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Executive summary

The present impact evaluation of the Erwin Schrödinger Fellowships with Return Phase is
based on a mixed-method approach and on an online-survey and a bibliometric analysis
of the Schrödinger grant holders and a randomly selected control group. These quantitative elements are complemented by an expert workshop.
The results of this evaluation show that the Schrödinger Program has strong positive impacts on the individual researchers, the involved research institutions as well as the Austrian science system and the European Research Area.
On the level of the individual researchers, the survey results and the comparison with the
respondents of the control group that never went abroad suggest that many Schrödinger
fellows would not have been able to realize their stay abroad without the Schrödinger
Program. This would have been an important loss to their careers, as such stays abroad
turn out to have an unmistakable positive impact on the involved researchers’ publication
output and career prospects. The bibliometric analyses even show that the Schrödinger
Program has a slightly more positive impact on research output than other stays abroad
as realized by the respondents from the control group.
The higher research output and the good reputation enjoyed by the Schrödinger fellows
within the Austrian science system also appear to explain the Schrödinger fellows’ impressive career advancement. The survey results show that within 12 years since their
Schrödinger fellowship, almost 60% of all Schrödinger alumni tend to become full professors.
Furthermore, this evaluation provides evidence that the Schrödinger Program also has a
positive impact on the level of the Austrian universities and research institutions by promoting the transfer of knowledge and skills. The bibliometric analyses of co-publication
patterns also show that the Schrödinger Program appears to improve the integration of
Austria into international research networks.
At the level of the Austrian science system, the evaluation registered strong constraints that
seem to reduce the positive impact of the Schrödinger Program. Both the Schrödinger fellows and the respondents from the control group point out the poor research conditions and
unattractive career prospects within the Austrian science system. This is especially true for
female researchers despite the numerous efforts for a better integration of women in science during the past decade. Therefore, two thirds of all Schrödinger fellows do not immediately return to Austria after their fellowship. This does not necessarily need to be seen as
a loss to the Austrian science system, however, as the results of the bibliometric analyses
show that the Schrödinger fellows that stay abroad assume the role of "bridge heads" that
improve the integration of Austrian researchers in international research networks.
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With regards to the impacts on the European Research Area, the survey results show that
although most Schrödinger fellows go to host institutions in North America, Schrödinger
fellows show an increased propensity to collaborate and co-publish with researchers from
other European countries.
Finally, the evaluation results also suggest that the organization of and benefits provided
by the Schrödinger Program are efficient and compatible with the objectives of the program. This appears to be the results of various reforms and adaptations in response to
previous evaluations.
Based on these results, the evaluation team recommends a continuation of the Schrödinger Program, which has unmistakably positive impacts on the individual researchers,
the involved research institutions and the Austrian science system overall as well as a
high level of additionality. To increase the positive impacts of the Schrödinger Program,
however, it seems warranted to focus on an improvement of the research conditions and
career prospects within the Austrian science system.

Introduction
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Introduction

In April 2013, the Fraunhofer ISI was commissioned by the FWF to evaluate the Erwin
Schrödinger Fellowships program with the objective to inform policy makers, especially at
the European level, and to provide the FWF with the information it requires to further develop and continue the program. Since 1985, the Schrödinger Program has sent 2,271
researchers at the post-doctoral level abroad for a period of 10 to 24 months. It is the
FWF’s largest outgoing program for basic research at the post-doctoral level. Since 2009,
it has been co-funded by the European Commission.
The present report is structured as follows. Section 3 provides a brief summary of the
methodological approach. A more detailed description can be found in the Annex. Section
4 discusses whether and, if so, to what degree the Schrödinger Program could attain its
goals. Section 5 analyses the impacts of the Schrödinger Program on the micro, meso
and macro level, by looking at the impacts on the individual scientists, on the Austrian
research institutions, on the Austrian science system overall and on the European Research area. Section 6 provides an assessment of the program management and design
and examines the individual elements of the Schrödinger Program. This is followed by the
conclusion in Section 7 and recommendations in Section 8.
The Annex (Section A.1) contains a detailed description of the methodological approach,
the questionnaire as well as figures on gender differences among the respondents.
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Methodology

