21 97 5 17 0 22 11 10 11 1 
22 95 5 11 1 24 18 8 11 1 
23 73 21 17 0 9 22 13 8 3 
24-25 85 4 12 0 31 32 11 13 2 
26-27 93 8 16 1 26 12 6 14 0 
28 93 4 14 0 17 15 5 10 1 
29-30 86 19 22 1 20 18 5 8 1 
31-33 79 20 19 0 32 25 9 8 0 
5-9, 19, 35 83 4 10 0 17 32 9 6 0 
36-39 88 5 10 0 22 35 13 13 2 
46 83 1 32 0 40 34 3 4 0 
49-53, 79 61 4 5 0 43 46 14 5 1 
18, 58-60 89 8 13 1 18 28 15 10 1 
61-63 90 8 23 1 28 3 2 16 3 
64-66 100 10 2 0 6 1 0 0 0 
71-72 81 11 14 0 31 9 8 18 2 
69, 70.2, 73 68 9 13 0 11 30 1 1 0 
74, 78, 80-82 84 3 12 0 35 26 2 3 0 
R&D-int. mf. 92 7 14 1 22 15 6 10 0 
Other mf. 83 11 15 1 30 27 10 10 1 
Knowl.-int. s. 82 9 14 0 20 14 3 9 1 
Other services 77 2 20 0 40 36 6 4 0 
Size Class     
5-49 80 8 17 1 31 26 6 7 1 
50-249 92 5 14 0 22 20 8 11 1 
250-999 95 7 9 1 16 11 10 12 1 
1,000+ 97 4 6 1 11 11 8 15 1 
Region    
Western G. 82 7 16 1 29 25 6 6 1 
Eastern G. 87 8 14 0 24 22 10 20 1 
Total 82 8 16 1 29 24 7 8 1 
Share in innovative enterprises (%). 
A: Cash flow F: Targeted loan 
B: New equity G: Public loan  
C: Shareholder loan H: Public subsidy 
D: Bonds I: Other 
E: Overdraft facility 
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Table 26.  Use of additional cash by enterprises in 2007 
Use of additional cash by all enter-

prises
Use of additional cash by innovative 

enterprises 
 A B C D E F A B C D E F 
Sector     
10-12 51 26 31 12 50 8 57 28 43 12 37 37 
13-15 56 22 41 12 53 10 65 33 47 6.7 46 46 
16-17 67 19 30 20 51 9 53 25 43 7.3 64 64 
20-21 57 38 36 20 34 14 46 31 49 4.5 48 48 
22 67 31 42 18 35 11 52 20 37 13 39 39 
23 67 37 36 26 37 9 46 20 23 31 34 34 
24-25 76 31 40 17 44 7 47 19 44 10 46 46 
26-27 55 51 37 14 38 9 43 36 42 4.7 48 48 
28 68 40 47 14 37 5 36 19 49 12 33 33 
29-30 58 41 29 20 19 20 63 51 37 7.7 62 62 
31-33 64 41 36 12 59 5 68 43 21 3.2 72 72 
5-9, 19, 35 51 13 43 33 29 8 69 27 31 10 67 67 
36-39 55 20 36 21 26 9 69 28 30 4.6 67 67 
46 57 29 52 21 46 7 56 31 37 8.6 51 51 
49-53, 79 57 13 48 16 40 5 67 23 26 13 72 72 
18, 58-60 52 27 51 23 35 6 66 27 35 5.8 45 45 
61-63 50 50 39 23 21 6 20 33 52 16 38 38 
64-66 26 17 62 30 21 12 29 16 57 30 20 20 
71-72 55 28 50 33 32 5 36 21 55 6.8 42 42 
69, 70.2, 73 48 22 43 33 25 13 56 21 43 12 35 35 
74, 78, 80-82 60 16 50 28 34 7 63 23 43 20 42 42 
R&D-int. mf. 60 45 41 15 34 10 46 31 38 10 44 44 
Other mf. 64 28 38 16 45 7 54 25 40 9.1 48 48 
Knowl.-int. s. 47 28 46 31 26 10 42 24 49 13 37 37 
Other services 57 20 50 21 41 7 61 27 35 13 54 54 
Size Class      
5-49 57 26 44 21 39 8 53 25 41 11 46 46 
50-249 60 33 48 21 34 9 54 28 34 14 48 48 
250-999 55 38 44 27 31 12 50 30 41 18 35 35 
1,000+ 53 38 43 32 22 14 64 49 50 34 34 34 
Region     
Western G. 55 28 44 23 37 8 53 27 40 11 46 46 
Eastern G. 67 24 44 12 42 7 52 20 41 12 46 46 
Total 57 27 44 22 38 8 53 26 40 11 46 46 
Share in all enterprises and innovative enterprises, respectively (%). 
A: General investment D: Disbursement 
B: Innovation E: Clear debt  
C: Retain earnings F: Indecisive 
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Table 27.  Use of additional low-price credit instead of additional cash for financing 
general investment of innovation by enterprises in 2007 

Use of additional low-price credit, 
all enterprises1)

Use of low-price credit by firms that 
use additional cash for innovation2)

 A B C D A B C D 
Sector    
10-12 57 28 43 12 44 37 46 10 
13-15 65 33 47 7 63 46 31 5 
16-17 53 25 43 7 83 64 12 1 
20-21 46 31 49 5 49 48 36 5 
22 52 20 37 13 60 39 26 14 
23 46 20 23 31 44 34 15 35 
24-25 47 19 44 10 50 46 43 7 
26-27 43 36 42 5 40 48 38 5 
28 36 19 49 12 32 33 42 17 
29-30 63 51 37 8 62 62 28 6 
31-33 68 43 21 3 59 72 18 4 
5-9, 19, 35 69 27 31 10 79 67 17 4 
36-39 69 28 30 5 65 67 19 5 
46 56 31 37 9 60 51 29 3 
49-53, 79 67 23 26 13 75 72 16 3 
18, 58-60 66 27 35 6 47 45 38 8 
61-63 20 33 52 16 19 38 44 12 
64-66 29 16 57 30 14 20 42 35 
71-72 36 21 55 7 34 42 46 7 
69, 70.2, 73 56 21 43 12 43 35 39 16 
74, 78, 80-82 63 23 43 20 46 42 33 20 
R&D-int. mf. 46 31 38 10 41 44 35 12 
Other mf. 54 25 40 9 52 48 35 8 
Knowl.-int. s. 42 24 49 13 33 37 42 14 
Other services 61 27 35 13 61 54 27 6 
Size Class     
5-49 53 25 41 11 47 46 36 9 
50-249 54 28 34 14 51 48 29 13 
250-999 50 30 41 18 44 35 37 16 
1,000+ 64 49 50 34 39 34 38 21 
Region    
Western G. 53 27 40 11 47 46 35 9 
Eastern G. 52 20 41 12 52 46 32 13 
Total 53 26 40 11 47 46 35 10 
1) share in all enterprises that would use additional cash for general investment and/or innovation (%) 
2) share in all enterprises that would use additional cash for innovation (%) 
A: General investment very likely 
B: Innovation very likely  
C: Neither investment nor innovation likely 
D: Indecisive 
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Table 28.  Reason for refraining from loan financing for general investment and for 
innovation in 2007 

Reasons for refraining from loan fi-
nancing for general investment 

Reasons for refraining from loan fi-
nancing for innovation 

 A B C D E A B C D E 
Sector     
10-12 62 63 3 27 0 45 60 3 23 1 
13-15 65 60 3 16 4 70 51 3 17 7 
16-17 69 72 1 32 1 45 72 7 25 0 
20-21 56 49 5 28 6 62 42 9 34 8 
22 60 62 8 32 2 48 55 5 31 6 
23 55 62 10 33 4 35 41 33 23 2 
24-25 62 62 14 23 1 58 64 25 34 2 
26-27 63 72 6 26 3 61 52 10 40 8 
28 54 62 4 25 1 50 57 24 34 3 
29-30 57 54 3 29 4 63 48 6 30 5 
31-33 72 55 11 26 0 64 52 17 48 0 
5-9, 19, 35 45 71 4 14 2 43 56 1 12 0 
36-39 40 70 1 19 2 35 64 7 23 0 
46 52 62 11 41 0 49 43 14 28 0 
49-53, 79 54 65 4 28 1 42 48 7 28 5 
18, 58-60 65 65 1 30 0 64 59 5 28 1 
61-63 64 61 2 40 4 58 54 2 46 3 
64-66 47 55 14 17 5 42 51 22 10 8 
71-72 54 67 9 40 0 57 65 23 52 1 
69, 70.2, 73 51 60 3 38 1 36 46 11 35 1 
74, 78, 80-82 59 44 6 34 9 42 50 19 42 13 
R&D-int. mf. 62 62 5 24 3 59 50 19 38 5 
Other mf. 61 63 7 26 1 51 59 13 29 2 
Knowl.-int. s. 54 61 5 37 2 49 53 11 39 2 
Other services 55 58 7 35 3 45 46 14 32 5 
Size Class      
5-49 57 60 6 33 2 49 51 13 37 3 
50-249 58 68 6 23 3 55 63 13 22 4 
250-999 54 60 9 17 7 44 56 13 16 8 
1,000+ 48 59 11 15 7 41 48 20 15 7 
Region     
Western G. 58 60 6 31 2 50 52 14 34 3 
Eastern G. 55 66 6 34 3 47 58 12 31 3 
Total 57 61 6 31 2 50 52 13 34 3 
Share in all enterprises that would use additional cash for general investment or innovation, repsective-
ly (%) 
A: Interest rates too high 
B: Obedience 
C: Concern about collaterals 
D: Disclosure of internal information 
E: Other 
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Table 29.  Public funding for product and process innovation activities 2004-2010 
(part I) 

Public funding 
total 

Funding by state 
governments 

Funding by fed-
eral government

Funding by EU 
Commission 

04-06 06-08 08-10 04-06 06-08 08-10 04-06 06-08 08-10 04-06 06-08 08-10 
Sector     
10-12 3 11 20 3 4 13 2 7 12 2 2 2 
13-15 11 19 34 3 7 7 8 11 25 1 3 4 
16-17 2 14 11 1 7 3 1 7 7 1 1 2 
20-21 25 30 35 13 15 13 18 18 28 7 6 10 
22 20 15 20 6 9 5 13 5 16 1 4 1 
23 18 23 24 11 14 10 7 11 14 2 4 8 
24-25 16 17 19 9 9 8 8 5 12 3 3 3 
26-27 31 28 37 11 9 15 21 15 28 6 6 7 
28 15 23 35 6 10 13 10 12 28 2 3 6 
29-30 15 24 29 7 10 12 9 11 20 7 8 5 
31-33 10 8 12 4 5 6 5 2 9 0 1 1 
5-9, 19, 35 9 15 13 2 8 3 3 6 10 5 4 4 
36-39 13 18 12 7 5 5 4 9 8 3 1 1 
46 7 15 8 4 6 4 3 0 2 1 3 0 
49-53, 79 4 24 22 3 3 4 1 18 12 0 1 1 
18, 58-60 12 13 5 4 7 4 3 2 1 2 0 0 
61-63 18 23 26 9 9 7 10 12 16 5 6 7 
64-66 0 12 3 0 5 0 0 0 1 0 7 2 
71-72 27 25 32 9 12 14 23 16 24 7 6 11 
69, 70.2, 73 4 8 11 4 3 6 0 4 6 3 2 2 
74, 78, 80-82 8 5 6 6 2 2 2 2 3 2 2 2 
R&D-int. mf. 23 25 37 9 10 15 15 14 29 5 5 7 
Other mf. 11 15 18 5 7 8 5 6 11 2 2 2 
Knowl.-int. s. 13 16 19 6 7 8 9 8 12 4 4 5 
Other services 7 16 12 4 4 3 2 6 5 1 2 1 
Size Class      
5-49 11 16 18 5 6 7 6 7 11 2 3 3 
50-249 15 20 22 7 9 8 8 10 15 4 5 5 
250-999 19 22 28 6 8 10 11 11 21 7 6 9 
1,000+ 44 46 49 13 19 20 29 29 35 23 20 22 
Region     
Western G. 10 15 17 4 5 6 5 6 11 2 3 3 
Eastern G. 23 28 29 15 17 15 15 14 19 5 5 5 
Total 12 17 19 6 7 7 7 8 12 3 3 3 
Share in innovative enterprises (%). 
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Table 30.  Public funding for product and process innovation activities 2004-2010 
(part II) 

Funding by BMWi Funding by BMBF Funding by 
EU FP1)

Funding by other 
public bodies 

04-06 06-08 08-10 04-06 06-08 08-10 06-08 08-10 04-06 06-08 08-10 
Sector     
10-12 3 11 20 3 4 13 7 12 2 2 2 
13-15 11 19 34 3 7 7 11 25 1 3 4 
16-17 2 14 11 1 7 3 7 7 1 1 2 
20-21 25 30 35 13 15 13 18 28 7 6 10 
22 20 15 20 6 9 5 5 16 1 4 1 
23 18 23 24 11 14 10 11 14 2 4 8 
24-25 16 17 19 9 9 8 5 12 3 3 3 
26-27 31 28 37 11 9 15 15 28 6 6 7 
28 15 23 35 6 10 13 12 28 2 3 6 
29-30 15 24 29 7 10 12 11 20 7 8 5 
31-33 10 8 12 4 5 6 2 9 0 1 1 
5-9, 19, 35 9 15 13 2 8 3 6 10 5 4 4 
36-39 13 18 12 7 5 5 9 8 3 1 1 
46 7 15 8 4 6 4 0 2 1 3 0 
49-53, 79 4 24 22 3 3 4 18 12 0 1 1 
18, 58-60 12 13 5 4 7 4 2 1 2 0 0 
61-63 18 23 26 9 9 7 12 16 5 6 7 
64-66 0 12 3 0 5 0 0 1 0 7 2 
71-72 27 25 32 9 12 14 16 24 7 6 11 
69, 70.2, 73 4 8 11 4 3 6 4 6 3 2 2 
74, 78, 80-82 8 5 6 6 2 2 2 3 2 2 2 
R&D-int. mf. 23 25 37 9 10 15 14 29 5 5 7 
Other mf. 11 15 18 5 7 8 6 11 2 2 2 
Knowl.-int. s. 13 16 19 6 7 8 8 12 4 4 5 
Other services 7 16 12 4 4 3 6 5 1 2 1 
Size Class      
5-49 11 16 18 5 6 7 7 11 2 3 3 
50-249 15 20 22 7 9 8 10 15 4 5 5 
250-999 19 22 28 6 8 10 11 21 7 6 9 
1,000+ 44 46 49 13 19 20 29 35 23 20 22 
Region     
Western G. 10 15 17 4 5 6 6 11 2 3 3 
Eastern G. 23 28 29 15 17 15 14 19 5 5 5 
Total 12 17 19 6 7 7 8 12 3 3 3 
Share in innovative enterprises (%). 
1) Framework Programme for Research and Technological Development, data for 2004-2006 not 
available. 
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16.5 Innovation Strategies 

Table 31.  Objectives of product and process innovation activities 2006-2008  
 Objectives of product and process innovations 
  A B C D E F G H I J K L M 
Sector      
10-12 85 75 80 87 93 83 80 82 82 80 78 76 74 
13-15 97 89 95 92 98 96 91 94 89 75 74 66 67 
16-17 76 83 87 92 94 92 81 90 88 82 80 74 75 
20-21 91 87 92 91 92 88 82 80 86 76 78 78 79 
22 88 95 90 95 96 88 91 82 85 80 74 68 79 
23 98 89 99 97 96 94 87 90 89 83 82 78 80 
24-25 90 87 94 93 94 91 91 86 86 71 75 67 69 
26-27 96 93 95 93 95 89 83 82 85 77 71 75 81 
28 85 86 91 89 94 90 88 81 81 79 81 77 80 
29-30 90 90 95 97 97 93 93 94 93 84 71 74 80 
31-33 90 83 93 91 93 94 89 79 83 74 74 66 75 
5-9, 19, 35 73 67 71 74 76 76 68 71 70 73 70 76 72 
36-39 76 75 64 64 89 80 77 71 75 82 76 83 82 
46 95 80 90 89 92 92 82 76 74 65 60 76 74 
49-53, 79 79 75 71 73 97 92 75 68 78 83 77 69 69 
18, 58-60 93 90 92 91 94 86 82 79 69 61 56 52 58 
61-63 96 87 91 90 96 94 84 71 53 39 38 58 58 
64-66 90 81 88 93 92 92 77 75 48 29 37 81 76 
71-72 91 82 84 80 91 85 80 65 55 47 57 68 75 
69, 70.2, 73 91 77 73 68 92 85 83 71 26 13 20 53 44 
74, 78, 80-82 88 75 85 85 90 87 80 76 65 64 67 69 71 
R&D-int. mf. 89 89 93 91 94 89 87 84 86 80 76 77 82 
Other mf. 88 84 88 90 94 89 86 82 83 76 77 71 73 
Knowl.-int. s. 92 82 83 81 93 88 81 70 45 32 37 60 59 
Other services 88 77 83 83 93 91 79 74 73 70 67 72 72 
Size Class       
5-49 89 81 85 84 93 88 82 75 67 60 61 67 68 
50-249 91 88 89 91 96 93 89 87 82 72 73 77 80 
250-999 93 93 89 94 96 92 87 88 82 72 72 80 80 
1,000+ 93 91 88 92 96 90 87 89 81 76 77 84 83 
Region      
Western G. 89 83 86 85 94 90 83 76 70 63 63 69 70 
Eastern G. 88 77 84 87 92 86 82 78 69 60 62 66 69 
Total 89 82 86 86 93 89 83 77 70 62 63 69 70 
Firms with innovation activities that pursued the corresponding objective, as a share in all firms with 
innovation activities (%). 
A. Increase range of products 
B. Replace outdated products or processes  
C. Enter new markets 
D. Increase market share in existing markets 
E. Improve quality of products 
F. Improve flexibility of production 
G. Increase capacity of production 

H. Reduce labour costs per unit of output 
I. Reduce material/energy costs per unit of out-

put 
J. Reduce environmental impact 
K. Improve health and safety 
L. Comply with laws and regulations 
M. Comply with standards 
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Table 32.  Highly important objectives of product and process innovation activities 
2006-2008

 Objectives of product and process innovations 
  A B C D E F G H I J K L M 
Sector     
10-12 44 33 29 34 68 44 33 29 34 24 36 29 31 
13-15 57 49 44 50 50 44 18 31 26 16 14 9 15 
16-17 42 35 46 37 47 35 16 20 22 25 25 25 31 
20-21 62 34 53 52 50 22 22 14 23 27 26 31 29 
22 45 40 36 36 53 43 28 30 28 9 15 11 25 
23 78 37 68 47 58 30 23 23 29 25 20 13 12 
24-25 43 38 51 40 60 41 35 34 29 21 24 15 24 
26-27 63 38 44 52 58 28 19 21 23 15 16 21 28 
28 47 30 44 41 55 42 34 25 24 21 30 23 26 
29-30 45 39 38 55 64 35 29 31 36 20 17 26 24 
31-33 52 26 37 40 51 31 32 25 23 15 26 19 22 
5-9, 19, 35 35 28 29 24 32 33 19 20 17 12 19 37 29 
36-39 33 33 29 21 37 22 19 18 26 28 25 34 24 
46 58 29 53 38 46 30 24 30 12 4 17 27 29 
49-53, 79 44 31 31 29 44 28 27 20 21 34 21 25 22 
18, 58-60 62 45 46 42 59 43 30 19 24 14 12 18 17 
61-63 70 38 49 43 55 34 17 15 7 5 6 11 14 
64-66 50 16 35 43 59 33 14 20 7 2 2 37 27 
71-72 59 32 41 34 49 38 23 17 14 13 21 18 27 
69, 70.2, 73 58 26 21 18 70 39 36 9 3 0 5 20 19 
74, 78, 80-82 58 30 51 36 61 52 22 23 15 29 35 39 38 
R&D-int. mf. 53 34 45 46 56 34 27 24 27 20 24 24 28 
Other mf. 47 36 41 37 57 40 30 27 28 20 26 21 24 
Knowl.-int. s. 61 31 37 33 59 37 25 14 8 5 9 18 21 
Other services 54 30 46 35 49 35 24 25 15 20 23 29 29 
Size Class      
5-49 53 42 45 42 52 44 39 37 35 35 37 40 41 
50-249 55 36 45 48 61 37 31 27 23 16 20 22 21 
250-999 54 42 42 51 53 38 28 31 27 16 17 27 24 
1,000+ 53 47 44 55 60 32 22 33 30 26 28 35 31 
Region     
Western G. 54 33 42 36 56 38 27 23 19 16 20 23 26 
Eastern G. 53 29 41 38 53 34 24 21 18 14 18 20 22 
Total 53 33 41 37 55 37 27 23 19 16 20 23 25 
Firms with innovation activities that cited the corresponding objective as highly important, as a share 
in all firms with innovation activities (%). 
A. Increase range of products 
B. Replace outdated products or processes  
C. Enter new markets 
D. Increase market share in existing markets 
E. Improve quality of products 
F. Improve flexibility of production 
G. Increase capacity of production 

H. Reduce labour costs per unit of output 
I. Reduce material/energy costs per unit of out-

put 
J. Reduce environmental impact 
K. Improve health and safety 
L. Comply with laws and regulations 
M. Comply with standards 
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Table 33.  Linking product and process innovations, and novelty of process innova-
tions 2006-2008  

Process innovation by 
 product innovators (as a share in all 

product innovators, %) 

Novelty of process innovations 
(as a share in all process in-

novators, %) 
 A B C D E F G 
Sector    
10-12 10 9 42 39 7 68 25 
13-15 5 26 36 32 25 35 40 
16-17 12 20 39 29 22 58 20 
20-21 6 14 42 38 20 37 42 
22 14 35 35 16 13 45 43 
23 19 16 39 26 24 34 42 
24-25 16 20 42 22 13 49 39 
26-27 12 24 41 23 22 32 45 
28 18 26 33 24 21 49 30 
29-30 16 18 44 23 22 37 41 
31-33 18 18 26 38 16 60 24 
5-9, 19, 35 8 15 47 30 6 66 28 
36-39 21 15 23 42 12 41 47 
46 7 19 18 57 20 59 21 
49-53, 79 18 13 49 20 12 54 34 
18, 58-60 18 43 21 18 14 55 31 
61-63 13 38 27 22 23 39 38 
64-66 22 8 22 47 24 40 36 
71-72 13 20 36 31 22 54 24 
69, 70.2, 73 13 19 17 51 10 54 35 
74, 78, 80-82 41 16 24 18 7 60 33 
R&D-int. mf. 14 22 38 27 22 41 37 
Other mf. 15 19 37 29 13 55 33 
Knowl.-int. s. 14 26 26 33 18 49 34 
Other services 18 16 29 36 14 57 29 
Size Class     
5-49 15 20 32 33 14 54 32 
50-249 14 28 33 26 23 46 31 
250-999 14 23 40 23 19 45 36 
1,000+ 10 26 47 17 31 31 38 
Region    
Western G. 14 21 32 32 16 51 33 
Eastern G. 19 21 33 27 14 57 30 
Total 15 21 32 31 16 52 32 
Firms with innovation activities that cited the corresponding objective as highly important, as a share 
in all firms with innovation activities (%). 
A:  for all product innovations 
B:  for most product innovations 
C:  for some product innovations 
D:  all product innovations without process in-

novations  

E:  with process innovation new to the industry 
F:  without process innovation new to the indus-

try 
G:  degree of novelty of process innovations not 

known 
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Table 34.  Objectives of marketing innovations 2006-2008  
 Objectives of marketing innovations 
 pursued highly important 
 A B C A B C 
Sector   
10-12 92 64 16 16 15 10 
13-15 91 82 21 21 22 18 
16-17 89 62 21 21 19 11 
20-21 92 75 36 36 21 12 
22 93 71 25 25 23 4 
23 91 83 29 29 20 8 
24-25 90 73 30 30 24 14 
26-27 93 81 26 26 24 11 
28 93 73 22 22 25 10 
29-30 93 80 30 30 26 13 
31-33 91 75 21 21 17 6 
5-9, 19, 35 79 55 24 24 19 15 
36-39 73 52 8 8 6 6 
46 90 69 27 27 15 11 
49-53, 79 87 70 19 19 13 6 
18, 58-60 92 75 19 19 17 9 
61-63 92 70 29 29 33 13 
64-66 95 61 26 26 9 1 
71-72 97 75 20 20 18 9 
69, 70.2, 73 83 49 19 19 17 6 
74, 78, 80-82 76 65 13 13 13 10 
R&D-int. mf. 93 78 27 27 25 12 
Other mf. 90 69 21 21 18 10 
Knowl.-int. s. 89 62 23 23 20 8 
Other services 85 68 21 21 14 9 
Size Class       
5-49 88 67 21 21 17 9 
50-249 91 74 27 27 25 11 
250-999 94 71 28 28 23 12 
1,000+ 91 70 30 30 17 13 
Region       
Western G. 90 69 23 23 19 9 
Eastern G. 84 63 16 23 21 12 
Total 89 90 69 22 18 9 
Firms with marketing innovations that pursued the corresponding objective, and that cited the corre-
sponding objective as highly important, respectively, as a share in all firms with marketing innovations 
(%). 
A: Increase of maintain market share 
B: Introduce products to new customer groups 
C: Introduce products to new geographic markets 
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Table 35.  Objectives of organisational innovations 2006-2008  
 Objectives of organisational innovations 
 pursued highly important 
 A B C D E A B C D E 
Sector     
10-12 81 85 96 89 84 27 11 35 19 19 
13-15 84 94 94 89 91 29 13 26 15 25 
16-17 74 63 73 84 66 30 11 24 7 28 
20-21 92 88 91 83 90 25 28 37 18 24 
22 90 81 97 84 91 23 17 40 13 16 
23 95 81 91 78 85 23 13 28 10 17 
24-25 86 79 93 89 91 39 19 43 18 29 
26-27 94 91 97 87 92 31 15 30 9 31 
28 88 74 94 78 92 32 17 31 16 31 
29-30 94 91 95 94 97 36 18 40 15 29 
31-33 90 70 87 81 87 18 6 25 14 22 
5-9, 19, 35 79 54 68 73 85 21 13 22 9 32 
36-39 75 55 83 71 89 21 10 27 12 26 
46 87 56 88 70 90 36 7 22 9 30 
49-53, 79 83 68 93 67 83 32 5 38 17 22 
18, 58-60 87 82 95 87 94 31 14 30 12 23 
61-63 97 95 97 59 95 26 31 44 6 30 
64-66 89 71 91 69 88 26 10 36 24 32 
71-72 80 85 89 63 87 24 25 38 7 30 
69, 70.2, 73 77 66 98 62 87 18 14 44 11 31 
74, 78, 80-82 94 83 98 77 88 40 11 50 18 33 
R&D-int. mf. 90 86 94 84 92 30 20 31 14 29 
Other mf. 85 76 91 84 86 29 13 33 14 24 
Knowl.-int. s. 83 77 95 64 89 22 19 42 11 30 
Other services 87 66 92 71 87 36 8 33 14 28 
Size Class      
5-49 84 72 92 72 87 29 13 36 13 28 
50-249 91 84 94 82 93 33 15 38 13 29 
250-999 91 82 93 84 92 26 14 29 20 26 
1,000+ 91 90 94 86 95 27 19 26 15 25 
Region     
Western G. 85 75 94 74 88 30 14 37 14 28 
Eastern G. 21 17 21 18 21 24 11 31 10 26 
Total 86 74 93 74 88 29 14 36 13 28 
Firms with organisational innovations that pursued the corresponding objective, and that cited the cor-
responding objective as highly important, respectively, as a share in all firms with organisational inno-
vations (%). 
A: Reduce time to respond to customer or supplier needs 
B: Improve ability to develop new products or processes 
C: Improve quality of goods or services 
D: Reduce costs per unit of output 
E: Improve communication or information sharing within the enterprise or with others 
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Table 36.  Geographical market of market novelties 2008-2010  
 Geographical market to which market novelties refer to 

share in firms with market novelties 
(%) 

share in product innovators (%) 

 A B C A B C 
Sector  
10-12 99 17 2 29 5 1 
13-15 75 74 47 34 34 22 
16-17 66 71 66 14 15 14 
20-21 72 63 70 43 38 42 
22 82 69 44 48 40 26 
23 78 49 55 40 25 29 
24-25 77 47 47 32 19 19 
26-27 70 57 76 37 30 41 
28 65 57 68 33 28 34 
29-30 64 62 47 34 33 25 
31-33 75 76 64 26 26 22 
5-9, 19, 35 90 41 25 39 18 11 
36-39 80 56 37 18 12 8 
46 79 41 30 29 15 11 
49-53, 79 67 65 10 16 16 2 
18, 58-60 92 36 35 37 15 14 
61-63 86 40 42 37 17 18 
64-66 100 0 0 40 0 0 
71-72 53 63 43 24 29 20 
69, 70.2, 73 92 29 29 29 9 9 
74, 78, 80-82 91 38 13 21 9 3 
R&D-int. mf. 66 59 71 35 31 38 
Other mf. 82 52 42 31 20 16 
Knowl.-int. s. 80 39 35 33 16 14 
Other services 78 47 22 23 14 7 
Size Class    
5-49 79 47 39 29 17 14 
50-249 71 55 52 33 26 25 
250-999 72 51 63 36 26 32 
1,000+ 87 55 62 59 37 42 
Region   
Western G. 77 48 42 30 19 16 
Eastern G. 80 50 45 31 20 18 
Total 77 49 43 30 19 17 
Note that firms could provide multiple answers to the three categories, German, European and world 
market. Responses to more than one category could either refer to one and the same product innovation 
(e.g. if a firm has introduced a new product that is a market novelty for the European market, this inno-
vation would also qualify as a market novelty for the German market) or to different product innova-
tion (e.g. if a firm has introduced two new products, one being a market novelty for the European mar-
ket while the other is a market novelty only for the German market). 
A: Novelty for the German Market 
B: Novelty for the European Market 
C: Novelty for the World Market 
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16.6 Innovation Networks 

Table 37.  Information sources for innovation activities 2006-2008  
 Information source for innovation 
  A B C D E F G H I J K L 
Sector     
10-12 86 82 72 78 43 22 21 72 65 59 20 30 
13-15 92 96 85 85 45 39 36 88 77 56 38 34 
16-17 75 92 72 71 41 34 32 78 84 63 30 35 
20-21 96 98 84 88 49 70 49 87 83 58 57 55 
22 96 95 87 87 39 37 27 82 75 50 35 42 
23 97 97 89 92 38 48 29 88 86 70 41 66 
24-25 94 92 87 87 43 46 30 75 80 50 39 52 
26-27 97 99 89 87 46 61 52 90 86 55 55 67 
28 92 95 87 89 47 54 41 88 83 64 52 61 
29-30 95 99 79 87 54 54 42 87 81 66 48 61 
31-33 92 97 91 84 42 40 35 88 74 55 36 41 
5-9, 19, 35 96 84 77 90 64 47 40 67 70 74 35 59 
36-39 90 82 68 74 57 44 34 67 77 60 26 46 
46 95 90 91 80 43 24 20 72 68 47 27 44 
49-53, 79 83 82 78 74 56 31 37 65 85 54 15 25 
18, 58-60 90 89 85 88 42 29 13 76 75 53 12 28 
61-63 96 98 71 92 48 51 32 79 81 49 25 37 
64-66 99 92 70 93 65 43 26 59 63 72 12 22 
71-72 95 91 75 76 44 70 48 80 90 60 39 60 
69, 70.2, 73 94 85 63 83 61 50 14 37 88 63 10 29 
74, 78, 80-82 92 94 85 90 46 32 21 78 82 68 25 47 
R&D-int. mf. 94 97 87 89 49 59 48 88 85 62 57 65 
Other mf. 90 90 83 83 43 37 28 78 75 56 31 42 
Knowl.-int. s. 95 91 70 84 53 54 29 64 84 58 22 38 
Other services 90 89 85 81 48 28 25 71 76 54 23 39 
Size Class                          
5-49 91 90 79 82 46 39 27 72 79 55 26 41 
50-249 96 96 84 90 53 57 40 83 80 63 41 52 
250-999 98 94 85 91 63 71 51 81 87 74 55 64 
1,000+ 96 94 83 94 75 75 60 80 84 77 58 70 
Region             
Western G. 92 91 80 84 48 40 28 73 78 56 28 42 
Eastern G. 91 91 79 82 46 49 36 77 82 59 33 46 
Total 92 91 80 84 48 43 30 74 79 57 30 43 
Firms with innovation activities that used the corresponding information source for innovation pro-
jects, as a share in all firms with innovation activities (%). 
A:  Sources within enterprise or enterprise group 
B:  Customers or principal 
C:  Suppliers 
D:  Competitors or other enterprise in industry 

sector 
E:  Consulting firms, commercial R&D service 

providers 

F: Universities, universities of applied science  
G: Public research organisations 
H: Conferences, fairs, exhibitions 
I: Scientific journals, specialty publications 
J: Associations and chambers 
K: Patent specifications 
L: Standardisation committees/documents 



Annex: Tables      237 

 

Table 38.  Highly important information sources for innovation activities 2006-
2008

 Information source for innovation 
  A B C D E F G H I J K L 
Sector    
10-12 44 40 14 15 9 2 1 18 6 5 0 2 
13-15 62 49 17 13 0 6 1 18 8 4 1 1 
16-17 42 34 12 11 2 8 6 30 3 4 1 11 
20-21 66 57 15 11 3 6 2 12 12 5 8 2 
22 46 50 16 10 1 3 2 22 5 1 3 5 
23 47 53 21 17 3 5 2 16 14 2 5 2 
24-25 57 40 18 17 4 5 1 18 6 1 3 5 
26-27 57 61 16 19 2 7 4 18 13 3 5 10 
28 50 54 17 13 4 5 2 13 8 4 4 8 
29-30 52 54 18 24 3 6 1 18 10 3 2 5 
31-33 49 44 16 24 3 4 4 23 11 11 1 4 
5-9, 19, 35 39 20 15 18 14 8 4 8 6 9 0 5 
36-39 44 26 13 10 6 8 0 6 7 11 1 4 
46 49 38 25 9 3 0 0 12 3 0 0 1 
49-53, 79 40 29 9 14 4 5 0 11 11 7 0 4 
18, 58-60 45 40 15 18 3 1 0 13 14 3 0 2 
61-63 55 56 14 17 6 9 2 7 9 2 0 4 
64-66 68 42 13 29 21 4 1 5 5 17 0 2 
71-72 61 42 13 14 3 14 7 10 22 9 4 13 
69, 70.2, 73 43 29 11 9 22 4 3 5 19 8 0 2 
74, 78, 80-82 40 31 10 4 3 4 1 20 4 2 0 1 
R&D-int. mf. 55 57 16 16 3 5 3 15 10 4 5 8 
Other mf. 48 41 16 16 4 5 1 18 8 4 2 4 
Knowl.-int. s. 54 41 13 14 12 8 3 7 16 8 1 5 
Other services 44 33 16 9 3 3 0 14 6 2 0 2 
Size Class              
5-49 47 40 16 13 6 5 2 14 10 5 1 4 
50-249 61 49 14 17 5 6 2 15 7 5 3 5 
250-999 67 46 10 21 5 6 2 11 7 8 5 5 
1,000+ 67 51 19 20 7 11 6 11 9 6 6 3 
Region             
Western G. 50 42 16 14 7 4 2 14 9 5 1 4 
Eastern G. 48 38 13 14 3 8 3 14 13 5 2 4 
Total 50 41 15 14 6 5 2 14 10 5 2 4 
Firms with innovation activities for which the corresponding information source was highly important 
for their innovation projects, as a share in all firms with innovation activities (%). 
A:  Sources within enterprise or enterprise group 
B:  Customers or principal 
C:  Suppliers 
D:  Competitors or other enterprise in industry 

sector 
E:  Consulting firms, commercial R&D service 

providers 

F: Universities, universities of applied science  
G: Public research organisations 
H: Conferences, fairs, exhibitions 
I: Scientific journals, specialty publications 
J: Associations and chambers 
K: Patent specifications 
L: Standardisation committees/documents 
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Table 39. Involvement in innovation cooperation 2006-2008 and 2008-10 by part-
ner 

  Cooperation partner 
  Total A B C D E F G 
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Sector       
10-12 5 11 2 3 2 3 2 3 2 0 1 2 3 7 1 1 
13-15 18 34 5 10 7 14 8 18 4 4 7 15 8 16 5 17 
16-17 14 11 6 4 3 5 5 7 1 1 2 4 9 5 2 0 
20-21 45 40 17 16 22 22 12 14 8 6 10 14 28 27 12 22 
22 20 36 7 9 12 13 10 19 1 3 5 7 8 15 4 5 
23 17 32 5 9 6 13 2 13 5 4 4 8 12 18 5 7 
24-25 16 16 5 3 10 10 7 7 4 0 4 4 6 8 2 4 
26-27 29 43 12 12 17 20 8 17 6 5 7 10 16 25 8 11 
28 28 33 8 7 19 17 11 14 5 2 6 11 18 21 8 10 
29-30 25 32 12 16 13 13 12 12 7 5 5 12 14 26 7 12 
31-33 12 16 7 7 4 7 5 11 3 2 4 6 5 10 3 2 
5-9, 19, 35 19 18 14 9 8 6 10 8 8 8 4 7 14 15 6 6 
36-39 16 16 4 4 4 3 6 6 3 0 4 7 11 10 3 5 
46 7 7 3 2 5 1 4 4 3 0 4 4 2 2 2 1 
49-53, 79 4 9 3 2 3 3 1 4 2 4 1 4 1 3 0 2 
18, 58-60 11 10 6 5 4 3 5 7 8 3 4 4 2 2 1 0 
61-63 30 25 8 4 18 12 9 8 8 9 9 5 18 19 3 6 
64-66 24 10 17 5 9 0 8 3 3 2 14 6 8 3 1 1 
71-72 38 34 8 8 19 18 8 12 9 9 8 8 26 26 11 12 
69, 70.2, 73 26 11 3 4 10 5 2 4 17 4 13 6 9 7 5 3 
74, 78, 80-82 12 12 5 3 2 6 5 7 2 5 4 6 3 3 1 4 
R&D-int. mf. 31 38 12 10 19 19 11 15 6 4 7 12 19 25 9 12 
Other mf. 13 18 5 5 6 8 6 9 3 2 4 5 7 10 2 4 
Knowl.-int. s. 29 20 7 5 14 9 6 7 11 6 10 6 15 14 5 6 
Other services 7 9 3 2 4 3 3 5 2 3 3 4 2 3 1 2 
Size Class                   
5-49 17 15 4 3 9 7 5 6 5 3 6 4 8 8 3 4 
50-249 24 28 9 9 11 12 8 12 5 5 5 11 12 17 5 7 
250-999 39 47 22 25 19 22 16 22 7 11 10 19 25 32 9 15 
1,000+ 55 64 47 49 39 37 37 44 20 23 24 35 46 51 32 33 
Region                 
Western G. 17 16 5 4 9 7 5 7 5 3 5 5 8 9 3 4 
Eastern G. 24 26 6 6 10 10 7 9 7 4 7 8 15 17 7 9 
Total 19 18 6 5 9 8 6 8 6 3 6 6 9 11 4 5 
Share in innovative enterprises (%). 
1 A:  Other enterprises within own enter-

prise group 
B:  Customers 
C:  Suppliers  
D:  Competitors or other enterprises from the 

same industry  

E:  Consulting firms, commercial R&D service 
providers 

F:  Universities, universities of applied science 
G:  Public research organisations 



Annex: Tables      239 

 

Table 40.  Most valuable cooperation partner 2006-2008 and 2008-2010 
 Cooperation partner 
  A B C D E F G 
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Sector       
10-12 24 16 12 9 9 11 15 0 7 18 31 45 0 0 
13-15 4 15 36 8 25 22 6 0 2 11 12 21 16 23 
16-17 42 6 14 23 23 40 2 3 7 5 11 22 0 0 
20-21 20 11 15 20 9 8 7 0 8 10 36 31 5 19 
22 22 15 33 13 16 41 0 5 7 3 16 20 5 3 
23 14 15 11 14 0 11 23 3 11 21 31 27 10 9 
24-25 20 6 21 32 18 11 7 1 11 13 22 24 1 13 
26-27 21 11 22 18 10 18 10 1 9 13 20 30 8 10 
28 9 10 29 23 9 21 7 1 7 5 33 31 5 10 
29-30 18 13 30 13 6 7 11 1 5 12 27 49 2 4 
31-33 35 16 15 17 9 30 12 6 4 10 21 20 3 0 
5-9, 19, 35 34 11 9 4 14 13 7 11 0 2 36 59 0 0 
36-39 10 5 1 9 26 22 8 0 6 18 49 37 0 9 
46 8 20 38 2 24 10 6 0 5 57 16 10 2 0 
49-53, 79 36 17 19 1 18 20 17 16 0 23 7 7 2 16 
18, 58-60 39 39 6 0 7 23 17 25 31 12 0 1 0 0 
61-63 10 5 34 18 15 15 7 17 13 3 19 36 2 7 
64-66 56 35 8 0 2 16 13 9 20 31 1 9 0 0 
71-72 9 8 22 27 3 5 12 5 8 6 45 46 1 4 
69, 70.2, 73 14 9 7 21 2 13 11 22 50 6 13 17 2 13 
74, 78, 80-82 31 3 0 24 32 24 9 5 16 24 11 5 0 14 
R&D-int. mf. 16 11 24 20 10 17 9 1 7 10 28 32 6 8 
Other mf. 20 12 19 17 14 21 9 3 10 11 24 26 3 9 
Knowl.-int. s. 16 9 20 21 6 10 11 13 22 6 25 34 1 6 
Other services 22 14 20 9 27 18 9 7 8 36 13 7 1 10 
Size Class                
5-49 16 9 22 21 9 16 11 7 18 11 23 28 2 9 
50-249 17 14 17 12 16 19 8 4 7 18 31 27 4 5 
250-999 29 20 19 12 14 16 6 3 5 13 22 29 5 7 
1,000+ 40 24 17 14 11 19 5 4 3 11 19 25 5 4 
Region               
Western G. 17 11 21 19 11 18 10 7 17 13 22 25 2 7 
Eastern G. 15 11 18 15 10 12 10 4 10 12 32 35 4 11 
Total 17 11 20 18 11 17 10 6 15 13 24 28 3 8 
Share in enterprises with innovation cooperation (%). 
A:  Other enterprises within own enterprise 

group 
B:  Customers 
C:  Suppliers  
D:  Competitors or other enterprises from the 

same industry 

E:  Consulting firms, commercial R&D service 
providers 

F:  Universities, universities of applied science 
G:  Public research organisations 
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Table 41.  Involvement in innovation cooperation 2006-2008 and 2008-2010, by lo-
cation of cooperation partner  