The present evaluation is based on a combination of an online survey, bibliometric analyses and a workshop. This section provides a brief introduction of these methods, which
are described in full detail in Annex A.2.
Through the use of bibliometric methods and data, it was possible to create a control
group. To be able to do this the Schrödinger fellows had to be matched in the Scopus
database, a database containing bibliometric information, obtained from scientific publications. With the help of automatic and manual matching methods, 91% of all Schrödinger
fellows since 1985 could be identified in Scopus. A first bibliometric analysis of the identified fellows allowed the evaluators to determine the gender, scientific discipline, publication age and affiliation of the Schrödinger fellows. 1 Based on these criteria further scientists were randomly selected from the database and included in the control group, which
possesses the exact same characteristics for the aforementioned criteria than the group of
Schrödinger fellows. As the bibliometric database also includes contact details of the scientists, which usually provide such information on their publications, both groups, the
Schrödinger fellows as well as the scientists in the control group could be invited to participate in an online survey.
With the information from the survey it was possible to subdivide the control group into the
following subgroups:
1. Researchers with a stay abroad (of more than six months during their Ph.D., postdoc phase, or later career phases)
a. Researchers with a stay abroad that directly returned to Austria
b. Researchers with a stay abroad that did not directly return to Austria
2. Researchers without a stay abroad
Table 1 below shows the size of the different sub-groups. The division of the control group
into multiple sub-groups allows for a range of different comparisons with the group of
Schrödinger fellows.

1

The publication age refers to the time since the first time a scientist appeared in the database
with a first publication. This was used as a proxy for the scientists’ real age.

Methodology
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Table 1: Number of respondents by sub-group
Schrödinger

Control group

N

%

N

%

Number of respondents

703

100

613

100

With stay abroad

703

100

358

58

0

0

255

42

Directly returned to Austria

445

67

246

72

Stayed abroad

221

33

96

28

37

-

16

-

Without stay abroad

Current fellows/missings

Source: Data and calculations by Fraunhofer ISI.

The questions and design of the survey, which was conducted in September and October
2013, can be found in the Annex A.5. After the initial data cleaning, 1,545 Schrödinger
fellows were contacted, of which 703 participated in the survey. This amounts to a response rate of 40%. For the control group survey, the response rate was 12.5%. As this
was expected to be lower than the response rate for the survey of the Schrödinger fellows, however, the control group was design to be three times bigger than the group of
Schrödinger fellows. 4,935 researchers were randomly selected and contacted. With 613
respondents, the number of is similar, despite the lower overall response rate.
The online survey was complimented with a bibliometric analysis of the international mobility, interconnectedness and publication output of the Schrödinger fellows and the scientists of the control group.
Overall, the second strongest motivation for the Schrödinger fellows, after gaining experience abroad, is the improvement of their individual career prospects within academia.
Also a large number of researchers from the control group (45%) mentioned this as "very
important". This suggests that researchers at the post-doctoral level consider experience
abroad as an important prerequisite for their career advancement. This is also consistent
with statements from the workshop participants from the Austrian university sector and
research funding organizations that it is generally expected from job candidates and applicants for research funding that they have some experience abroad. This may not be directly linked to the immediate goals of the Schrödinger Program but has to be seen as an
important framework condition for the program attaining its objectives. The Schrödinger
Program falls on fertile ground.
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Goal attainment

The Schrödinger Program has two main goals: First, the promotion of scientific work at
leading foreign research institutions to enable researchers at the post-doctoral level to
gain experience abroad; and secondly, to facilitate access to new scientific areas, methods, procedures and techniques so as to contribute to the further development of science
in Austria. The evidence gathered for this evaluation suggests that both objectives have
been largely achieved.
Figure 1:

Motivations to go abroad of the Schrödinger fellows and the researchers of the control group that went abroad 2
Schrödinger (N=703)