 Location of cooperation partner  
 2006-2008 2008-2010 
  A B C D E A B C D E 
Sector    
10-12 93 37 10 0 6 94 31 11 0 0 
13-15 91 11 8 0 0 91 32 7 9 4 
16-17 98 54 6 0 4 96 43 8 1 18 
20-21 95 42 18 10 10 97 54 23 14 12 
22 92 35 10 5 2 93 26 2 0 1 
23 93 41 8 1 14 100 22 6 6 3 
24-25 99 14 3 1 6 99 24 4 3 1 
26-27 94 35 17 14 15 96 31 11 9 8 
28 97 38 11 10 4 91 39 10 4 8 
29-30 100 41 21 17 13 100 32 11 15 10 
31-33 79 31 19 32 3 96 38 10 9 14 
5-9, 19, 35 88 66 11 1 1 100 51 12 0 0 
36-39 83 24 0 1 1 100 3 0 0 0 
46 100 64 6 3 15 100 36 0 0 0 
49-53, 79 90 59 4 2 6 92 45 6 14 18 
18, 58-60 100 11 0 0 0 90 56 17 20 19 
61-63 94 40 12 1 7 99 27 5 4 3 
64-66 100 23 6 3 4 100 16 2 0 9 
71-72 99 29 4 4 7 100 46 10 5 2 
69, 70.2, 73 100 22 2 1 0 89 47 0 1 0 
74, 78, 80-82 100 4 0 8 0 99 11 6 6 16 
R&D-int. mf. 96 36 16 13 9 93 37 13 8 8 
Other mf. 94 29 7 5 4 96 30 7 4 5 
Knowl.-int. s. 98 29 5 2 5 97 38 6 3 2 
Other services 98 39 3 5 7 97 31 4 6 11 
Size Class               
5-49 97 26 4 4 3 97 29 4 4 4 
50-249 96 41 11 5 9 93 39 10 4 7 
250-999 94 53 18 11 10 97 51 20 8 13 
1,000+ 99 80 54 44 39 99 74 40 33 24 
Region    
Western G. 96 32 7 5 6 95 37 7 5 6 
Eastern G. 99 25 6 3 4 99 21 4 4 3 
Total 97 32 8 5 6 96 35 8 5 6 
Share in enterprises with innovation cooperation (%). 
A: Germany 
B: Other Europe 
C: United States  
D: China, India 
E: All other countries 
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Table 42.  Developer of product innovations 2004-06, 2006-08, 2008-10 

Developer of product innovations 
2004-20061) 2006-20081) 2008-20102)

  A B C A B C A* B* C* D* 
Sector      
10-12 52 36 12 71 28 0 68 33 3 13 
13-15 69 24 7 84 11 5 55 56 3 8 
16-17 41 48 11 60 16 24 43 54 2 13 
20-21 76 23 1 83 14 3 77 44 6 13 
22 50 42 8 51 39 10 53 56 9 6 
23 70 30 0 92 8 0 66 39 5 8 
24-25 50 41 9 56 33 11 62 36 4 8 
26-27 74 20 6 80 16 4 70 45 4 9 
28 71 25 3 70 21 10 63 44 4 9 
29-30 84 14 2 70 19 11 71 45 2 6 
31-33 53 25 21 61 17 22 50 40 18 10 
5-9, 19, 35 65 33 2 63 25 13 67 31 9 6 
36-39 54 25 20 73 22 4 43 39 12 24 
46 29 39 32 47 17 36 31 35 28 15 
49-53, 79 51 37 13 55 35 10 54 29 5 17 
18, 58-60 45 40 15 49 33 18 39 40 18 16 
61-63 72 18 10 80 12 8 73 37 6 20 
64-66 52 36 12 53 31 15 41 48 17 10 
71-72 51 38 11 56 39 6 46 48 1 24 
69, 70.2, 73 55 25 19 57 39 4 37 59 7 11 
74, 78, 80-82 31 32 36 48 42 9 59 47 3 14 
R&D-int. mf. 73 24 3 76 18 6 70 44 4 7 
Other mf. 54 35 12 63 26 11 56 40 8 12 
Knowl.-int. s. 60 27 13 63 30 7 52 47 7 17 
Other services 36 37 27 50 29 21 44 36 15 15 
Size Class              
5-49 51 33 16 58 28 14 52 41 9 15 
50-249 61 29 10 76 20 4 65 45 7 8 
250-999 75 22 3 79 18 3 66 48 6 8 
1,000+ 85 13 2 80 17 3 72 55 7 12 
Region             
Western G. 15 9 4 16 7 3 14 10 2 3 
Eastern G. 11 8 4 14 7 3 13 11 2 3 
Total 54 32 15 62 26 12 55 42 8 13 
Share in product innovators (%). 
1) only one answer allowed; 2) multiple answers possible. 
A:  Primarily own enterprise or enterprise group  
B:  Primarily own enterprise in collaboration 

with other enterprises/institutions  
C:  Primarily other enterprises/institutions 

A*:  Own enterprise 
B*:  Own enterprise together with third parties 
C*:  Other enterprises/institutions 
D*:  Own enterprise by adapting products devel-

oped by others 
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Table 43.  Developer of process innovations 2004-06, 2006-08, 2008-10 
 Developer of process innovations 
  2004-20061) 2006-20081) 2008-20102)

  A B C A B C A* B* C* D* 
Sector      
10-12 55 30 15 54 31 15 57 26 13 14 
13-15 50 36 14 67 27 5 55 48 5 2 
16-17 45 36 18 58 27 15 54 40 11 5 
20-21 72 28 0 60 28 11 77 42 6 8 
22 64 17 19 64 23 13 46 66 7 6 
23 70 23 6 72 19 9 81 27 0 5 
24-25 58 26 16 55 29 16 51 48 9 8 
26-27 67 21 12 57 29 14 72 40 6 3 
28 58 34 8 57 22 21 53 51 8 4 
29-30 77 20 4 57 39 4 55 50 1 3 
31-33 48 40 12 51 31 19 53 38 16 2 
5-9, 19, 35 51 23 25 43 22 35 23 67 11 4 
36-39 56 32 12 35 32 32 51 46 15 8 
46 38 45 17 53 26 21 39 58 11 3 
49-53, 79 49 38 13 59 27 14 46 48 5 8 
18, 58-60 38 22 39 41 29 30 57 34 9 8 
61-63 73 20 7 69 21 10 64 42 6 13 
64-66 49 36 15 53 27 20 34 58 27 6 
71-72 48 36 16 52 31 16 65 27 7 12 
69, 70.2, 73 39 39 21 44 23 33 36 46 18 15 
74, 78, 80-82 48 35 16 42 36 22 52 33 5 24 
R&D-int. mf. 67 27 6 57 27 16 62 50 4 3 
Other mf. 52 29 19 54 27 18 52 42 11 8 
Knowl.-int. s. 51 34 15 53 25 21 53 41 12 12 
Other services 45 40 16 52 29 19 45 47 8 11 
Size Class              
5-49 50 32 17 54 25 21 50 40 11 11 
50-249 56 34 10 52 35 13 54 53 6 6 
250-999 59 35 6 55 37 8 58 59 9 7 
1,000+ 77 21 3 57 37 6 63 61 9 10 
Region             
Western G. 9 6 2 11 5 3 8 6 1 1 
Eastern G. 8 5 4 8 6 4 7 6 2 1 
Total 52 33 15 54 27 19 52 44 10 9 
Share in product innovators (%). 
1) only one answer allowed; 2) multiple answers possible. 
A:  Primarily own enterprise or enterprise group  
B:  Primarily own enterprise in collaboration 

with other enterprises/institutions  
C:  Primarily other enterprises/institutions 

A*:  Own enterprise  
B*:  Own enterprise together with third parties 
C*:  Other enterprises/institutions 
D*:  Own enterprise by adapting processes devel-

oped by others 
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16.7 Barriers to Innovation

Table 44.  Obstacles for innovation 2008-2010, all enterprises 
Obstacles 

A B C D E F G H I J K L M N O P 
Sector                 
10-12 31 33 29 25 15 18 20 14 17 16 19 19 17 8 14 17 
13-15 30 34 26 22 11 16 22 14 14 21 14 15 11 10 14 14 
16-17 40 48 38 33 24 34 33 26 26 27 24 24 25 19 21 15 
20-21 54 55 47 38 22 25 34 22 20 27 37 28 18 15 26 19 
22 33 38 29 18 8 20 20 9 11 26 6 8 8 4 12 15 
23 44 39 35 22 19 23 21 15 10 25 12 15 20 3 16 19 
24-25 36 36 32 24 6 18 18 9 11 14 12 12 8 6 8 10 
26-27 49 48 36 25 17 25 34 19 19 23 13 15 17 12 23 15 
28 46 46 34 27 14 19 30 11 9 18 13 14 10 10 12 17 
29-30 42 44 39 33 9 18 24 17 10 27 18 16 13 8 19 12 
31-33 35 41 33 31 8 14 16 12 9 24 17 11 12 11 13 11 
5-9, 19, 35 27 27 18 13 12 7 8 5 7 14 17 13 7 2 8 10 
36-39 23 27 21 14 10 10 13 7 8 16 26 20 15 6 11 14 
46 33 31 23 16 10 10 13 9 10 17 18 13 9 7 14 9 
49-53, 79 17 19 14 16 7 8 7 5 5 12 15 12 10 3 9 16 
18, 58-60 38 35 31 23 10 21 14 8 10 25 11 10 6 2 16 11 
61-63 44 47 34 27 13 26 35 10 9 25 11 7 9 5 16 10 
64-66 16 16 15 8 10 15 18 5 8 12 19 7 5 3 7 8 
71-72 36 41 32 30 10 14 20 12 13 24 15 15 11 8 17 17 
69, 70.2, 73 11 12 14 11 9 14 10 4 7 12 7 3 4 1 6 7 
74, 78, 80-82 21 21 24 19 7 10 13 6 5 14 11 7 7 2 7 26 
R&D-int. mf. 51 51 39 30 16 22 33 17 15 22 17 17 14 12 18 17 
Other mf. 34 36 30 24 12 18 19 11 12 19 16 15 13 7 13 14 
Knowl.-int. s. 25 26 22 18 10 17 18 7 9 18 11 7 7 4 10 9 
Other services 25 25 20 17 8 10 11 7 7 15 15 11 9 4 10 16 
Size Class                        
5-49 29 29 26 21 9 14 16 8 9 16 14 11 10 6 12 14 
50-249 33 36 21 17 14 20 24 12 13 23 15 13 10 6 11 12 
250-999 40 41 21 13 19 23 27 13 15 25 18 13 12 10 13 9 
1,000+ 56 57 28 12 31 30 39 18 16 35 25 16 14 11 15 14 
Region                       
Western G. 30 31 25 20 11 16 17 9 10 18 15 11 10 6 12 14 
Eastern G. 27 28 26 24 8 11 16 8 7 15 12 13 9 4 11 12 
Total 30 31 25 20 10 15 17 9 10 17 14 12 10 6 12 14 
Share in all enterprises (%). 
A: Too high economic risk I: Lack of market information 
B: Too high cost J: Lack of demand for innovations 
C: Lack of internal funding sources K: Legislation 
D: Lack of suitable external funding sources L: Bureaucratic procedures 
E: Internal resistance against innovation projects M: Standards and norms 
F: Organisational problems within the enterprise N: Lack of access to IPRs 
G: Lack of qualified personnel O: Market dominance by other enterprises 
H: Lack of technological information P: Others 
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Table 45.  Obstacles for innovation 2008-2010, innovative enterprises 
Obstacles 

A B C D E F G H I J K L M N O P 
Sector                 
10-12 37 38 35 27 18 21 20 15 21 19 22 19 18 7 16 16 
13-15 39 45 29 25 15 22 28 19 17 26 18 18 14 11 18 18 
16-17 54 62 46 41 33 43 41 31 31 31 26 26 27 19 22 11 
20-21 57 58 48 38 22 27 35 21 20 29 38 28 18 15 27 17 
22 42 46 34 19 9 25 25 11 12 31 6 10 11 5 16 11 
23 53 49 39 28 27 32 25 21 15 30 15 19 23 5 17 18 
24-25 45 47 42 31 10 22 22 14 15 16 17 16 11 7 9 13 
26-27 54 54 40 27 18 27 39 21 22 25 15 17 20 13 25 16 
28 52 54 36 27 14 21 37 12 11 20 17 16 8 11 13 16 
29-30 52 53 45 37 12 19 29 20 11 32 23 18 14 8 22 11 
31-33 42 49 39 40 11 20 21 18 14 28 21 14 14 14 14 12 
5-9, 19, 35 37 39 24 16 16 10 13 8 8 20 23 14 9 3 10 11 
36-39 39 43 36 25 19 22 26 12 15 26 42 31 24 11 14 17 
46 46 45 28 21 14 18 21 12 14 25 25 19 12 9 16 15 
49-53, 79 22 31 17 19 11 12 11 6 6 17 23 18 14 4 11 19 
18, 58-60 53 47 37 26 12 30 20 9 9 29 11 11 6 1 15 7 
61-63 47 48 35 26 15 29 42 10 10 26 12 8 10 5 17 11 
64-66 25 26 19 11 16 23 23 8 7 13 29 12 8 5 7 12 
71-72 46 55 43 42 12 18 26 15 17 31 18 19 13 9 19 18 
69, 70.2, 73 22 22 25 16 16 24 14 7 13 20 11 7 5 3 8 9 
74, 78, 80-82 26 31 28 20 10 13 16 7 7 15 11 7 7 2 8 13 
R&D-int. mf. 55 55 41 30 16 24 37 18 17 24 19 18 14 13 20 16 
Other mf. 44 46 38 30 15 23 24 15 16 22 19 17 14 8 14 14 
Knowl.-int. s. 36 38 32 25 14 24 25 10 12 24 15 11 9 5 13 12 
Other services 34 38 24 20 12 15 17 9 10 20 21 16 11 6 13 16 
Size Class                                  
5-49 39 41 34 27 13 20 22 11 13 21 18 15 12 7 14 14 
50-249 42 46 26 20 18 26 30 15 16 27 19 15 13 8 14 12 
250-999 48 49 26 15 23 29 33 16 18 30 21 15 14 12 15 9 
1,000+ 60 61 30 13 33 32 42 20 17 37 27 17 15 12 16 15 
Region                       
Western G. 41 43 32 25 15 22 24 12 14 23 19 15 12 7 14 14 
Eastern G. 36 39 34 29 11 17 22 11 11 19 15 17 11 6 15 12 
Total 40 43 33 25 14 21 24 12 13 22 18 15 12 7 14 14 
Share in firms with product or process innovation activity (%). 
A: Too high economic risk I: Lack of market information 
B: Too high cost J: Lack of demand for innovations 
C: Lack of internal funding sources K: Legislation 
D: Lack of suitable external funding sources L: Bureaucratic procedures 
E: Internal resistance against innovation projects M: Standards and norms 
F: Organisational problems within the enterprise N: Lack of access to IPRs 
G: Lack of qualified personnel O: Market dominance by other enterprises 
H: Lack of technological information P: Others 



Annex: Tables      245 

 

Table 46.  Obstacles for innovation 2008-2010 resulting in extending project dura-
tion, innovative enterprises 

Obstacles 
A B C D E F G H I J K L M N O P 

Sector                 
10-12 2 3 2 3 5 8 3 5 5 1 2 2 1 0 1 1 
13-15 2 9 4 4 2 9 7 5 5 5 5 4 2 0 2 3 
16-17 27 28 10 5 6 27 23 6 20 4 2 3 6 2 3 7 
20-21 17 13 7 6 7 12 12 8 6 9 9 10 6 1 2 3 
22 6 6 4 1 3 10 7 6 5 2 2 2 3 1 2 4 
23 6 9 7 2 5 13 4 10 2 2 5 8 5 1 0 4 
24-25 11 10 13 3 1 8 6 1 2 2 3 3 2 1 0 3 
26-27 16 9 7 4 2 14 17 7 5 3 3 7 10 2 1 3 
28 16 11 6 4 3 8 15 3 2 3 3 3 3 2 1 4 
29-30 12 10 7 7 2 7 13 5 1 5 6 3 4 3 1 1 
31-33 5 6 3 3 3 7 9 3 3 1 2 3 4 1 1 2 
5-9, 19, 35 10 9 5 2 2 5 3 3 2 3 4 4 3 0 2 2 
36-39 6 5 5 5 3 6 9 3 1 2 6 6 1 1 3 3 
46 9 1 2 2 1 4 2 6 2 3 4 3 2 0 0 0 
49-53, 79 3 5 1 0 1 4 3 1 1 2 3 4 3 1 0 1 
18, 58-60 8 5 4 3 5 16 7 3 3 0 2 2 1 0 0 1 
61-63 17 14 10 4 5 19 19 6 3 5 8 3 6 2 0 4 
64-66 9 11 5 4 6 13 6 4 2 1 13 6 4 1 0 4 
71-72 16 11 6 5 1 8 3 3 2 5 2 3 2 2 1 4 
69, 70.2, 73 6 7 8 4 4 11 5 1 5 4 3 2 2 1 1 1 
74, 78, 80-82 5 6 3 3 2 5 7 3 1 1 1 2 2 0 0 1 
R&D-int. mf. 17 11 7 5 3 11 16 5 4 4 4 5 6 2 1 3 
Other mf. 9 8 6 3 3 9 7 4 4 2 3 3 3 1 1 3 
Knowl.-int. s. 12 10 7 4 4 13 8 3 3 4 5 3 3 1 1 3 
Other services 6 3 2 2 1 4 4 4 1 2 3 3 2 0 0 1 
Size Class        
5-49 10 7 5 3 2 8 6 3 3 2 3 3 3 1 1 2 
50-249 10 9 5 3 5 13 12 6 4 4 5 4 4 1 1 3 
250-999 13 12 7 3 8 16 16 7 7 4 7 9 6 4 2 3 
1,000+ 18 16 5 2 8 18 20 10 3 5 8 8 6 2 1 5 
Region       
Western G. 10 8 5 3 3 9 8 4 3 3 4 3 3 1 1 2 
Eastern G. 9 8 6 4 2 8 7 3 2 3 2 3 2 1 1 3 
Total 10 8 6 3 3 9 7 4 3 3 3 3 3 1 1 2 
Share in firms with product or process innovation activity (%). 
A: Too high economic risk I: Lack of market information 
B: Too high cost J: Lack of demand for innovations 
C: Lack of internal funding sources K: Legislation 
D: Lack of suitable external funding sources L: Bureaucratic procedures 
E: Internal resistance against innovation projects M: Standards and norms 
F: Organisational problems within the enterprise N: Lack of access to IPRs 
G: Lack of qualified personnel O: Market dominance by other enterprises 
H: Lack of technological information P: Others 
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Table 47.  Obstacles for innovation 2008-2010 resulting in stopping of projects, in-
novative enterprises 

Obstacles 
A B C D E F G H I J K L M N O P 

Sector                 
10-12 8 13 9 7 6 6 8 4 5 10 4 4 8 3 5 4 
13-15 10 8 4 3 3 4 3 2 4 7 7 5 6 4 5 1 
16-17 12 7 17 19 4 3 5 17 2 4 1 3 18 0 0 0 
20-21 15 19 17 11 7 7 5 3 3 12 12 4 2 3 3 4 
22 6 4 8 0 0 2 4 0 1 11 1 3 0 0 3 1 
23 21 8 2 3 3 9 8 8 8 7 4 1 7 2 3 3 
24-25 9 7 6 4 3 4 3 2 2 5 2 4 2 3 2 3 
26-27 15 15 10 6 3 4 2 4 2 9 4 2 2 3 3 3 
28 8 11 9 7 5 3 3 4 2 4 4 3 1 1 2 1 
29-30 10 8 5 4 1 3 3 1 1 13 3 2 1 0 3 1 
31-33 8 5 5 7 4 2 4 3 0 7 1 2 1 6 2 1 
5-9, 19, 35 7 4 1 0 3 1 1 1 2 2 4 3 1 0 1 1 
36-39 12 8 2 2 3 5 5 6 9 9 5 3 9 2 1 6 
46 10 9 6 3 1 2 5 1 2 7 7 5 4 4 2 2 
49-53, 79 9 6 5 3 3 2 2 1 1 3 8 2 6 0 2 0 
18, 58-60 12 9 5 5 2 4 3 1 2 17 3 1 1 1 1 0 
61-63 7 10 4 3 4 2 5 2 1 8 1 1 0 0 3 0 
64-66 4 3 2 2 5 5 2 1 1 5 4 2 1 2 2 2 
71-72 6 8 3 2 3 3 3 1 2 5 4 4 4 1 1 2 
69, 70.2, 73 8 3 2 2 6 2 2 2 2 8 2 2 0 0 0 1 
74, 78, 80-82 4 6 5 7 4 4 3 2 0 3 1 2 0 0 1 0 
R&D-int. mf. 12 14 12 7 4 4 3 4 2 8 5 3 2 2 3 2 
Other mf. 9 8 6 5 4 4 4 3 3 7 3 3 4 2 3 2 
Knowl.-int. s. 7 6 3 3 5 3 3 2 2 8 2 2 1 1 1 1 
Other services 8 7 6 4 2 3 4 1 1 5 6 3 4 2 2 1 
Size Class        
5-49 8 8 6 4 4 3 4 3 2 6 4 3 3 2 2 2 
50-249 10 9 5 4 3 4 3 2 2 9 2 2 1 1 1 1 
250-999 15 12 6 4 6 5 3 3 2 13 4 2 2 2 2 2 
1,000+ 17 12 5 2 8 6 5 4 3 15 6 1 1 3 3 3 
Region       
Western G. 9 8 6 5 4 3 4 3 2 7 4 3 3 2 2 2 
Eastern G. 7 5 4 3 2 2 3 2 2 5 3 3 2 1 3 2 
Total 9 8 6 4 4 3 4 2 2 7 4 3 3 2 2 2 
Share in firms with product or process innovation activity (%). 
A: Too high economic risk I: Lack of market information 
B: Too high cost J: Lack of demand for innovations 
C: Lack of internal funding sources K: Legislation 
D: Lack of suitable external funding sources L: Bureaucratic procedures 
E: Internal resistance against innovation projects M: Standards and norms 
F: Organisational problems within the enterprise N: Lack of access to IPRs 
G: Lack of qualified personnel O: Market dominance by other enterprises 
H: Lack of technological information P: Others 
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Table 48.  Obstacles for innovation 2008-2010 resulting in resigning to start pro-
jects, innovative enterprises 

Obstacles 
A B C D E F G H I J K L M N O P 

Sector                 
10-12 24 22 25 18 7 7 10 6 11 8 16 14 9 3 10 12 
13-15 30 30 21 19 9 10 18 12 10 15 11 10 5 7 12 15 
16-17 17 28 20 17 23 13 13 9 10 25 23 20 4 18 19 4 
20-21 28 29 26 24 8 9 20 10 11 10 20 15 11 11 23 11 
22 30 37 22 17 5 15 16 5 6 20 3 5 8 3 12 6 
23 26 33 32 24 19 10 14 3 5 22 6 10 12 3 14 11 
24-25 26 31 24 24 6 10 13 11 11 9 12 9 6 3 7 7 
26-27 32 35 26 20 14 11 22 10 15 15 9 9 8 8 21 10 
28 29 34 21 16 7 10 19 5 8 12 10 10 4 7 11 11 
29-30 31 36 33 26 8 9 13 15 9 15 14 12 9 5 18 10 
31-33 30 40 32 34 4 12 8 11 10 20 19 9 10 8 11 9 
5-9, 19, 35 21 26 18 13 11 4 8 3 5 15 15 7 5 2 7 8 
36-39 21 30 29 17 12 11 12 3 5 14 31 22 13 9 10 7 
46 27 35 19 17 11 12 13 5 10 15 15 11 6 6 14 13 
49-53, 79 11 22 12 15 7 6 7 4 4 12 12 12 6 3 9 17 
18, 58-60 37 34 29 19 6 11 10 5 4 14 7 8 4 1 13 6 
61-63 27 31 26 20 7 9 23 3 6 15 4 3 4 3 14 8 
64-66 15 15 14 6 6 6 16 4 5 8 11 5 3 2 5 8 
71-72 28 38 35 36 8 7 21 11 14 22 12 11 7 8 18 14 
69, 70.2, 73 9 12 15 9 6 11 6 4 5 8 7 3 3 2 7 7 
74, 78, 80-82 18 20 19 10 4 5 6 2 6 11 8 3 5 2 7 12 
R&D-int. mf. 30 34 24 19 10 10 19 9 11 13 11 10 7 9 16 11 
Other mf. 27 31 25 22 9 10 12 8 9 14 14 11 8 5 11 9 
Knowl.-int. s. 20 24 23 19 6 9 15 5 7 13 8 5 4 3 11 9 
Other services 20 27 17 15 8 8 10 4 7 13 12 10 6 4 11 14 
Size Class                        
5-49 23 28 23 20 7 9 12 6 8 13 11 9 6 4 12 11 
50-249 24 30 17 14 11 9 16 7 10 15 12 9 8 5 12 8 
250-999 26 32 17 11 11 10 17 7 10 15 11 5 6 7 12 4 
1,000+ 29 35 20 9 18 9 17 7 11 18 13 7 7 7 13 8 
Region                       
Western G. 24 29 21 18 8 10 13 6 8 14 12 9 6 5 12 11 
Eastern G. 22 27 26 22 7 7 14 6 7 12 10 11 7 4 11 8 
Total 23 29 22 19 8 9 13 6 8 13 11 9 6 5 12 11 
Share in firms with product or process innovation activity (%). 
A: Too high economic risk I: Lack of market information 
B: Too high cost J: Lack of demand for innovations 
C: Lack of internal funding sources K: Legislation 
D: Lack of suitable external funding sources L: Bureaucratic procedures 
E: Internal resistance against innovation projects M: Standards and norms 
F: Organisational problems within the enterprise N: Lack of access to IPRs 
G: Lack of qualified personnel O: Market dominance by other enterprises 
H: Lack of technological information P: Others 
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Table 49.  Obstacles for innovation 2008-2010 resulting in resigning to start pro-
jects, non-innovative enterprises 

Obstacles 
A B C D E F G H I J K L M N O P 

Sector                 
10-12 24 26 22 23 11 14 19 14 12 13 15 18 16 10 13 17 
13-15 12 10 19 15 4 4 8 3 7 10 6 7 6 6 4 6 
16-17 14 25 23 21 8 19 20 17 18 20 21 21 20 18 20 21 
20-21 30 32 42 37 26 12 26 25 23 15 36 26 16 13 15 35 
22 9 13 17 16 6 6 7 6 6 10 6 3 1 2 1 27 
23 27 19 26 11 4 7 14 3 1 15 7 5 12 0 15 20 
24-25 21 18 14 13 0 10 13 2 3 11 5 6 4 5 6 6 
26-27 14 13 13 14 8 12 2 4 0 7 2 2 0 6 8 11 
28 29 24 26 26 13 11 11 9 3 13 3 8 16 8 7 18 
29-30 10 17 23 21 2 13 10 6 6 10 2 8 9 8 10 13 
31-33 23 28 23 12 4 4 7 1 1 17 9 5 7 4 12 10 
5-9, 19, 35 15 14 11 9 7 5 3 3 6 7 9 11 5 2 5 8 
36-39 12 15 9 7 4 0 4 4 2 8 15 12 8 1 8 13 
46 18 15 17 11 5 2 5 5 5 7 11 6 5 5 11 3 
49-53, 79 13 10 11 14 3 5 4 3 5 8 9 8 6 2 7 13 
18, 58-60 13 16 20 16 8 7 4 6 11 19 10 8 6 4 17 18 
61-63 31 39 29 33 5 9 2 8 4 21 4 4 4 4 12 4 
64-66 4 3 11 5 0 4 10 1 10 11 6 1 1 1 8 1 
71-72 20 18 13 9 7 7 8 6 8 13 9 8 8 7 13 15 
69, 70.2, 73 1 3 3 6 2 6 7 1 2 4 3 0 3 0 3 4 
74, 78, 80-82 18 15 21 18 6 8 11 6 4 14 11 8 8 1 7 35 
R&D-int. mf. 27 27 29 28 11 12 10 12 5 9 6 8 14 9 7 20 
Other mf. 20 20 19 16 6 10 12 7 7 14 10 11 10 7 11 14 
Knowl.-int. s. 8 9 8 9 3 6 7 3 4 8 5 2 4 2 7 6 
Other services 16 13 16 14 5 5 6 5 5 10 10 7 6 3 8 16 
Size Class        
5-49 16 15 16 14 5 7 8 5 5 10 9 7 7 4 9 13 
50-249 13 12 9 8 6 8 9 5 7 14 6 6 4 2 5 12 
250-999 13 11 5 5 5 4 5 3 3 8 4 4 4 2 5 9 
1,000+ 4 6 3 4 0 0 1 0 0 2 2 1 0 1 1 2 
Region       
Western G. 16 15 15 13 5 7 8 5 6 11 9 7 7 4 9 14 
Eastern G. 15 14 16 17 5 4 8 4 3 10 9 9 6 2 7 11 
Total 15 15 15 14 5 7 8 5 5 10 9 7 7 4 8 13 
Share in firms without product or process innovation activity (%). 
A: Too high economic risk I: Lack of market information 
B: Too high cost J: Lack of demand for innovations 
C: Lack of internal funding sources K: Legislation 
D: Lack of suitable external funding sources L: Bureaucratic procedures 
E: Internal resistance against innovation projects M: Standards and norms 
F: Organisational problems within the enterprise N: Lack of access to IPRs 
G: Lack of qualified personnel O: Market dominance by other enterprises 
H: Lack of technological information P: Others 
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Table 50.  Obstacles for innovation 2004-2006, all enterprises 
Obstacles 

A B C D E F G H I J K L M 
Sector              
10-12 24 18 17 9 9 11 7 9 3 8 18 12 11 
13-15 19 21 9 10 7 10 9 7 4 13 6 5 8 
16-17 15 14 9 6 3 9 4 4 5 8 6 5 7 
20-21 23 23 16 11 11 19 18 8 16 23 18 13 16 
22 21 24 19 13 5 16 15 10 7 11 8 10 12 
23 12 14 7 6 3 7 5 4 2 4 8 11 3 
24-25 19 15 15 12 7 9 13 7 8 7 4 4 5 
26-27 33 39 29 21 10 24 22 11 12 15 14 10 16 
28 23 29 19 14 9 21 20 8 11 18 15 10 8 
29-30 30 26 19 13 11 28 23 10 3 14 13 14 15 
31-33 21 23 16 11 9 15 11 3 4 5 6 4 8 
5-9, 19, 35 11 9 5 4 2 7 4 6 2 4 8 6 8 
36-39 10 9 7 6 2 6 5 3 1 2 12 12 3 
46 12 13 12 7 9 8 4 1 4 9 6 6 10 
49-53, 79 9 9 4 3 4 11 4 2 2 10 10 9 8 
18, 58-60 18 18 12 12 5 14 7 8 9 7 9 12 4 
61-63 27 30 32 24 8 27 23 10 9 18 10 7 16 
64-66 14 10 6 3 7 21 16 4 2 10 12 6 4 
71-72 24 27 20 17 6 8 11 3 7 10 15 12 14 
69, 70.2, 73 8 7 8 6 4 12 11 9 5 13 5 1 5 
74, 78, 80-82 11 13 8 8 4 9 5 4 4 12 10 8 10 
R&D-int. mf. 30 32 22 18 11 23 21 10 11 20 17 12 13 
Other mf. 18 17 14 10 6 11 10 6 5 7 9 8 7 
Knowl.-int. s. 16 17 15 11 5 14 13 7 6 12 8 5 9 
Other services 11 12 8 6 6 9 4 2 3 10 8 8 9 
Size Class               
5-49 15 16 13 10 6 11 9 5 5 10 9 7 9 
50-249 21 20 11 9 9 18 15 9 7 12 9 9 8 
250-999 25 27 11 6 13 28 22 14 11 16 14 13 9 
1,000+ 39 31 16 9 20 29 28 11 13 29 22 17 14 
Region              
Western G. 17 17 13 10 7 13 10 6 6 11 9 8 9 
Eastern G. 13 13 13 9 3 7 7 3 4 6 9 8 6 
Total 16 16 13 10 6 12 10 5 5 10 9 8 9 
Share in all enterprises (%). 
A: Too high economic risk H: Lack of technological information 
B: Too high cost I: Lack of market information 
C: Lack of internal funding sources J: Lack of demand for innovations 
D: Lack of suitable external funding sources K: Legislation 
E: Internal resistance against innovation projects L: Bureaucratic procedures 
F: Organisational problems within the enterprise M: Market dominance by other enterprises 
G: Lack of qualified personnel  
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Table 51.  Obstacles for innovation 2004-2006, innovative enterprises 
Obstacles 

A B C D E F G H I J K L M 
Sector              
10-12 33 22 25 12 14 19 9 13 5 13 30 19 17 
13-15 31 32 13 14 11 16 10 11 6 21 10 8 10 
16-17 21 23 14 10 5 16 8 7 8 9 11 8 8 
20-21 26 26 18 13 13 22 21 9 18 26 21 15 19 
22 30 39 30 22 9 25 25 16 12 18 12 16 18 
23 23 27 13 12 6 14 7 7 4 9 15 22 3 
24-25 31 21 25 20 11 16 21 9 12 14 8 8 9 
26-27 37 42 31 23 12 27 25 12 14 16 15 10 15 
28 28 35 23 17 11 27 25 10 14 22 18 13 10 
29-30 40 35 26 18 14 38 32 14 4 19 17 19 21 
31-33 28 31 23 17 13 22 16 4 6 5 8 6 10 
5-9, 19, 35 22 20 11 8 5 16 3 15 6 10 16 13 15 
36-39 15 17 15 12 4 12 10 8 3 5 26 26 6 
46 14 18 11 8 13 14 9 0 4 13 7 9 11 
49-53, 79 12 14 9 7 10 30 9 4 5 27 28 27 21 
18, 58-60 26 26 16 17 7 21 11 12 14 11 14 19 5 
61-63 35 39 41 31 10 35 30 13 10 23 13 9 21 
64-66 22 15 11 5 11 37 28 6 3 16 19 10 5 
71-72 36 42 32 28 10 13 17 5 12 15 23 18 22 
69, 70.2, 73 11 16 20 12 1 22 21 22 12 8 1 2 12 
74, 78, 80-82 23 28 16 15 8 21 8 10 11 26 25 22 26 
R&D-int. mf. 35 37 25 21 13 28 25 12 14 23 20 14 15 
Other mf. 27 25 22 15 10 19 15 9 8 11 15 13 11 
Knowl.-int. s. 25 29 27 20 7 24 22 13 12 15 12 9 16 
Other services 16 19 12 10 11 20 9 4 6 20 17 17 17 
Size Class               
5-49 23 25 22 17 9 20 15 8 9 15 15 13 15 
50-249 30 29 16 13 12 26 21 13 10 17 13 13 11 
250-999 31 34 13 8 16 35 28 17 14 20 18 16 12 
1,000+ 43 34 17 10 22 32 31 12 15 32 24 19 15 
Region              
Western G. 25 27 21 16 11 23 17 10 9 17 16 13 15 
Eastern G. 19 20 20 14 5 14 11 4 6 8 13 14 10 
Total 25 26 21 16 10 22 17 9 9 16 15 13 14 
Share in firms with product or process innovation activity (%). 
A: Too high economic risk H: Lack of technological information 
B: Too high cost I: Lack of market information 
C: Lack of internal funding sources J: Lack of demand for innovations 
D: Lack of suitable external funding sources K: Legislation 
E: Internal resistance against innovation projects L: Bureaucratic procedures 
F: Organisational problems within the enterprise M: Market dominance by other enterprises 
G: Lack of qualified personnel  
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Table 52.  Obstacles for innovation 2004-2006 resulting in extending project dura-
tion, innovative enterprises 

Obstacles 
A B C D E F G H I J K L M 

Sector              
10-12 7 2 7 1 4 5 3 8 1 2 7 1 2 
13-15 3 1 1 1 1 9 4 4 3 1 2 2 1 
16-17 1 4 10 8 2 12 3 4 6 1 8 8 1 
20-21 4 4 5 2 8 15 12 6 8 9 12 8 5 
22 8 13 8 8 5 16 16 9 5 5 6 6 4 
23 4 1 1 0 3 10 3 6 2 2 7 13 0 
24-25 7 4 4 4 3 5 9 6 2 8 2 4 0 
26-27 9 12 9 5 6 16 15 7 4 4 6 3 2 
28 5 13 13 3 6 19 20 6 4 4 12 9 0 
29-30 19 11 3 2 9 27 26 13 2 10 7 9 7 
31-33 4 3 4 0 1 6 3 3 3 1 2 1 0 
5-9, 19, 35 3 4 1 1 1 15 2 12 0 6 4 4 3 
36-39 2 3 4 1 2 7 6 5 2 2 11 13 0 
46 3 7 0 2 10 11 2 0 0 5 2 3 0 
49-53, 79 2 2 1 1 7 10 5 2 4 1 1 4 1 
18, 58-60 6 4 9 13 3 15 5 10 5 6 11 17 1 
61-63 16 11 13 10 2 27 11 6 5 5 7 4 4 
64-66 2 3 1 0 5 26 7 5 2 3 8 5 0 
71-72 3 12 5 4 2 8 9 1 2 5 9 9 1 
69, 70.2, 73 1 1 11 1 1 3 1 8 1 5 1 0 3 
74, 78, 80-82 7 2 2 0 3 8 2 0 2 6 6 5 0 
R&D-int. mf. 8 10 8 4 7 17 17 7 5 5 11 8 2 
Other mf. 5 5 7 4 3 9 7 6 2 4 5 5 1 
Knowl.-int. s. 6 7 9 4 2 14 7 6 3 5 6 4 2 
Other services 4 4 1 1 7 10 3 1 2 4 3 4 0 
Size Class               
5-49 4 6 6 4 4 10 6 4 2 4 5 4 1 
50-249 11 6 4 2 5 17 13 7 4 5 7 7 1 
250-999 7 9 6 2 9 27 17 11 7 4 11 10 2 
1,000+ 8 6 4 2 12 22 20 8 8 7 14 14 2 
Region              
Western G. 5 6 6 3 5 12 7 5 3 4 6 5 1 
Eastern G. 5 5 5 3 2 6 7 2 1 2 4 5 1 
Total 5 6 6 3 4 12 7 5 3 4 5 5 1 
Share in firms with product or process innovation activity (%). 
A: Too high economic risk H: Lack of technological information 
B: Too high cost I: Lack of market information 
C: Lack of internal funding sources J: Lack of demand for innovations 
D: Lack of suitable external funding sources K: Legislation 
E: Internal resistance against innovation projects L: Bureaucratic procedures 
F: Organisational problems within the enterprise M: Market dominance by other enterprises 
G: Lack of qualified personnel  
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Table 53.  Obstacles for innovation 2004-2006 resulting in stopping of projects, in-
novative enterprises 

Obstacles 
A B C D E F G H I J K L M 

Sector              
10-12 9 1 1 1 2 5 0 2 2 3 7 4 1 
13-15 9 5 0 0 10 7 0 1 0 7 2 2 3 
16-17 4 5 1 0 0 0 0 1 1 6 0 0 1 
20-21 9 8 4 3 3 4 2 1 2 11 4 1 1 
22 8 3 4 9 2 5 0 4 3 10 1 4 1 
23 5 9 4 4 1 2 3 0 1 5 3 5 0 
24-25 14 4 3 1 6 4 0 0 2 3 1 2 1 
26-27 10 7 4 3 2 7 2 3 1 7 4 2 1 
28 6 4 2 2 1 4 2 2 3 11 6 6 2 
29-30 3 3 14 8 2 6 2 0 2 7 5 4 0 
31-33 7 1 2 0 0 4 0 1 0 1 0 1 3 
5-9, 19, 35 7 3 0 0 2 0 0 0 5 4 6 1 5 
36-39 3 2 0 0 2 3 0 1 1 1 10 9 4 
46 4 1 3 4 2 2 3 0 3 5 3 3 5 
49-53, 79 2 3 1 1 2 5 0 1 0 3 6 6 1 
18, 58-60 7 9 1 2 0 1 1 1 5 3 1 1 1 
61-63 8 9 9 5 5 4 1 1 1 13 0 0 9 
64-66 5 2 0 0 0 1 1 0 0 3 1 0 0 
71-72 16 6 5 4 2 2 1 1 1 7 1 1 1 
69, 70.2, 73 2 3 3 4 0 8 1 0 0 1 0 0 1 
74, 78, 80-82 1 1 0 0 1 5 0 2 3 4 0 0 5 
R&D-int. mf. 8 6 4 3 2 6 2 2 3 10 6 5 2 
Other mf. 8 3 2 1 2 4 0 1 2 3 3 3 1 
Knowl.-int. s. 7 5 5 4 2 4 1 1 1 6 1 1 3 
Other services 3 2 2 2 2 3 2 1 2 4 3 3 4 
Size Class               
5-49 6 3 3 3 2 4 1 1 2 5 3 3 3 
50-249 8 5 2 2 4 4 1 1 2 7 2 1 1 
250-999 9 7 2 1 2 5 1 1 1 9 3 2 1 
1,000+ 13 9 3 1 5 5 3 1 1 15 5 1 2 
Region              
Western G. 7 4 3 3 2 4 1 1 2 6 3 3 2 
Eastern G. 4 4 3 3 1 3 1 0 2 3 2 2 3 
Total 7 4 3 3 2 4 1 1 2 5 3 2 3 
Share in firms with product or process innovation activity (%). 
A: Too high economic risk H: Lack of technological information 
B: Too high cost I: Lack of market information 
C: Lack of internal funding sources J: Lack of demand for innovations 
D: Lack of suitable external funding sources K: Legislation 
E: Internal resistance against innovation projects L: Bureaucratic procedures 
F: Organisational problems within the enterprise M: Market dominance by other enterprises 
G: Lack of qualified personnel  