Control (N=342)

0% 20% 40% 60% 80% 100% 0% 20% 40% 60% 80%100%
to gain experience abroad

80

to learn new methods and techniques

59

to specialize within my f ield

36

the reputation of the host institution

to strengthen existing contacts and
networks
to improve my career prospects within
academia

30
39

32

47
15

the opportunity to f ocus on research
very important

27

39
34

66
54
important

18
26 6

28

12

32

34

36

45

6
11

28

50

7
19 4

60

to build up new contacts/networking

56

16

24

44

13

36

44

rather unimportant

14

23 11

33

35

11
20 5

33

39

7

26

11

19 12

unimportant

Source: Data and calculations by Fraunhofer ISI

The survey results show that the program objectives are highly compatible with the motivations of the Schrödinger fellows (see Figure 1). 80% mentioned the motivation to gain
experience abroad, 59% mentioned the motivation to learn new methods and techniques,
60% the high reputation of their host institution and 54% the opportunity to focus on research. Compared to the researchers of the control group with experience abroad, the

2

This figure compares the Schrödinger fellows only with those researchers of the control group
that also went abroad. Of the total 358 control group researchers that went abroad, however,
only 342 completed the respective survey questions. 16 participants skipped these questions.
The gaps to 100% represent the share of n/a-responses.

Goal attainment
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motivations of the Schrödinger fellows appear to be much stronger. 3 Only with regards to
the strengthening of "existing contacts and networks" the control group’s motivations were
stronger. It could be speculated that this is less important to the Schrödinger fellows because their research institutions already provide them with stronger networks, in which
case networking may not be such a strong motivation anymore. All in all, however, the
differences between the two groups suggest that the FWF has successfully selected and
supported those scientists whose motivations are most compatible with those of the
Schrödinger Program.
Female Schrödinger fellows tend to have higher expectations than their male colleagues.
When looking at the main motives, the differences between men and women are particular strong with regard to career prospects: 79% of the women but only 60% of the men
indicate that the improvement of their career prospects within academia is a very important motive for their interest to go abroad. Also the establishment of (new) contacts and
networks seems to play a more important role for women then for men.
However, the motivations and expectations of the fellows are not only compatible with the
goals of the Schrödinger Program. The Schrödinger fellows also reported that their expectations were realized. 90% of the Schrödinger fellows saw their expectation to learn new
methods and techniques completely (58%) or partially (32%) fulfilled through their fellowship. In the control group only 49% and 37% (or 86% in total) reported the same (see Figure 2). This result suggests that also the second goal of the Schrödinger Program, which
is the facilitation of access to new scientific areas, methods, procedures and techniques
so as to contribute to the further development of science in Austria, has been attained.
Figure 2 also shows that the objective to send the Schrödinger fellows to leading research
institutions is achieved. 65% of the Schrödinger fellows, compared to 47% of the control
group, indicate that their expectations regarding the reputation of the host institution were
completely fulfilled.
From a science policy perspective, it is also remarkable that 70% of the Schrödinger fellows reported that their expectation to focus on research was "completely fulfilled" and
another 21% answered that their expectations were "fulfilled". Figure 10 below lends further strength to this finding and shows that, during their Schrödinger fellowship, the
Schrödinger fellows are able to focus on research to a significantly higher degree than
during any other career phase.

3 The difference between the two groups with regards to the motivations is statistically significant at

the 0.5 level (Kruskal-Wallis-Test). Only in the case of the learning of new methods the difference is significant at the 0.1 level. And in the case of specialization the difference is not significant.
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With regards to the gender question, no substantial differences regarding the fulfillment of
the male and female Schrödinger fellows’ expectations could be found. Only in the case of
the strengthening of existing contacts and networks, the women’s expectations were fulfilled to a larger extent than the men’s.
Figure 2:

To what extent did your Schrödinger fellowship/stay abroad fulfill your
expectations? 4
Control (N=342)