 



Annex: Tables      253 

 

Table 54.  Obstacles for innovation 2004-2006 resulting in resigning to start pro-
jects, innovative enterprises 

Obstacles 
A B C D E F G H I J K L M 

Sector              
10-12 21 19 18 10 11 9 6 3 2 8 18 14 14 
13-15 19 25 12 13 1 0 6 5 3 13 5 4 8 
16-17 16 14 5 2 3 5 5 2 1 2 2 0 6 
20-21 14 14 12 8 2 6 10 5 10 9 8 6 13 
22 17 23 20 12 2 5 12 3 5 5 5 7 13 
23 14 19 8 8 3 5 1 1 1 2 5 4 3 
24-25 12 14 18 15 3 8 12 3 7 3 5 2 8 
26-27 23 27 20 15 4 9 11 2 10 6 7 5 12 
28 20 18 8 12 4 4 4 2 7 8 10 4 7 
29-30 19 23 10 8 4 5 7 1 1 3 7 8 14 
31-33 17 27 18 16 12 12 14 0 3 3 6 4 7 
5-9, 19, 35 12 13 9 7 2 1 1 3 0 0 6 9 8 
36-39 11 15 11 12 1 3 5 2 0 1 8 5 2 
46 7 10 8 1 2 1 4 0 1 3 2 3 6 
49-53, 79 10 9 7 6 1 14 4 1 0 24 21 18 19 
18, 58-60 14 14 5 3 3 5 5 1 6 2 3 1 4 
61-63 14 20 19 16 4 4 18 6 5 5 5 4 8 
64-66 15 11 10 5 7 11 20 3 1 10 12 5 5 
71-72 18 28 26 22 5 4 7 2 9 4 13 10 20 
69, 70.2, 73 9 13 8 7 0 12 18 14 11 3 0 2 12 
74, 78, 80-82 15 24 15 15 4 8 6 8 6 16 19 17 21 
R&D-int. mf. 23 24 14 14 4 7 8 3 7 8 10 5 11 
Other mf. 15 17 14 11 6 7 8 2 4 4 8 6 8 
Knowl.-int. s. 14 19 15 13 3 7 14 7 8 5 6 5 12 
Other services 10 13 9 6 2 7 4 2 2 12 11 10 13 
Size Class               
5-49 14 17 14 11 4 7 9 3 5 7 9 7 11 
50-249 14 18 11 8 4 6 8 5 5 6 5 5 9 
250-999 18 21 6 6 5 7 12 5 6 9 6 6 9 
1,000+ 27 21 11 7 7 7 9 4 7 12 6 5 11 
Region              
Western G. 15 18 13 10 4 7 9 4 5 7 9 6 11 
Eastern G. 12 12 13 9 3 5 5 2 3 4 8 8 7 
Total 14 17 13 10 4 7 9 4 5 7 9 7 11 
Share in firms with product or process innovation activity (%). 
A: Too high economic risk H: Lack of technological information 
B: Too high cost I: Lack of market information 
C: Lack of internal funding sources J: Lack of demand for innovations 
D: Lack of suitable external funding sources K: Legislation 
E: Internal resistance against innovation projects L: Bureaucratic procedures 
F: Organisational problems within the enterprise M: Market dominance by other enterprises 
G: Lack of qualified personnel  
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Table 55.  Obstacles for innovation 2004-2006 resulting in resigning to start pro-
jects, non-innovative enterprises 

Obstacles 
A B C D E F G H I J K L M 

Sector              
10-12 13 13 5 4 2 2 3 4 2 2 2 2 2 
13-15 1 4 4 3 0 0 8 0 0 1 1 0 4 
16-17 9 5 3 3 0 2 1 2 2 7 2 2 6 
20-21 6 6 7 3 1 3 1 1 1 1 2 1 2 
22 6 1 1 0 0 2 0 0 0 0 2 0 2 
23 1 1 1 0 0 0 2 0 0 0 0 1 2 
24-25 9 10 6 5 4 2 5 4 4 0 1 1 2 
26-27 15 22 15 11 0 3 0 8 0 7 8 8 21 
28 4 4 1 5 0 2 3 0 0 1 5 0 2 
29-30 5 5 2 2 4 3 1 1 1 2 2 1 2 
31-33 9 7 1 0 0 0 1 0 0 5 3 0 3 
5-9, 19, 35 4 2 2 1 1 0 4 0 0 0 2 2 3 
36-39 6 2 1 1 1 1 1 0 0 1 2 1 2 
46 11 9 13 5 5 2 0 2 4 5 4 4 9 
49-53, 79 7 7 2 1 1 1 1 1 0 1 1 0 1 
18, 58-60 6 6 7 4 2 3 2 2 2 2 2 2 3 
61-63 5 4 4 3 1 1 2 1 3 3 2 2 2 
64-66 3 3 0 0 0 0 1 0 0 3 3 0 3 
71-72 4 5 1 0 0 1 1 0 0 2 2 1 1 
69, 70.2, 73 6 1 1 2 5 5 5 0 0 16 7 1 0 
74, 78, 80-82 4 4 4 4 1 1 3 0 0 3 0 0 0 
R&D-int. mf. 8 10 5 6 1 2 2 3 0 3 5 3 6 
Other mf. 8 8 4 3 2 2 3 3 2 2 2 1 3 
Knowl.-int. s. 5 2 1 2 3 3 3 0 0 10 5 1 1 
Other services 8 7 6 3 2 1 1 1 1 3 2 2 4 
Size Class               
5-49 8 6 5 3 2 2 2 1 1 5 3 1 3 
50-249 3 3 2 2 2 3 2 1 1 2 1 1 1 
250-999 4 3 1 1 2 2 2 2 0 2 1 0 1 
1,000+ 2 2 2 1 1 1 1 1 1 1 1 1 2 
Region              
Western G. 7 6 4 3 3 2 2 1 1 4 2 1 3 
Eastern G. 8 7 6 5 1 2 3 1 1 4 5 2 3 
Total 7 6 4 3 2 2 2 1 1 4 3 1 3 
Share in firms without product or process innovation activity (%). 
A: Too high economic risk H: Lack of technological information 
B: Too high cost I: Lack of market information 
C: Lack of internal funding sources J: Lack of demand for innovations 
D: Lack of suitable external funding sources K: Legislation 
E: Internal resistance against innovation projects L: Bureaucratic procedures 
F: Organisational problems within the enterprise M: Market dominance by other enterprises 
G: Lack of qualified personnel  
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16.8 Internationalisiation of Innovation Activities 

Table 56.  Foreign business activities of innovative enterprises 2008-2010  
 Foreign business activities 

None Foreign loca-
tions only 

Export only Foreign loca-
tions & export 

Sector     
10-12 63 5 20 12 
13-15 4 0 77 19 
16-17 48 2 38 12 
20-21 7 0 58 35 
22 12 0 67 21 
23 35 5 42 17 
24-25 25 2 59 15 
26-27 9 2 65 23 
28 25 4 49 22 
29-30 17 0 57 25 
31-33 22 1 65 11 
5-9, 19, 35 79 4 12 4 
36-39 73 5 17 5 
46 24 13 51 12 
49-53, 79 54 8 23 15 
18, 58-60 48 1 40 11 
61-63 35 3 48 14 
64-66 82 4 12 2 
71-72 56 5 27 12 
69, 70.2, 73 77 10 10 3 
74, 78, 80-82 78 8 10 4 
R&D-int. mf. 13 1 60 26 
Other mf. 39 3 45 13 
Knowl.-int. s. 60 6 25 9 
Other services 46 10 33 11 
Size Class      
5-49 47 6 37 9 
50-249 27 3 47 23 
250-999 24 4 28 45 
1,000+ 23 10 10 56 
Region     
Western G. 42 5 39 13 
Eastern G. 53 8 31 8 
Total 44 6 38 13 

Share in innovative enterprises (%). 
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Table 57.  Foreign innovation activities, 2008-2010  
Foreign innovation activities 

Foreign locations 
with innovation ac-

tivities 

Foreign locations with-
out innovation activities 

No foreign  
locations 

Sector    
10-12 8 83 9 
13-15 13 80 7 
16-17 7 84 9 
20-21 20 65 15 
22 11 78 11 
23 16 72 12 
24-25 9 83 8 
26-27 11 74 15 
28 10 73 17 
29-30 18 67 16 
31-33 8 87 5 
5-9, 19, 35 6 90 4 
36-39 2 88 10 
46 14 75 12 
49-53, 79 14 74 12 
18, 58-60 7 85 8 
61-63 11 82 7 
64-66 3 93 4 
71-72 14 82 4 
69, 70.2, 73 5 87 8 
74, 78, 80-82 6 87 7 
R&D-int. mf. 13 71 16 
Other mf. 8 83 9 
Knowl.-int. s. 9 85 6 
Other services 12 77 11 
Size Class     
5-49 9 83 7 
50-249 11 72 17 
250-999 22 51 27 
1,000+ 49 35 16 
Region    
Western G. 10 81 9 
Eastern G. 7 83 10 
Total 10 80 10 

Share in innovative enterprises (%). 
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Table 58.  Type of foreign innovation activities, 2008-2010  
Type of foreign innovation activity 

share in innovative firms (%) share in firms with foreign innova-
tion activities (%) 

A B C D A B C D 
Sector    
10-12 3 3 4 5 38 40 53 62 
13-15 5 8 6 4 40 58 45 28 
16-17 5 5 5 4 74 66 62 53 
20-21 12 7 9 7 62 33 47 33 
22 7 7 9 5 64 68 86 45 
23 7 9 9 8 46 53 55 49 
24-25 3 3 3 4 39 34 39 45 
26-27 7 7 5 4 65 59 44 33 
28 4 4 7 2 37 43 68 16 
29-30 12 11 9 8 65 61 48 45 
31-33 2 4 5 4 29 45 63 47 
5-9, 19, 35 2 2 3 2 40 30 46 29 
36-39 1 1 1 1 37 41 46 38 
46 4 4 6 5 26 26 44 33 
49-53, 79 5 3 8 6 38 19 56 42 
18, 58-60 0 3 6 3 6 41 88 38 
61-63 4 6 5 4 32 55 46 37 
64-66 1 1 1 1 15 31 28 24 
71-72 6 7 7 7 45 48 51 47 
69, 70.2, 73 2 2 1 1 31 34 28 22 
74, 78, 80-82 0 0 2 1 0 0 41 18 
R&D-int. mf. 7 6 7 4 55 50 58 28 
Other mf. 3 4 4 4 40 44 53 47 
Knowl.-int. s. 3 4 4 3 35 46 46 37 
Other services 3 2 6 4 27 20 48 35 
Size Class          
5-49 3 3 4 3 32 32 46 34 
50-249 5 5 7 5 48 50 61 45 
250-999 12 12 15 11 54 54 69 48 
1,000+ 28 26 27 24 57 53 55 48 
Region         
Western G. 4 4 5 4 36 37 50 37 
Eastern G. 3 2 3 3 36 36 49 38 
Total 4 4 5 4 37 37 50 37 
A: R&D  
B: Design/preparation of innovations 
C: Production of new products 
D: Implementation of new processes 
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Table 59.  Motives of foreign innovation activities 2008-2010  
Motives of foreign innovation activities 

A B C D E F G 
Sector   
10-12 39 62 79 72 72 81 51 
13-15 37 77 97 89 83 72 45 
16-17 65 87 87 87 78 87 78 
20-21 71 78 89 89 83 88 85 
22 43 79 90 66 90 90 71 
23 61 74 89 88 92 84 87 
24-25 60 44 96 92 90 37 36 
26-27 66 84 93 92 91 78 65 
28 79 90 83 82 78 76 84 
29-30 85 84 77 87 69 61 87 
31-33 61 67 88 72 84 57 79 
5-9, 19, 35 57 80 90 86 72 80 77 
36-39 80 92 95 94 82 82 81 
46 41 46 92 90 84 63 52 
49-53, 79 35 74 90 79 69 56 75 
18, 58-60 42 67 94 80 89 59 59 
61-63 39 39 95 98 75 69 89 
64-66 69 90 95 95 91 85 83 
71-72 73 81 89 77 78 97 87 
69, 70.2, 73 24 26 54 93 45 43 80 
74, 78, 80-82 37 39 73 73 62 41 81 
R&D-int. mf. 76 86 86 87 82 77 78 
Other mf. 54 64 89 81 84 66 60 
Knowl.-int. s. 50 56 84 88 72 74 84 
Other services 39 55 89 84 76 58 64 
Size Class                
5-49 49 59 90 87 79 65 69 
50-249 54 69 79 78 74 69 71 
250-999 58 73 81 77 74 71 75 
1,000+ 67 76 85 88 78 74 74 
Region        
Western G. 50 61 88 86 79 66 71 
Eastern G. 54 70 90 79 71 67 59 
Total 51 62 88 85 78 67 70 
Share in firms with foreign innovation activities (%). 
A Reduction of development costs 
B: Reduction of production costs 
C: Acquiring new customers 
D: Adaptation of products and processes to customer needs 
E: Contact to innovation leading customers/markets 
F: Access to new knowledge/technologies 
G: Recruitment of highly skilled personnel 
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Table 60.  Highly important motives of foreign innovation activities 2008-2010  
Highly important motives of foreign innovation activities  

A B C D E F G 
Sector        
10-12 1 28 40 35 34 25 1 
13-15 2 40 79 33 45 38 7 
16-17 13 64 72 46 18 20 8 
20-21 4 26 47 51 49 12 32 
22 6 22 74 43 50 35 1 
23 30 46 83 60 47 11 10 
24-25 10 33 86 84 66 11 12 
26-27 4 64 69 57 40 25 24 
28 8 36 51 42 29 15 17 
29-30 44 46 40 32 29 23 11 
31-33 5 42 45 44 26 7 24 
5-9, 19, 35 13 42 55 36 30 23 35 
36-39 3 85 82 69 74 6 7 
46 18 26 53 21 43 0 25 
49-53, 79 6 40 68 55 31 4 30 
18, 58-60 7 30 66 60 53 15 31 
61-63 28 21 76 81 43 38 34 
64-66 8 32 71 77 45 33 48 
71-72 36 56 25 39 26 53 70 
69, 70.2, 73 8 15 37 19 29 12 15 
74, 78, 80-82 3 15 45 22 12 9 30 
R&D-int. mf. 10 45 53 46 34 18 21 
Other mf. 9 36 67 56 46 18 11 
Knowl.-int. s. 25 34 48 52 35 37 45 
Other services 12 30 58 34 35 3 27 
Size Class                
5-49 15 33 58 45 38 17 26 
50-249 13 37 57 44 36 18 27 
250-999 12 43 51 49 33 16 27 
1,000+ 16 39 60 52 43 27 25 
Region        
Western G. 14 33 58 46 38 16 26 
Eastern G. 13 47 56 40 32 21 28 
Total 14 35 57 46 38 17 26 
Share in firms with foreign innovation activities (%). 
A Reduction of development costs 
B: Reduction of production costs 
C: Acquiring new customers 
D: Adaptation of products and processes to customer needs 
E: Contact to innovation leading customers/markets 
F: Access to new knowledge/technologies 
G: Recruitment of highly skilled personnel 
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Table 61.  Achievement of goals of foreign innovation activities 2008-2010  
Achievement of goals of foreign innovation activities 

A B C D E F G 
Sector        
10-12 51 80 87 81 76 69 75 
13-15 73 91 92 61 88 87 84 
16-17 64 95 76 96 56 61 67 
20-21 90 92 92 99 91 85 78 
22 51 100 87 83 69 71 73 
23 52 96 95 100 100 93 100 
24-25 19 71 79 91 57 57 72 
26-27 69 81 84 91 73 79 90 
28 87 81 90 87 84 80 77 
29-30 77 84 92 78 81 100 75 
31-33 60 77 90 90 80 53 68 
5-9, 19, 35 50 81 89 92 85 66 64 
36-39 20 35 96 97 95 26 26 
46 41 59 90 85 90 82 78 
49-53, 79 67 76 73 69 77 66 76 
18, 58-60 55 64 87 91 83 74 75 
61-63 92 94 88 99 92 81 99 
64-66 69 81 85 87 84 55 66 
71-72 70 75 71 74 74 52 75 
69, 70.2, 73 49 78 89 92 87 82 89 
74, 78, 80-82 71 80 94 73 92 87 45 
R&D-int. mf. 82 85 89 89 81 83 82 
Other mf. 45 81 85 87 73 68 73 
Knowl.-int. s. 74 79 81 89 83 66 86 
Other services 53 69 84 78 86 76 73 
Size Class                
5-49 58 76 85 84 83 72 78 
50-249 73 85 84 87 74 75 83 
250-999 66 76 83 91 77 69 73 
1,000+ 76 80 81 85 77 83 78 
Region        
Western G. 62 78 85 85 81 72 79 
Eastern G. 59 79 81 84 82 77 74 
Total 62 78 85 85 81 73 78 
Share in firms with foreign innovation activities (%). 
A Reduction of development costs 
B: Reduction of production costs 
C: Acquiring new customers 
D: Adaptation of products and processes to customer needs 
E: Contact to innovation leading customers/markets 
F: Access to new knowledge/technologies 
G: Recruitment of highly skilled personnel 
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Table 62.  Completely achieved goals of foreign innovation activities 2008-2010  
Completely achieved goals of foreign innovation activities 

A B C D E F G 
Sector        
10-12 10 9 11 25 8 8 17 
13-15 9 8 6 13 6 7 17 
16-17 21 20 29 34 14 6 5 
20-21 26 29 25 26 25 18 17 
22 9 31 14 23 3 0 19 
23 2 15 13 26 6 5 0 
24-25 1 16 9 34 10 0 3 
26-27 5 2 12 40 11 14 22 
28 5 2 17 9 4 10 8 
29-30 22 7 15 13 10 33 7 
31-33 0 11 19 10 12 13 0 
5-9, 19, 35 6 8 10 19 16 21 21 
36-39 3 2 16 14 11 11 12 
46 2 7 11 25 4 7 19 
49-53, 79 3 10 9 18 18 7 7 
18, 58-60 10 13 22 48 26 7 9 
61-63 42 10 6 29 25 8 31 
64-66 15 11 10 13 12 11 10 
71-72 7 27 11 26 7 10 15 
69, 70.2, 73 4 10 10 14 10 8 18 
74, 78, 80-82 4 7 5 8 7 6 18 
R&D-int. mf. 11 7 17 23 11 15 13 
Other mf. 5 14 13 25 9 6 8 
Knowl.-int. s. 16 19 10 26 15 9 20 
Other services 3 8 9 21 9 7 14 
Size Class           
5-49 7 11 10 25 10 8 14 
50-249 9 12 18 17 6 9 13 
250-999 14 12 14 21 19 15 16 
1,000+ 20 17 18 26 21 19 13 
Region        
Western G. 8 12 11 24 10 8 14 
Eastern G. 8 14 14 20 9 14 16 
Total 8 12 12 24 10 9 14 
Share in firms with foreign innovation activities (%). 
A Reduction of development costs 
B: Reduction of production costs 
C: Acquiring new customers 
D: Adaptation of products and processes to customer needs 
E: Contact to innovation leading customers/markets 
F: Access to new knowledge/technologies 
G: Recruitment of highly skilled personnel 
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Table 63.  Mechanisms used for knowledge transfer between foreign and domestic 
locations 2008-2010  

Mechanisms of knowledge transfer
A B C D E F G H

Sector    
10-12 61 26 32 0 51 22 31 15 
13-15 55 84 40 8 38 25 43 15 
16-17 86 100 83 28 42 20 75 28 
20-21 83 81 62 29 52 16 45 21 
22 88 80 54 19 48 24 49 7 
23 62 57 74 27 49 25 52 12 
24-25 97 26 41 4 19 4 12 3 
26-27 94 87 84 22 61 15 42 11 
28 88 88 52 15 46 13 32 9 
29-30 96 79 76 12 60 35 53 19 
31-33 86 65 68 27 41 28 40 21 
5-9, 19, 35 82 72 71 16 43 16 32 9 
36-39 86 72 66 11 50 10 36 4 
46 87 71 43 0 54 0 26 0 
49-53, 79 79 90 77 11 50 5 18 4 
18, 58-60 63 81 75 6 33 23 31 20 
61-63 73 76 99 34 30 15 22 7 
64-66 88 91 45 13 45 33 81 19 
71-72 61 56 86 16 63 35 61 25 
69, 70.2, 73 63 70 56 6 36 18 22 4 
74, 78, 80-82 73 77 51 6 35 21 29 18 
R&D-int. mf. 91 88 68 17 52 17 41 13 
Other mf. 80 51 51 14 40 18 34 13 
Knowl.-int. s. 66 68 82 19 44 23 39 14 
Other services 82 79 56 5 51 4 24 4 
Size Class        
5-49 78 66 61 10 43 11 26 7 
50-249 81 79 64 16 49 18 44 12 
250-999 86 86 73 17 65 30 58 25 
1,000+ 86 84 83 28 74 47 64 31 
Region         
Western G. 80 69 63 12 45 13 31 9 
Eastern G. 72 72 56 12 43 15 32 9 
Total 79 70 63 12 46 14 33 10 
Share in firms with foreign innovation activities (%). 
A: Personal meetings 
B: Regular reporting 
C: Telephone/video conferences 
D: Licensing of foreign subsidiaries' patents 
E: Short-term delegation of German employees to foreign subsidiaries 
F: Long-term delegation of German employees to foreign subsidiaries 
G: Short-term delegation of foreign employees to German locations 
H: Long-term delegation of foreign employees to German locations 
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16.9 Protection Mechanisms for Intellectual Property  

Table 64.  Mechanisms used to protect intellectual property 2008-2010, all enter-
prises 

IP protection mechanisms
A B C D E F G H

Sector   
10-12 16 13 14 22 13 25 17 22 
13-15 23 22 15 30 16 43 24 35 
16-17 13 9 8 11 11 36 20 39 
20-21 46 31 22 54 29 79 47 57 
22 31 29 20 30 20 50 27 40 
23 29 21 19 22 21 42 26 43 
24-25 26 24 19 23 20 39 29 37 
26-27 43 35 27 33 30 67 40 55 
28 39 27 16 25 18 57 30 42 
29-30 40 37 23 31 20 59 35 59 
31-33 19 23 23 24 18 28 23 36 
5-9, 19, 35 12 10 8 19 10 24 10 17 
36-39 16 15 14 17 14 24 16 21 
46 22 20 18 28 19 35 24 32 
49-53, 79 6 5 5 6 5 14 7 11 
18, 58-60 17 17 16 21 26 33 20 35 
61-63 26 23 18 36 32 56 33 46 
64-66 9 8 7 14 11 31 22 28 
71-72 27 20 16 22 22 42 29 41 
69, 70.2, 73 12 12 13 18 15 42 25 26 
74, 78, 80-82 12 11 11 13 14 31 22 22 
R&D-int. mf. 45 34 22 34 24 67 37 53 
Other mf. 20 19 16 21 16 33 22 32 
Knowl.-int. s. 18 16 14 22 21 44 26 34 
Other services 14 13 12 17 13 27 18 23 
Size Class    
5-49 17 16 14 19 16 34 22 29 
50-249 29 23 18 27 20 47 29 41 
250-999 48 35 28 45 28 60 32 52 
1,000+ 53 41 28 53 34 64 38 58 
Region   
Western G. 20 18 15 22 18 37 23 31 
Eastern G. 17 15 13 17 14 34 23 30 
Total 19 17 15 21 17 37 23 31 
Share in all enterprises (%). 
A: Patent application E: Copyright enforcement 
B: Utility model application F: Secrecy 
C: Registration of a design  G: Complex design 
D: Registration of a trademark H: Lead-time advantage 
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Table 65.  Mechanisms used to protect intellectual property 2008-2010, innovators 
IP protection mechanisms

A B C D E F G H
Sector    
10-12 24 23 25 37 22 44 29 39 
13-15 36 32 19 38 23 65 35 54 
16-17 18 13 9 14 10 48 27 59 
20-21 48 35 25 59 32 86 54 63 
22 39 36 25 39 24 61 34 51 
23 43 31 26 32 32 59 38 59 
24-25 48 45 34 42 38 61 45 58 
26-27 49 40 30 37 34 73 44 65 
28 49 30 17 28 19 68 34 54 
29-30 47 44 26 36 22 70 36 68 
31-33 30 37 34 38 28 44 34 54 
5-9, 19, 35 24 19 14 38 16 35 16 28 
36-39 26 26 24 30 25 45 27 44 
46 31 31 25 43 25 50 36 46 
49-53, 79 12 11 10 14 12 32 18 29 
18, 58-60 22 20 20 27 30 37 33 45 
61-63 31 28 22 44 39 62 38 53 
64-66 11 10 11 22 12 38 25 36 
71-72 41 29 23 32 27 56 42 61 
69, 70.2, 73 20 21 21 30 28 52 42 45 
74, 78, 80-82 11 15 14 13 12 47 31 32 
R&D-int. mf. 51 37 24 37 26 74 40 61 
Other mf. 34 32 27 35 27 51 35 51 
Knowl.-int. s. 27 24 20 33 30 53 38 50 
Other services 20 21 18 27 18 44 30 37 
Size Class     
5-49 28 26 21 31 25 51 35 47 
50-249 39 32 23 36 26 61 38 54 
250-999 56 40 32 52 30 67 35 59 
1,000+ 58 44 30 57 36 68 41 62 
Region    
Western G. 32 28 23 34 26 53 35 48 
Eastern G. 28 25 19 28 22 55 36 50 
Total 31 28 22 33 26 54 36 49 
Share in firms with product or process innovations (%). 
A: Patent application E: Copyright enforcement 
B: Utility model application F: Secrecy 
C: Registration of a design  G: Complex design 
D: Registration of a trademark H: Lead-time advantage 
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Table 66.  Highly important mechanisms used to protect intellectual property 2008-
2010, innovators 

IP protection mechanisms
A B C D E F G H

Sector   
10-12 8 7 8 14 7 25 3 14 
13-15 18 16 6 20 9 40 11 37 
16-17 10 6 2 8 3 14 13 48 
20-21 23 11 1 35 7 63 21 42 
22 12 12 5 7 3 43 13 37 
23 19 15 8 15 15 38 17 49 
24-25 13 13 5 14 9 32 11 35 
26-27 22 8 5 13 11 48 22 43 
28 24 11 2 7 5 44 12 35 
29-30 25 24 7 20 6 45 15 46 
31-33 16 18 10 16 6 25 18 35 
5-9, 19, 35 7 2 0 12 2 20 7 20 
36-39 1 1 0 5 0 24 10 29 
46 4 7 1 16 1 24 12 31 
49-53, 79 1 0 0 3 2 15 3 15 
18, 58-60 2 0 0 7 15 20 13 20 
61-63 6 3 1 15 14 41 12 41 
64-66 1 0 0 9 1 15 6 15 
71-72 15 2 0 13 9 38 19 39 
69, 70.2, 73 1 0 0 5 6 31 20 26 
74, 78, 80-82 2 2 1 3 2 28 12 14 
R&D-int. mf. 26 12 4 14 7 50 17 40 
Other mf. 11 10 5 12 6 28 11 30 
Knowl.-int. s. 6 2 0 11 10 34 16 32 
Other services 2 4 1 9 1 22 9 22 
Size Class    
5-49 7 6 2 10 6 29 13 29 
50-249 14 9 3 13 6 38 12 35 
250-999 32 15 7 25 9 47 12 40 
1,000+ 35 14 7 31 11 47 17 45 
Region   
Western G. 10 7 3 12 6 31 13 30 
Eastern G. 9 6 2 9 6 33 13 32 
Total 10 6 3 11 6 32 13 30 
Share in firms with product or process innovations that rated the respective mechanism to be highly 
important for protecting their IP (%). 
A: Patent application E: Copyright enforcement 
B: Utility model application F: Secrecy 
C: Registration of a design  G: Complex design 
D: Registration of a trademark H: Lead-time advantage 
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Table 67.  Medium important mechanisms used to protect intellectual property 
2008-2010, innovators 

IP protection mechanisms
A B C D E F G H

Sector    
10-12 3 6 6 9 4 14 16 19 
13-15 3 6 3 14 4 15 14 9 
16-17 5 5 4 2 1 28 5 8 
20-21 5 7 4 17 7 17 15 15 
22 14 12 6 20 10 12 13 11 
23 18 14 8 13 9 20 20 10 
24-25 7 8 2 4 1 16 13 7 
26-27 16 16 8 12 9 22 13 18 
28 18 8 2 11 3 19 11 14 
29-30 12 9 4 7 7 23 12 19 
31-33 4 9 8 7 5 10 6 11 
5-9, 19, 35 9 9 4 11 6 6 3 5 
36-39 6 5 5 5 5 10 3 5 
46 1 3 0 14 0 2 5 3 
49-53, 79 3 2 0 5 1 9 8 4 
18, 58-60 1 3 1 4 2 7 10 13 
61-63 7 5 2 13 6 16 15 9 
64-66 1 0 0 4 1 17 11 14 
71-72 11 9 2 7 8 14 12 17 
69, 70.2, 73 1 2 2 8 4 16 12 14 
74, 78, 80-82 0 2 3 3 1 14 8 10 
R&D-int. mf. 16 11 5 13 6 20 13 17 
Other mf. 6 8 4 8 4 15 12 11 
Knowl.-int. s. 5 4 2 8 5 15 12 13 
Other services 1 2 1 8 0 7 6 5 
Size Class     
5-49 5 5 2 8 3 13 10 10 
50-249 11 8 4 11 5 17 14 14 
250-999 15 11 9 18 6 15 11 13 
1,000+ 12 16 9 15 8 17 12 13 
Region    
Western G. 6 6 3 9 4 13 10 11 
Eastern G. 7 6 2 8 4 17 15 12 
Total 6 6 3 9 4 14 11 11 
Share in firms with product or process innovations that rated the respective mechanism to be medium 
important for protecting their IP (%). 
A: Patent application E: Copyright enforcement 
B: Utility model application F: Secrecy 
C: Registration of a design  G: Complex design 
D: Registration of a trademark H: Lead-time advantage 
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16.10 Marketing and Organisational Innovations  

Table 68.  Marketing, organisational and technological innovations 2004-2010  
Marketing  
innovators

Organisational
innovators

Marketing 
and/or organisa-
tional innovators

Marketing/ -
organisational

and/or -
product/process

innovators
04-06 06-08 08-10 04-06 06-08 08-10 04-06 06-08 08-10 04-06 06-08 08-10

Sector     
10-12 55 53 44 43 33 30 68 63 50 75 74 65 
13-15 44 67 60 53 39 38 66 73 66 80 82 79 
16-17 44 41 47 39 36 45 57 53 55 65 69 70 
20-21 56 60 55 64 60 60 79 76 74 91 94 90 
22 47 41 49 56 41 45 64 58 61 79 78 76 
23 43 56 47 40 35 35 58 63 58 72 75 67 
24-25 27 39 39 44 34 41 53 55 60 59 68 72 
26-27 59 61 54 63 51 57 79 76 73 93 86 89 
28 54 46 41 48 42 45 71 63 58 84 81 74 
29-30 57 46 49 68 49 58 79 67 71 88 81 85 
31-33 54 44 44 57 40 38 79 60 59 84 75 73 
5-9, 19, 35 33 38 38 41 31 42 49 51 55 61 63 66 
36-39 25 27 24 44 29 30 54 43 37 62 58 46 
46 46 42 43 43 35 37 60 57 55 67 64 61 
49-53, 79 20 29 27 25 32 29 33 40 40 46 53 48 
18, 58-60 51 56 66 45 43 44 68 66 73 75 76 82 
61-63 60 65 52 61 58 50 74 74 66 87 89 85 
64-66 51 52 57 60 52 53 67 71 74 71 83 78 
71-72 43 40 36 59 49 42 65 63 55 78 75 70 
69, 70.2, 73 26 42 40 36 43 37 44 61 53 56 65 61 
74, 78, 80-82 42 44 45 50 35 46 65 56 58 72 66 66 
R&D-int. mf. 56 55 50 58 50 54 75 72 69 89 88 84 
Other mf. 43 44 43 46 35 37 63 58 56 71 71 69 
Knowl.-int. s. 39 47 45 48 48 43 57 65 59 68 74 71 
Other services 36 38 38 39 34 37 52 51 51 61 61 58 
Size Class      
5-49 39 42 40 42 36 37 56 56 53 66 68 64 
50-249 49 51 52 58 53 57 72 69 70 82 78 80 
250-999 62 61 61 73 64 68 84 81 79 90 89 89 
1,000+ 69 70 68 81 76 76 87 86 87 97 97 97 
Region     
Western G. 41 43 43 44 39 40 58 58 56 68 69 67 
Eastern G. 42 46 42 50 39 40 65 58 56 72 70 66 
Total 41 44 42 45 39 40 59 58 56 69 70 67 
Share in all enterprises (%). 
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Table 69.  Marketing innovations 2004-2010  
Significant

changes to the 
aesthetic design 

or packaging

New media or 
techniques for 

product promo-
tion

New methods for 
product place-
ment or sales 

channels

New methods of 
pricing 

04-06 06-08 08-10 04-06 06-08 08-10 04-06 06-08 08-10 04-06 06-08 08-10
Sector     
10-12 24 33 25 38 19 29 13 16 12 16 14 17 
13-15 32 40 28 20 24 32 19 27 29 13 16 23 
16-17 11 10 25 24 15 30 22 17 19 22 19 16 
20-21 31 34 30 29 29 23 25 23 30 20 25 19 
22 14 14 21 29 18 26 22 20 20 18 16 18 
23 18 18 21 29 26 27 22 25 19 24 18 20 
24-25 6 13 12 13 22 16 12 20 18 8 15 14 
26-27 27 34 29 26 24 23 33 31 28 23 20 21 
28 28 19 16 25 17 26 23 25 24 20 15 11 
29-30 31 22 33 27 21 22 21 15 24 10 11 12 
31-33 35 27 27 34 20 26 26 23 19 16 17 12 
5-9, 19, 35 9 7 12 20 16 23 16 10 18 19 23 22 
36-39 7 7 9 14 11 12 10 8 10 12 14 14 
46 16 22 18 24 18 22 20 14 26 14 16 18 
49-53, 79 3 9 12 12 13 15 6 14 12 12 13 12 
18, 58-60 22 23 32 28 34 33 25 29 39 18 26 30 
61-63 32 31 26 31 38 21 36 37 29 27 26 27 
64-66 15 27 25 29 26 27 31 32 32 18 16 17 
71-72 14 17 18 22 20 18 15 21 19 18 15 16 
69, 70.2, 73 6 14 15 16 21 26 11 25 22 10 11 9 
74, 78, 80-82 8 9 18 26 16 31 13 15 25 22 27 13 
R&D-int. mf. 31 28 26 24 22 26 27 27 27 18 18 16 
Other mf. 17 19 19 26 19 24 17 19 18 15 16 16 
Knowl.-int. s. 14 20 20 22 26 24 19 28 25 16 16 16 
Other services 10 14 16 20 16 22 14 14 21 15 18 15 
Size Class      
5-49 13 17 18 22 19 22 16 19 20 15 16 15 
50-249 23 25 25 27 24 29 24 24 30 19 20 19 
250-999 31 31 34 32 27 36 33 28 34 23 22 26 
1,000+ 43 33 39 45 36 44 44 31 42 38 26 29 
Region     
Western G. 15 19 19 22 21 23 18 20 22 15 17 15 
Eastern G. 13 16 16 25 17 24 15 20 20 17 17 17 
Total 15 18 19 23 20 23 17 20 22 16 17 15 
Share in all enterprises (%). 
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Table 70.  Organisational innovations 2004-2010  
New business practic-
es for organising pro-

cedures 

New methods of or-
ganising work re-

sponsibilities and de-
cision making

New methods of or-
ganising external re-

lations with other 
firms or institutions 

04-06 06-08 08-10 04-06 06-08 08-10 04-06 06-08 08-10
Sector    
10-12 28 21 17 22 20 17 13 8 9 
13-15 28 23 25 36 24 23 19 12 17 
16-17 28 23 28 24 26 24 14 17 18 
20-21 45 41 35 40 31 43 35 22 33 
22 36 29 29 43 20 26 18 13 19 
23 25 15 16 26 20 24 27 17 22 
24-25 27 24 24 32 22 29 13 10 11 
26-27 41 35 41 47 29 37 28 20 22 
28 36 27 29 31 23 29 16 16 23 
29-30 49 37 38 44 28 37 28 12 21 
31-33 42 22 24 33 16 21 24 17 14 
5-9, 19, 35 24 16 21 33 19 29 21 13 20 
36-39 25 15 15 29 17 23 23 10 9 
46 19 21 23 28 16 23 14 12 21 
49-53, 79 15 18 19 17 20 17 13 13 12 
18, 58-60 23 24 24 35 25 30 22 15 17 
61-63 40 39 32 35 35 29 35 26 24 
64-66 44 35 34 46 29 39 31 18 23 
71-72 33 29 28 33 27 23 29 25 18 
69, 70.2, 73 21 32 29 26 19 23 20 12 17 
74, 78, 80-82 23 20 26 39 22 37 12 4 13 
R&D-int. mf. 40 34 36 38 28 35 25 18 25 
Other mf. 30 22 22 30 21 24 16 12 13 
Knowl.-int. s. 29 33 30 31 25 26 26 18 19 
Other services 19 20 22 27 19 24 13 10 16 
Size Class     
5-49 24 23 22 27 20 23 17 12 15 
50-249 39 38 42 44 31 37 25 18 25 
250-999 54 44 50 57 41 51 41 25 31 
1,000+ 69 50 61 66 45 57 53 33 40 
Region    
Western G. 26 26 26 29 22 26 18 14 17 
Eastern G. 28 23 24 33 22 25 21 13 16 
Total 27 25 25 30 22 26 18 13 17 
Share in all enterprises (%). 
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Table 71.  Marketing and technological innovations 2004-2010  
Product or process innovators that have introduced ... 

significant 
changes to the 

aesthetic design 
or packaging

new media or 
techniques for 

product promo-
tion

new methods for 
product place-
ment or sales 

channels

new methods of 
pricing 

04-06 06-08 08-10 04-06 06-08 08-10 04-06 06-08 08-10 04-06 06-08 08-10
Sector     
10-12 35 43 31 52 26 35 19 22 22 16 16 19 
13-15 34 56 34 26 28 34 25 27 31 19 15 32 
16-17 22 16 46 22 18 40 26 21 21 32 27 15 
20-21 37 37 34 34 32 27 32 26 35 25 28 19 
22 20 18 33 33 24 34 25 26 20 21 22 23 
23 21 26 38 38 33 41 31 35 26 44 24 20 
24-25 13 22 19 22 30 18 22 29 24 14 20 17 
26-27 31 42 34 30 28 24 36 36 32 25 23 24 
28 36 25 22 26 24 33 27 31 30 23 16 14 
29-30 38 28 40 32 27 24 24 18 29 10 13 10 
31-33 38 41 37 31 33 30 36 32 28 16 23 17 
5-9, 19, 35 16 10 20 34 22 37 24 16 25 29 35 37 
36-39 20 8 26 29 17 25 22 16 25 18 25 32 
46 30 46 31 42 33 43 34 27 51 21 29 27 
49-53, 79 7 17 16 20 22 24 12 30 24 16 20 27 
18, 58-60 25 37 38 36 45 44 26 36 51 22 34 25 
61-63 38 39 29 35 44 24 41 43 34 32 29 31 
64-66 30 32 34 39 37 39 37 41 49 24 25 28 
71-72 23 26 28 26 26 28 24 30 30 22 23 21 
69, 70.2, 73 9 27 26 29 26 37 15 35 35 11 24 18 
74, 78, 80-82 17 21 29 44 22 42 18 21 37 22 19 19 
R&D-int. mf. 37 33 31 26 27 30 31 31 32 20 20 18 
Other mf. 25 29 29 35 27 30 24 26 26 21 21 19 
Knowl.-int. s. 24 31 29 31 34 31 27 38 36 21 26 24 
Other services 20 31 27 36 27 38 24 26 40 20 24 25 
Size Class      
5-49 23 29 27 32 29 31 24 30 32 19 22 21 
50-249 31 36 33 34 29 36 30 30 38 24 26 24 
250-999 36 36 39 35 30 40 37 30 39 26 23 30 
1,000+ 45 35 41 48 37 46 46 32 43 41 26 31 
Region     
Western G. 26 32 29 32 30 32 26 31 34 20 23 22 
Eastern G. 23 26 27 39 22 32 24 29 30 20 22 21 
Total 25 31 29 33 29 32 26 30 33 20 23 22 
Share in all firms with product and/or process innovations (%). 
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Table 72.  Organisational and technological innovations 2004-2010  
Product or process innovators that have introduced ... 

New business practic-
es for organising pro-

cedures 

New methods of or-
ganising work re-

sponsibilities and de-
cision making

New methods of or-
ganising external re-

lations with other 
firms or institutions 

04-06 06-08 08-10 04-06 06-08 08-10 04-06 06-08 08-10
Sector    
10-12 40 31 27 23 35 24 17 15 19 
13-15 36 34 33 42 27 34 23 17 20 
16-17 52 37 45 40 36 28 22 25 17 
20-21 45 45 40 42 34 47 35 23 37 
22 44 39 38 54 26 35 24 18 24 
23 42 24 29 37 29 36 36 27 34 
24-25 50 35 37 56 32 39 27 16 18 
26-27 45 41 48 50 34 43 34 23 25 
28 41 34 41 35 29 38 18 20 31 
29-30 54 44 42 47 35 43 31 15 26 
31-33 63 24 31 43 23 29 41 24 16 
5-9, 19, 35 39 22 31 48 22 38 30 14 23 
36-39 39 24 28 44 23 43 46 16 22 
46 26 29 35 41 24 43 20 14 34 
49-53, 79 28 34 34 32 35 38 23 21 18 
18, 58-60 33 33 32 46 33 33 30 21 21 
61-63 51 46 36 38 39 32 39 31 26 
64-66 54 42 42 69 35 47 47 27 28 
71-72 45 38 38 40 36 27 37 36 22 
69, 70.2, 73 36 63 47 48 27 42 27 22 35 
74, 78, 80-82 41 38 42 46 34 45 23 8 18 
R&D-int. mf. 45 39 44 42 31 41 28 21 30 
Other mf. 45 31 34 41 31 32 26 18 19 
Knowl.-int. s. 43 49 40 45 33 36 35 28 28 
Other services 30 33 37 40 30 42 22 15 25 
Size Class     
5-49 38 35 33 38 29 34 26 19 23 
50-249 48 49 52 54 41 45 31 25 31 
250-999 62 50 57 65 47 56 47 30 35 
1,000+ 72 52 63 69 47 59 56 35 41 
Region    
Western G. 41 39 38 42 32 38 27 21 25 
Eastern G. 41 33 36 42 27 34 31 18 23 
Total 41 38 38 42 31 37 28 21 25 
Share in all firms with product and/or process innovations (%). 
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16.11 Environmental Innovations

Table 73.  Environmental process innovations 2006-2008 by type of environmental 
impact  

Process-related innovations with positive environmental impact 
A B C D E F G H I

Sector    
10-12 40 61 39 23 31 18 26 13 39 
13-15 37 38 23 16 18 11 16 19 33 
16-17 35 44 38 22 19 10 36 18 39 
20-21 50 54 41 30 43 23 25 45 51 
22 48 48 30 23 24 17 29 29 54 
23 46 48 43 33 38 31 40 24 51 
24-25 35 41 30 21 21 14 30 23 32 
26-27 50 52 34 25 23 16 26 44 50 
28 32 39 28 21 20 13 29 30 40 
29-30 49 58 45 31 32 26 40 43 52 
31-33 48 41 28 22 22 14 24 23 38 
5-9, 19, 35 21 38 39 29 30 21 22 20 30 
36-39 23 45 44 30 36 28 34 22 55 
46 27 30 26 16 13 12 15 22 35 
49-53, 79 20 38 50 32 23 14 37 14 28 
18, 58-60 40 35 28 19 23 14 22 26 37 
61-63 17 22 14 8 3 5 5 3 11 
64-66 33 28 15 5 8 7 6 5 26 
71-72 31 34 24 17 18 12 17 16 19 
69, 70.2, 73 16 11 5 5 4 2 3 1 6 
74, 78, 80-82 36 36 30 25 28 25 26 26 38 
R&D-int. mf. 45 49 34 26 26 17 30 39 47 
Other mf. 37 46 34 23 25 17 28 22 39 
Knowl.-int. s. 22 20 13 8 8 5 7 6 12 
Other services 27 34 35 23 20 16 25 20 33 
Size Class     
5-49 29 33 27 18 18 13 21 17 29 
50-249 39 46 36 27 26 18 28 26 40 
250-999 48 54 40 32 29 18 30 31 43 
1,000+ 58 64 59 46 42 31 44 42 55 
Region    
Western G. 31 35 29 20 19 14 22 19 31 
Eastern G. 31 36 27 18 18 13 24 16 30 
Total 31 35 29 20 19 14 22 19 31 
Share in all enterprises (%). 
A: reduced material use per unit of output F: reduced soil pollution 
B: reduced energy use per unit of output G: reduced noise pollution 
C: reduced CO2 footprint H: replaced materials with less polluting substances 
D: reduced air pollution  I: improved recycling of waste/water/materials 
E: reduced water pollution  
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Table 74.  Environmental process innovations 2006-2008 with high environmental 
impact  

Process-related innovations with high environmental impact 
A B C D E F G H I

Sector    
10-12 4.6 13.1 6.7 4.8 4.6 0.9 2.3 3.1 11.8 
13-15 4.0 7.2 3.8 1.4 2.8 1.0 1.0 0.8 4.6 
16-17 5.1 11.3 7.0 3.6 6.4 0.1 4.4 2.5 5.8 
20-21 7.7 8.3 6.2 3.0 12.1 5.0 0.6 9.3 8.9 
22 5.0 5.9 3.2 2.3 1.4 1.2 3.0 5.2 8.1 
23 2.9 7.1 7.7 8.6 0.4 0.4 3.8 4.5 6.5 
24-25 8.2 8.5 6.0 3.8 3.8 5.1 4.7 5.4 6.9 
26-27 4.6 10.2 5.4 3.4 3.1 0.8 1.7 9.7 7.0 
28 3.4 5.3 3.8 2.9 2.7 1.3 2.5 6.4 4.8 
29-30 6.3 8.6 7.2 4.4 4.7 4.4 6.3 9.8 12.6 
31-33 9.2 8.2 7.5 6.0 4.0 2.8 4.9 4.8 7.7 
5-9, 19, 35 5.6 10.7 12.5 9.1 7.1 4.7 5.1 4.2 8.8 
36-39 3.7 8.3 11.9 6.8 9.2 5.7 5.4 2.0 17.9 
46 0.4 3.1 0.6 1.3 0.6 3.2 2.5 3.2 6.8 
49-53, 79 2.5 11.2 16.4 7.3 2.6 4.8 12.9 1.1 3.1 
18, 58-60 2.4 1.5 1.5 0.6 0.7 1.2 1.8 2.3 3.8 
61-63 0.8 4.4 1.9 0.1 0.1 0.0 0.0 1.2 2.3 
64-66 1.8 4.8 1.4 0.0 3.0 2.9 0.0 0.0 6.0 
71-72 5.1 6.3 3.4 3.7 4.7 1.4 2.7 2.1 3.6 
69, 70.2, 73 0.8 0.1 0.5 0.5 0.3 0.3 0.2 0.0 0.3 
74, 78, 80-82 6.1 2.2 5.0 3.3 1.4 1.2 2.3 2.0 6.9 
R&D-int. mf. 4.2 7.6 5.3 3.4 4.5 2.1 2.8 8.6 6.9 
Other mf. 6.0 8.8 6.3 4.4 3.9 2.6 3.6 3.9 8.4 
Knowl.-int. s. 1.9 2.7 1.5 1.1 1.5 0.7 0.7 0.8 2.0 
Other services 2.5 5.6 7.1 3.8 1.4 3.3 6.0 2.2 5.6 
Size Class     
5-49 3.3 5.7 4.8 2.9 2.2 2.3 3.7 2.8 5.6 
50-249 4.9 7.9 7.7 4.8 3.8 2.0 3.1 3.4 5.6 
250-999 6.6 9.3 8.0 6.0 4.5 2.5 3.5 4.9 6.2 
1,000+ 10.7 15.1 16.7 10.9 5.9 2.4 5.8 5.9 9.4 
Region    
Western G. 3.6 6.3 5.3 3.4 2.3 2.4 3.8 2.9 5.7 
Eastern G. 3.4 4.7 4.8 2.6 3.6 1.7 2.4 3.1 5.3 
Total 3.6 6.1 5.2 3.3 2.5 2.3 3.6 2.9 5.7 
Share in all enterprises (%). 
A: reduced material use per unit of output F: reduced soil pollution 
B: reduced energy use per unit of output G: reduced noise pollution 
C: reduced CO2 footprint H: replaced materials with less polluting substances 
D: reduced air pollution  I: improved recycling of waste/water/materials 
E: reduced water pollution  
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Table 75.  Environmental product innovations 2006-2008 by type of environmental 
impact  

Product innovations with positive environmental impact 
any impact high impact 

A B C A B C
Sector    
10-12 43 36 32 9.6 6.7 8.7 
13-15 34 23 25 8.4 5.0 3.3 
16-17 30 20 25 4.4 3.9 3.7 
20-21 51 47 41 11.0 15.9 8.6 
22 40 29 36 10.8 7.7 13.5 
23 47 46 34 7.9 6.1 8.2 
24-25 35 27 20 6.7 4.0 1.0 
26-27 52 28 42 15.8 5.6 5.1 
28 43 34 31 10.8 8.4 6.2 
29-30 46 41 40 11.5 7.4 3.8 
31-33 39 20 32 8.5 2.9 10.4 
5-9, 19, 35 31 40 18 6.7 9.6 4.9 
36-39 45 45 30 11.1 10.1 8.0 
46 37 26 31 3.5 3.5 5.1 
49-53, 79 40 44 21 7.9 13.6 1.4 
18, 58-60 28 21 20 1.7 1.0 1.3 
61-63 28 15 13 7.1 3.0 3.9 
64-66 20 2 14 1.1 0.4 1.3 
71-72 34 29 17 13.2 9.8 4.4 
69, 70.2, 73 16 3 8 0.8 0.3 0.0 
74, 78, 80-82 40 35 28 4.8 9.1 5.4 
R&D-int. mf. 50 37 38 12.9 8.9 6.2 
Other mf. 38 30 27 7.8 5.1 5.8 
Knowl.-int. s. 23 11 12 4.7 3.0 1.9 
Other services 39 34 27 5.3 8.3 3.9 
Size Class     
5-49 34 26 23 6.0 5.6 4.1 
50-249 42 35 27 9.5 7.8 4.6 
250-999 48 37 33 12.8 8.9 5.0 
1,000+ 60 51 42 23.4 19.3 9.0 
Region    
Western G. 35 27 24 6.9 6.2 4.2 
Eastern G. 35 27 23 5.3 5.1 3.9 
Total 35 27 24 6.6 6.0 4.2 
Share in all enterprises (%). 
A: reduced energy use 
B: reduced air, water, soil or noise pollution 
C: improved recycling of products after use 
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Table 76.  Motives for introducing environmental innovations 2006-2008  
Motives for introducing environmental innovations 

A B C D E 
Sector  
10-12 29 29 11 11 28 
13-15 19 8 7 29 24 
16-17 27 33 13 29 28 
20-21 38 36 8 32 29 
22 24 21 5 28 23 
23 29 22 11 22 30 
24-25 26 27 6 22 27 
26-27 42 29 4 29 18 
28 27 27 9 32 27 
29-30 31 27 5 34 41 
31-33 23 15 3 22 22 
5-9, 19, 35 37 35 8 26 36 
36-39 37 37 7 19 30 
46 29 24 3 28 29 
49-53, 79 36 38 32 10 39 
18, 58-60 9 9 3 14 14 
61-63 17 9 5 21 16 
64-66 18 15 3 12 14 
71-72 35 22 18 46 36 
69, 70.2, 73 3 3 2 3 20 
74, 78, 80-82 25 21 4 27 34 
R&D-int. mf. 33 29 8 32 27 
Other mf. 27 25 7 20 25 
Knowl.-int. s. 16 11 7 20 23 
Other services 31 29 14 21 34 
Size Class   
5-49 26 23 10 20 28 
50-249 29 28 11 27 25 
250-999 33 32 8 33 32 
1,000+ 47 53 16 51 44 
Region  
Western G. 27 24 9 22 28 
Eastern G. 29 24 12 20 28 
Total 27 24 10 22 28 
Share in enterprises with environmental innovations (%). 
A: Existing environmental regulations or taxes on pollution 
B: Environmental regulation or taxes on pollution expected to be introduced 
C: Availability of government grants, subsidies or other forms of financial incentives 
D: Current or expected demand of customers for environmental innova 
E: Voluntary codes or agreements for environmental good practice within the firm's sector 
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Table 77.  Implementation of environmental management and auditing systems  
introduced before 2006 introduced 2006-2008 not in place by the end 

of 2008 
a b a b a b 

Sector   
10-12 7 5 2 1 91 93 
13-15 8 6 1 1 91 93 
16-17 9 7 9 6 83 86 
20-21 26 24 8 7 66 68 
22 12 9 4 5 84 86 
23 13 10 8 6 79 84 
24-25 12 8 7 4 82 88 
26-27 10 8 7 6 83 86 
28 8 6 4 3 88 90 
29-30 24 20 6 5 70 75 
31-33 11 9 3 2 86 89 
5-9, 19, 35 18 13 8 6 75 81 
36-39 27 25 4 3 70 72 
46 4 2 3 2 94 96 
49-53, 79 12 8 3 2 85 89 
18, 58-60 4 3 3 2 93 95 
61-63 4 2 4 2 92 96 
64-66 2 1 2 1 96 98 
71-72 5 3 2 1 93 96 
69, 70.2, 73 1 0 1 0 98 99 
74, 78, 80-82 5 4 6 4 89 92 
R&D-int. mf. 13 11 6 5 81 84 
Other mf. 11 8 5 3 85 88 
Knowl.-int. s. 3 1 2 1 95 98 
Other services 7 5 4 3 89 93 
Size Class    
5-49 6 4 3 2 91 95 
50-249 17 13 8 6 75 80 
250-999 30 24 15 12 55 64 
1,000+ 51 44 13 12 37 44 
Region   
Western G. 8 5 4 3 88 92 
Eastern G. 8 6 4 3 88 92 
Total 8 5 4 3 88 92 
a: Share in enterprises with environmental innovations (%). 
b: Share in all enterprises (%). 
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16.12 Innovation and Investment

Table 78.  Total investment 2008 by component 
 Component of total investment  
billion € A B C D E F G H I J Total 
Sector     
10-12 0.55 0.07 1.05 0.06 0.24 0.03 0.54 5.32 3.20 0.12 11.2 
13-15 0.17 0.02 0.24 0.03 0.09 0.00 0.23 0.33 0.79 0.02 1.9 
16-17 0.19 0.02 0.57 0.03 0.04 0.01 0.09 1.81 0.66 0.05 3.5 
20-21 6.59 1.53 2.35 0.14 1.17 0.12 0.74 6.87 6.66 0.27 26.4 
22 0.55 0.06 0.76 0.04 0.11 0.03 0.38 2.25 0.77 0.09 5.0 
23 0.32 0.07 0.38 0.13 0.03 0.01 0.32 2.32 0.42 0.06 4.1 
24-25 1.23 0.22 3.59 0.11 0.09 0.10 0.77 8.35 0.87 0.26 15.6 
26-27 6.98 1.35 3.43 0.36 0.94 0.19 1.10 4.48 2.25 0.23 21.3 
28 6.10 0.93 4.07 0.17 0.51 0.28 1.62 6.59 1.53 0.28 22.1 
29-30 14.37 4.83 9.97 0.73 2.82 0.56 0.75 5.01 4.50 0.20 43.7 
31-33 0.87 0.13 1.00 0.07 0.18 0.07 0.33 1.97 0.84 0.15 5.6 
5-9, 19, 35 0.36 0.17 1.86 0.07 0.08 0.08 0.33 15.61 1.48 0.20 20.2 
36-39 0.03 0.02 0.31 0.01 0.01 0.01 0.17 5.83 0.14 0.05 6.6 
46 0.21 0.05 1.03 0.21 0.31 0.05 0.43 11.05 4.57 0.43 18.3 
49-53, 79 0.18 0.11 4.32 0.12 0.14 0.23 0.42 18.19 1.78 0.38 25.9 
18, 58-60 0.21 0.08 0.63 0.28 0.24 0.04 1.09 7.54 1.32 0.09 11.5 
61-63 4.16 0.43 3.10 0.49 0.96 0.20 1.09 11.31 3.47 0.38 25.6 
64-66 1.35 0.15 1.15 0.47 0.52 0.32 1.14 11.48 5.75 0.55 22.9 
71-72 1.93 0.31 0.83 0.12 0.02 0.08 0.61 1.30 0.43 0.22 5.8 
69, 70.2, 73 0.24 0.04 0.26 0.09 0.04 0.05 0.27 1.75 0.50 0.38 3.6 
74, 78, 80-82 0.05 0.02 0.29 0.05 0.02 0.02 0.20 2.03 0.62 0.17 3.5 
R&D-int. mf. 34.03 8.63 19.81 1.39 5.43 1.14 4.21 22.95 14.95 0.99 113.5 
Other mf. 4.33 0.78 10.09 0.60 0.88 0.36 3.45 44.83 9.32 1.03 75.7 
Knowl.-int. s. 7.83 1.01 5.64 1.39 1.78 0.68 3.92 32.34 11.34 1.59 67.5 
Other services 0.44 0.17 5.64 0.38 0.47 0.30 1.05 31.28 6.97 0.98 47.7 
Total 46.63 10.58 41.19 3.76 8.57 2.48 12.63 131.4 42.57 4.58 304.4 
A: In-house R&D (excluding capital expenditure for R&D) 
B: External R&D 
C: Capital expenditure for fixed assets and software for product/process innovation 
D: Capital expenditure for IPRs for product/process innovation 
E: Marketing expenditure for product/process innovation 
F: Training expenditure for product/process innovation 
G: Other expenditure for product/process innovation (design, preparatory work etc.) 
H: Capital expenditure for fixed assets, software and (selected) IPRs not for product/process innovation 
I: Marketing expenditure not for product/process innovation 
J: Training expenditure not for product/process innovation 
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Table 79.  Total investment 2008 by component as a share of sales 
share in sales 
(%) 

Component of total investment  
A B C D E F G H I J Total 

Sector     
10-12 0.30 0.04 0.57 0.03 0.13 0.02 0.29 2.89 1.74 0.06 6.07 
13-15 0.63 0.09 0.90 0.09 0.33 0.01 0.86 1.22 2.93 0.07 7.13 
16-17 0.33 0.03 0.96 0.05 0.07 0.01 0.16 3.06 1.12 0.08 5.87 
20-21 3.39 0.79 1.21 0.07 0.60 0.06 0.38 3.53 3.42 0.14 13.58 
22 0.79 0.08 1.10 0.06 0.15 0.05 0.56 3.27 1.12 0.13 7.30 
23 0.77 0.17 0.93 0.32 0.07 0.03 0.78 5.62 1.03 0.15 9.85 
24-25 0.51 0.09 1.50 0.05 0.04 0.04 0.32 3.48 0.36 0.11 6.51 
26-27 3.70 0.71 1.81 0.19 0.50 0.10 0.58 2.37 1.19 0.12 11.28 
28 2.69 0.41 1.80 0.08 0.22 0.12 0.71 2.91 0.68 0.12 9.75 
29-30 3.64 1.22 2.53 0.18 0.71 0.14 0.19 1.27 1.14 0.05 11.08 
31-33 1.11 0.17 1.27 0.09 0.23 0.09 0.42 2.51 1.07 0.19 7.14 
5-9, 19, 35 0.08 0.04 0.43 0.02 0.02 0.02 0.08 3.61 0.34 0.05 4.68 
36-39 0.07 0.05 0.63 0.02 0.02 0.03 0.34 11.93 0.28 0.11 13.48 
46 0.02 0.01 0.12 0.02 0.04 0.01 0.05 1.27 0.53 0.05 2.11 
49-53, 79 0.07 0.04 1.55 0.04 0.05 0.08 0.15 6.52 0.64 0.14 9.27 
18, 58-60 0.26 0.10 0.77 0.34 0.30 0.05 1.33 9.19 1.61 0.11 14.04 
61-63 2.75 0.28 2.05 0.32 0.64 0.13 0.72 7.49 2.30 0.25 16.94 
64-66 0.13 0.01 0.11 0.04 0.05 0.03 0.11 1.08 0.54 0.05 2.15 
71-72 4.46 0.71 1.92 0.27 0.06 0.18 1.42 3.01 1.00 0.52 13.55 
69, 70.2, 73 0.36 0.06 0.39 0.13 0.06 0.07 0.40 2.57 0.74 0.55 5.33 
74, 78, 80-82 0.07 0.02 0.38 0.06 0.03 0.03 0.26 2.68 0.82 0.23 4.58 
R&D-int. mf. 3.39 0.86 1.97 0.14 0.54 0.11 0.42 2.29 1.49 0.10 11.30 
Other mf. 0.36 0.06 0.84 0.05 0.07 0.03 0.29 3.72 0.77 0.09 6.28 
Knowl.-int. s. 0.56 0.07 0.41 0.10 0.13 0.05 0.28 2.33 0.82 0.11 4.87 
Other services 0.04 0.01 0.46 0.03 0.04 0.02 0.09 2.55 0.57 0.08 3.89 
Total 0.97 0.22 0.85 0.08 0.18 0.05 0.26 2.73 0.88 0.10 6.31 
A: In-house R&D (excluding capital expenditure for R&D) 
B: External R&D 
C: Capital expenditure for fixed assets and software for product/process innovation 
D: Capital expenditure for IPRs for product/process innovation 
E: Marketing expenditure for product/process innovation 
F: Training expenditure for product/process innovation 
G: Other expenditure for product/process innovation (design, preparatory work etc.) 
H: Capital expenditure for fixed assets, software and (selected) IPRs not for product/process innovation 
I: Marketing expenditure not for product/process innovation 
J: Training expenditure not for product/process innovation 
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Table 80.  Total investment 2006, 2008 and 2010 
 2006 2008 2010 
billion € A B Total A B Total A B Total 
Sector    
10-12 2.46 8.07 10.52 2.54 8.64 11.18 2.06 8.03 10.09 
13-15 0.61 1.38 1.99 0.78 1.13 1.92 0.71 1.11 1.83 
16-17 1.27 2.45 3.72 0.95 2.51 3.47 0.90 2.50 3.40 
20-21 11.75 11.01 22.76 12.62 13.80 26.42 12.91 11.19 24.10 
22 1.80 3.11 4.91 1.92 3.12 5.04 1.71 3.56 5.27 
23 0.99 2.34 3.33 1.26 2.80 4.07 1.03 2.31 3.35 
24-25 5.54 7.08 12.62 6.12 9.48 15.60 4.48 7.05 11.53 
26-27 15.21 6.12 21.32 14.33 6.96 21.30 13.57 6.97 20.55 
28 11.39 6.91 18.30 13.67 8.41 22.08 12.15 6.11 18.26 
29-30 28.38 9.96 38.35 34.02 9.72 43.74 34.01 9.23 43.24 
31-33 1.98 3.21 5.19 2.65 2.97 5.62 2.73 3.03 5.77 
5-9, 19, 35 2.64 14.27 16.91 2.95 17.29 20.24 3.19 19.95 23.14 
36-39 0.74 4.70 5.43 0.57 6.02 6.59 0.40 4.48 4.88 
46 3.16 11.78 14.94 2.28 16.05 18.33 2.80 15.47 18.27 
49-53, 79 4.97 19.88 24.85 5.53 20.35 25.88 6.11 19.91 26.02 
18, 58-60 1.94 8.47 10.41 2.57 8.95 11.52 1.94 9.95 11.89 
61-63 8.57 13.64 22.21 10.42 15.15 25.58 10.05 14.18 24.23 
64-66 5.89 15.39 21.28 5.11 17.78 22.88 5.48 15.96 21.44 
71-72 2.42 1.48 3.90 3.89 1.96 5.85 3.47 2.03 5.50 
69, 70.2, 73 0.80 2.05 2.84 1.00 2.63 3.63 0.99 3.08 4.07 
74, 78, 80-82 0.65 2.57 3.22 0.65 2.82 3.48 0.79 3.54 4.33 
R&D-int. mf. 

66.74 34.00
100.7

4 74.64 38.89
113.5

3 72.64 33.50 
106.1

4 
Other mf. 18.77 48.11 66.88 20.48 55.19 75.67 17.70 53.36 71.06 
Knowl.-int. s. 18.87 39.50 58.37 22.25 45.26 67.51 21.45 43.89 65.33 
Other services 8.77 34.23 43.01 8.46 39.22 47.68 9.70 38.92 48.62 
Total 113.1

5 
155.8

4
269.0

0
125.8

3
178.5

6
304.3

9
121.4

8
169.6

7 
291.1

5 
A: Investment for product/process innovation 
B: Investment not for product/process innovation 
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17.2 MIP Questionnaire 2009 
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17.3 MIP Questionnaire 2011 
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Das Zentrum für Europäische Wirtschaftsforschung 
GmbH (ZEW) ist ein Wirtschaftsforschungsinstitut mit 
Sitz in Mannheim, das 1990 auf Initiative der Landes-
regierung Baden-Württemberg, der Landeskreditbank 
Ba den-Württemberg und der Universität Mannheim ge-
gründet wurde und im April 1991 seine Arbeit aufnahm. 
Der Arbeit des ZEW liegen verschiedene Aufgabenstel-
lungen zugrunde: 

n  interdisziplinäre Forschung in praxisrelevanten  
Bereichen, 

n Informationsvermittlung, 
n Wissenstransfer und Weiterbildung.

Im Rahmen der Projektforschung werden weltwirtschaft-
liche Entwicklungen und insbesondere die mit der eu-
ropäischen Integration einhergehenden Veränderungs-
prozesse erfaßt und in ihren Wirkungen auf die deutsche 
Wirtschaft analysiert. Priorität besitzen Forschungsvor-
haben, die für Wirtschaft und Wirtschaftspolitik prak-
tische Relevanz aufweisen. Die Forschungsergebnisse 
werden sowohl im Wissenschaftsbereich vermitteltals 
auch über Publikationsreihen, moderne Medien und 
Weiterbildungsveranstaltungen an Unternehmen, Ver-
bände und die Wirtschaftspolitik weitergegeben.
Recherchen, Expertisen und Untersuchungen können 
am ZEW in Auftrag gegeben werden. Der Wissenstrans-
fer an die Praxis wird in Form spezieller Seminare für 
Fach- und Führungskräfte aus der Wirtschaft gefördert. 
Zudem können sich Führungskräfte auch durch zeitwei-
se Mitarbeit an Forschungsprojekten und Fallstudien 
mit den neuen Entwicklungen in der empirischen Wis-
senschaftsforschung und spezifischen Feldern der Wirt-
schaftswissenschaften vertraut machen.
Die Aufgabenstellung des ZEW in der Forschung und 
der praktischen Umsetzung der Ergebnisse setzt In-
terdisziplinariät voraus. Die Internationalisierung der 
Wirtschaft, vor allem aber der euro päische Integrati-
onsprozeß werfen zahlreiche Probleme auf, in denen 

betriebs- und volkswirtschaftliche Aspekte zusammen-
treffen. Im ZEW arbeiten daher Volkswirte und Betriebs-
wirte von vornherein zusammen. Je nach Fragestellung 
werden auch Juristen, Sozial- und Politikwissenschaftler 
hinzugezogen.

Forschungsprojekte des ZEW sollen Probleme be-
handeln, die für Wirtschaft und Wirtschaftspolitik prakti-
sche Relevanz aufweisen. Deshalb erhalten Forschungs-
projekte, die von der Praxis als beson ders wichtig 
eingestuft werden und für die gleich zeitig Forschungs-
defizite aufgezeigt werden kön nen, eine hohe Priorität. 
Die Begutachtung von Projektanträgen erfolgt durch 
den wissenschaftlichen Beirat des ZEW. Forschungspro-
jekte des ZEW behandeln vorrangig Problemstellungen 
aus den folgenden Forschungsbereichen:

n  Internationale Finanzmärkte und  
Finanzmanagement,

n  Arbeitsmärkte, Personalmanagement und  
Soziale Sicherung,

n  Industrieökonomik und Internationale  
Unternehmensführung,

n  Unternehmensbesteuerung und  
Öffentliche Finanzwirtschaft,

n  Umwelt- und Ressourcenökonomik,  
Umweltmanagement

sowie den Forschungsgruppen
n Informations- und Kommunikations technologien
n Wettbewerb und Regulierung
und der Querschnittsgruppe
n Wachstums- und Konjunkturanalysen.

Zentrum für Europäische
Wirtschaftsforschung GmbH (ZEW)
L 7, 1  ·  D-68161 Mannheim
Postfach 103443 · D-68034 Mannheim
Telefon: 0621/1235-01, Fax -224
Internet:  www.zew.de, www.zew.eu



In der Reihe ZEW-Dokumentation sind bisher erschienen:
Nr. Autor(en) Titel
93-01 Johannes Velling Migrationspolitiken in ausgewählten Industriestaaten. Ein synoptischer  
 Malte Woydt Vergleich Deutschland - Frankreich - Italien - Spanien - Kanada.
94-01 Johannes Felder, Dietmar Harhoff, Innovationsverhalten der deutschen Wirtschaft. Ergebnisse der Innovationserhebung 1993 
 Georg Licht, Eric Nerlinger,  
 Harald Stahl
94-02 Dietmar Harhoff Zur steuerlichen Behandlung von Forschungs- und Entwicklungsaufwendungen.  
  Eine internationale Bestandsaufnahme.
94-03 Anne Grubb Abfallwirtschaft und Stoffstrommanagement. Ökonomische Instrumente der 
 Suhita Osório-Peters (Hrsg.) Bundesrepublik Deutschland und der EU.
94-04 Jens Hemmelskamp (Hrsg.) Verpackungsmaterial und Schmierstoffe aus nachwachsenden Rohstoffen.
94-05 Anke Saebetzki Die ZEW-Umfrage bei Dienstleistungsunternehmen: Panelaufbau und erste Ergebnisse.
94-06 Johannes Felder, Dietmar Harhoff, Innovationsverhalten der deutschen Wirtschaft. Methodenbericht zur Innovationserhebung 1993. 
 Georg Licht, Eric Nerlinger,  
 Harald Stahl
95-01 Hermann Buslei Vergleich langfristiger Bevölkerungsvorausberechnungen für Deutschland.
95-02 Klaus Rennings Neue Wege in der Energiepolitik unter Berücksichtigung der Situation in Baden-Württemberg.
95-03 Johannes Felder, Dietmar Harhoff, Innovationsverhalten der deutschen Wirtschaft.  
 Georg Licht, Eric Nerlinger, Ein Vergleich zwischen Ost- und Westdeutschland. 
 Harald Stahl
95-04 Ulrich Anders G-Mind – German Market Indicator: Konstruktion eines Stimmungsbarometers  
  für den deutschen Finanzmarkt.
95-05 Friedrich Heinemann Das Innovationsverhalten der baden-württembergischen Unternehmen – 
 Martin Kukuk Eine Auswertung der ZEW/infas-Innovationserhebung 1993 
 Peter Westerheide 
95-06 Klaus Rennings Externe Kosten der Energieversorgung und ihre Bedeutung im Konzept einer  
 Henrike Koschel dauerhaft-umweltgerechten Entwicklung.
95-07 Heinz König Die Innovationskraft kleiner und mittlerer Unternehmen 
 Alfred Spielkamp – Situation und Perspektiven in Ost und West
96-01 Fabian Steil Unternehmensgründungen in Ostdeutschland.
96-02 Norbert Ammon Financial Reporting of Derivatives in Banks: Disclosure Conventions in Germany,  
  Great Britain and the USA.
96-03 Suhita Osório-Peters Nord-Süd Agrarhandel unter veränderten Rahmenbedingungen. 
 Karl Ludwig Brockmann
96-04 Heidi Bergmann Normsetzung im Umweltbereich. Dargestellt am Beispiel des Stromeinspeisungsgesetzes.
96-05 Georg Licht, Wolfgang Schnell, Ergebnisse der Innovationserhebung 1995. 
 Harald Stahl
96-06 Helmut Seitz Der Arbeitsmarkt in Brandenburg: Aktuelle Entwicklungen und zukünftige Herausforderungen.
96-07 Jürgen Egeln, Manfred Erbsland, Der Wirtschaftsstandort Vorderpfalz im Rhein-Neckar-Dreieck: 
 Annette Hügel, Peter Schmidt Standortfaktoren, Neugründungen, Beschäftigungsentwicklung.
96-08 Michael Schröder, Möglichkeiten und Maßnahmen zur Wahrung und Steigerung der Wettbewerbsfähigkeit  der  
 Friedrich Heinemann, Baden-Württembergischen Wertpapierbörse zu Stuttgart. 
 Kathrin Kölbl, Sebastian Rasch,  
 Max Steiger, Peter Westernheide
96-09 Olaf Korn, Michael Schröder, Risikomessung mit Shortfall-Maßen. Das Programm MAMBA – Metzler Asset Management  
 Andrea Szczesny, Viktor Winschel Benchmark Analyzer.
96-10 Manfred Erbsland Die Entwicklung der Steuern und Sozialabgaben – ein internationaler Vergleich.
97-01 Henrike Koschel Technologischer Wandel in AGE-Modellen: Stand der Forschung, Entwicklungsstand  und -potential 
 Tobias F. N. Schmidt des GEM-E3-Modells.
97-02 Johannes Velling Arbeitslosigkeit, inadäquate Beschäftigung, Berufswechsel und Erwerbsbeteiligung. 
 Friedhelm Pfeiffer 
97-03 Roland Rösch Möglichkeiten und Grenzen von Joint Implementation im Bereich fossiler Kraftwerke  
 Wolfgang Bräuer am Beispiel der VR China.
97-04 Ulrich Anders, Robert Dornau, G-Mind – German Market Indicator. Analyse des Stimmungsindikators und seiner Subkomponen-
ten. 
 Andrea Szczesny 
97-05 Katinka Barysch Bond Markets in Advanced Transition: A Synopsis of the Visegrád Bond Markets. 
 Friedrich Heinemann  
 Max Steiger
97-06 Suhita Osório-Peters, Der internationale Handel mit Agrarprodukten – Umweltökonomische Aspekte des Bananenhandels. 
 Nicole Knopf, Hatice Aslan 
97-07 Georg Licht, Harald Stahl Ergebnisse der Innovationserhebung 1996.
98-01 Horst Entorf, Hannes Spengler Kriminalität, ihr Ursachen und ihre Bekämpfung: Warum auch Ökonomen gefragt sind.  



98-02 Doris Blechinger, The Impact of Innovation on Employment in Europe – An Analysis using CIS Data. 
 Alfred Kleinknecht,  
 Georg Licht, Friedhelm Pfeiffer
98-03 Liliane von Schuttenbach Gründer- und Technologiezentren in Polen 1997. 
 Krzysztof B. Matusiak
98-04 Ulrich Kaiser Der Service Sentiment Indicator – Ein Konjunkturklimaindikator  
 Herbert S. Buscher für den Wirtschaftszweig unternehmensnahe Dienstleistungen.
98-05 Max Steiger Institutionelle Investoren und Coporate Governance – eine empirische Analyse.
98-06 Oliver Kopp, Wolfgang Bräuer Entwicklungschancen und Umweltschutz durch Joint Implementation mit Indien.
98-07 Suhita Osório-Peters Die Reform der EU-Marktordnung für Bananen – Lösungsansätze eines 
  fairen Handels unter Berücksichtigung der Interessen von Kleinproduzenten .
98-08 Christian Geßner Externe Kosten des Straßen- und Schienenverkehrslärms am Beispiel der Strecke Frankfurt – Basel. 
 Sigurd Weinreich 
98-09 Marian Beise, Zur regionalen Konzentration von Innovationspotentialen in Deutschland 
 Birgit Gehrke, u. a.
98-10 Otto H. Jacobs, Dietmar Harhoff, Stellungnahme zur Steuerreform 1999/2000/2002. 
 Christoph Spengel, Tobias H. Eckerle, 
 Claudia Jaeger, Katja Müller,  
 Fred Ramb, Alexander Wünsche
99-01 Friedhelm Pfeiffer Lohnflexibilisierung aus volkswirtschaftlicher Sicht.
99-02 Elke Wolf Arbeitszeiten im Wandel. Welche Rolle spielt die Veränderung der Wirtschaftsstruktur?
99-03 Stefan Vögele Möglichkeiten und Grenzen der Erstellung regionaler Emittentenstrukturen in Deutschland 
 Dagmar Nelissen – Das Beispiel Baden-Württemberg.
99-04 Walter A. Oechsler Flexibilisierung von Entgeltsystemen – Voraussetzung für ein systematisches  
 Gabriel Wiskemann Beschäftigungsmanagement.
99-05 Elke Wolf Ingenieure und Facharbeiter im Maschinen- und Anlagenbau und sonstigen Branchen 
  – Analyse der sozialdemographischen Struktur und der Tätigkeitsfelder.
99-06 Tobias H. Eckerle, Thomas Eckert, Struktur und Entwicklung des Oberrheingrabens als europäischer Wirtschaftsstandort 
 Jürgen Egeln, Margit Himmel,  (Kurzfassung). 
 Annette Hügel, Thomas Kübler,  
 Vera Lessat, Stephan Vaterlaus,  
 Stefan Weil
00-01 Alfred Spielkamp, Herbert Berteit, Forschung, Entwicklung und Innovation in produktionsnahen Dienstleistungsbereichen.  
 Dirk Czarnitzki, Siegfried Ransch, Impulse für die ostdeutsche Industrie und Perspektiven. 
 Reinhard Schüssler
00-02 Matthias Almus, Dirk Engel, The „Mannheim Foundation Panels“ of the Centre for European Economic Research (ZEW). 
 Susanne Prantl
00-03 Bernhard Boockmann Decision-Making on ILO Conventions and Recommendations:  
  Legal Framework and Application.
00-04 Otto H. Jacobs, Christoph Spengel, Stellungnahme zum Steuersenkungsgesetz. 
 Gerd Gutekunst, Rico A. Hermann,  
 Claudia Jaeger, Katja Müller, Michaela Seybold,  
 Thorsten Stetter, Michael Vituschek
00-05 Horst Entorf, Hannes Spengler Development and Validation of Scientific Indicators of the Relationship Between Criminality, 
  Social Cohesion and Economic Performance.
00-06  Matthias Almus, Jürgen Egeln, Unternehmensgründungsgeschehen in Österreich bis 1998. 
 Dirk Engel, Helmut Gassler ENDBERICHT zum Projekt Nr. 1.62.00046 im Auftrag des Bundesministeriums 
  für Wissenschaft und Verkehr (BMWV) der Republik Österreich.
 
00-07 Herbert S. Buscher,  Unterschiede im Transmissionsweg geldpolitischer Impulse. Eine Analyse für wichtige 
 Claudia Stirböck, Tereza Tykvová, Exportländer Baden-Württembergs in der Europäischen Währungsunion. 
 Peter Westerheide
00-08 Helmut Schröder Identifizierung neuer oder zu modernisierender, dienstleistungsbezogener Ausbildungs- 
 Thomas Zwick berufe und deren Qualifikationsanforderungen
  Band 1: Gesundheitswesen; Botanische/Zoologische Gärten/Naturparks; Sport
  Band 2: Werbung; Neue Medien; Fernmeldedienste; Datenverarbeitung und Datenbanken
  Band 3: Technische Untersuchung und Beratung; Architektur- und Ingenieurbüros;  
  Unternehmens- und Public-Relations-Beratung 
  Band 4: Verwaltung von Grundstücken, Gebäuden und Wohnungen; Mit dem  
  Kredit- und Versicherungsgewerbe verbundene Tätigkeiten; Wirtschaftsprüfung und  
  Steuerberatung; Messewirtschaft 
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  Vermittlung und Überlassung von Arbeitskräften; Personen- und Objektschutzdienste;  
  Verkehrsvermittlung; Reiseveranstalter und Fremdenführer
00-09 Wolfgang Franz, Martin Gutzeit, Flexibilisierung der Arbeitsentgelte und Beschäftigungseffekte.
 Jan Lessner, Walter A. Oechsler, Ergebnisse einer Unternehmensbefragung. 
 Friedhelm Pfeiffer, Lars Reichmann,  
 Volker Rieble, Jochen Roll



00-10 Norbert Janz Quellen für Innovationen: Analyse der ZEW-Innovationserhebungen 1999 im  
  Verarbeitenden Gewerbe und im Dienstleistungssektor.
00-11 Matthias Krey, Sigurd Weinreich Internalisierung externer Klimakosten im Pkw-Verkehr in Deutschland.
00-12 Karl Ludwig Brockmannn Flexible Instrumente in der deutschen Klimapolitik – Chancen und Risiken. 
 Christoph Böhringer 
 Marcus Stronzik
00-13 Marcus Stronzik, Birgit Dette,  „Early Crediting“ als klimapolitisches Instrument. Eine ökonomische und rechtliche Analyse. 
 Anke Herold
00-14 Dirk Czarnitzki,  Interaktion zwischen Wissenschaft und Wirtschaft in Deutschland. Ergebnisse einer  
 Christian Rammer Umfrage bei Hochschulen und öffentlichen Forschungseinrichtungen. 
 Alfred Spielkamp
00-15 Dirk Czarnitzki, Jürgen Egeln Internetangebote zum Wissens- und Technologietransfer in Deutschland. 
 Thomas Eckert, Christina Elschner Bestandsaufnahme, Funktionalität und Alternativen.
01-01  Matthias Almus, Susanne Prantl, Die ZEW-Gründerstudie – Konzeption und Erhebung. 
 Josef Brüderl, Konrad Stahl, 
 Michael Woywode
01-02 Charlotte Lauer Educational Attainment: A French-German Comparison.
01-03 Martin Gutzeit Entgeltflexibilisierung aus juristischer Sicht. Juristische Beiträge des interdisziplinären  
 Hermann Reichold Symposiums „Flexibilisierung des Arbeitsentgelts aus ökonomischer und juristischer Sicht“  
 Volker Rieble am 25. und  26. Januar 2001 in Mannheim.
02-01 Dirk Engel, Helmut Fryges  Aufbereitung und Angebot der ZEW Gründungsindikatoren.
02-02 Marian Beise, Thomas Cleff, Lead Markt Deutschland. Zur Position Deutschlands als führender Absatzmarkt für  
 Oliver Heneric, Innovationen. Thematische Schwerpunktstudie im Rahmen der Berichterstattung zur  
 Christian Rammer Technologischen Leistungsfähigkeit im Auftrag des bmb+f (Endbericht).
02-03 Sandra Gottschalk, Norbert Janz,  Innovationsverhalten der deutschen Wirtschaft: Hintergrundbericht zur  
 Bettina Peters, Christian Rammer,  Innovationserhebung 2001. 
 Tobias Schmidt 
03-01 Otto H. Jacobs, Ulrich Schreiber, Stellungnahme zum Steuervergünstigungsabbaugesetz und zu weiteren  
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