Schrödinger (N=703)
0%

20% 40% 60% 80% 100% 0% 20% 40% 60% 80% 100%

to gain experience abroad

83

to learn new methods and
techniques

58

to specialize within my f ield
the reputation of the host
institution

to improve my career
prospects within academia
the opportunity to f ocus on
research

5

38
65

to build up new
contacts/networking
to strengthen existing
contacts and networks

32

45

32
30

49
70
completely f ulf illed

35

10

41

12

5

46

37

6

46

39

10
10

37

32

15 3

13 3

41

25

20 5

21 3

40

28

14 4

17 3
28

25

46
37

8
26

59
29

68

11

f ulf illed

partially f ulf illed

not f ulf illed

Source: Data and calculations by Fraunhofer ISI.

Moreover, and as discussed in greater detail in Section 5.2.1 below, the Schrödinger Program also successfully attained the objective to promote the transfer of knowledge, methods and techniques. Figure 17 below, for instance, shows that 81% (50% "applies" and
30% "chiefly applies") of all Schrödinger fellows were able to apply the gained knowledge
and skills in Austria.

4

Again, only the researchers of the control group that did go abroad are included in this figure.
With the exception of the expectation to specialize, all differences between the Schrödinger
fellows and the control group are statistically highly significant (Kruskal-Wallis test).
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Impact assessment

The impacts of the Schrödinger Program can be observed on three levels. On the micro
level, the present evaluation registered impacts on the individual scientists. On the meso
level, impacts on the Austrian Universities and other research institutions could be recorded. On the macro level, the Schrödinger Program impacted on the Austrian science system as well as the European Research Area. The following Sections will analyze the impacts that were recorded on each of the three levels.

5.1

Impact on the individual researchers

Figure 3:

What impact did your Schrödinger fellowship/stay abroad have on your
career, with regards to the following dimensions? 5

Schrödinger (N=703)

Control (N=342)

0% 20% 40% 60% 80% 100% 0% 20% 40% 60% 80%100%
current position

61

international visibility

25

53

37

6
5

52

28

10 7

50

33

12

your co-operation
networks

45

39

10

42

your publication output

48

35

94

38

your ability to acquire
f unding
highly conducive

24

33

16 11

conducive

20

hardly conducive

44
38
28

27

12
18 4
16

no inf luence

Source: Data and calculations by Fraunhofer ISI.

On the micro level, the Schrödinger Program has had a positive impact on the individual
researchers. Upon the question what impact the Schrödinger fellowship had on their careers, 61% of the fellows reported that their Schrödinger fellowship had been "highly conducive" for reaching their current position, as shown in Figure 3. Furthermore, the Schrödinger Programs’ impact on international visibility (53% "highly conducive"), co-operation
networks (45% "highly conducive") and publication output (48% "highly conducive") are
also reported to have been very strong. The lowest impact the Schrödinger Program is
reported to have had on its fellows’ is the ability to acquire funding, while a high 57% still

5

Of the control group only the researchers with experience abroad were included.
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consider their Schrödinger fellowship to be conducive (24% highly conducive; 33% conducive).
The impacts reported by the Schrödinger fellows in Figure 3 also tend to be higher than
the impacts reported by the researchers of the control group that also had the possibility
to go abroad. 6
The reminder of this section will take a closer look on the Schrödinger Program’s impact
on the mobility of its fellows and their ability to go abroad, the fellows’ research output as
well as the career development after their Schrödinger fellowship, all of which were already touched upon in Figure 3 above.

5.1.1

Impact on international mobility

The survey results lend strong evidence in support of the hypothesis that the Schrödinger
Program successfully promotes international mobility. Most fellows reported that they
would not have been able to realize their stay abroad without the Schrödinger Program. In
total, 72% of all Schrödinger fellows consider it to be "very unlikely" (35%) or just "unlikely"
(37%) that they would have been able to realize this.
Figure 4:

How likely do you consider it that you would have been able to go realize the stay abroad without the Schrödinger Program? (N=703)

0%
very likely

10

likely

17

unlikely

37

very unlikely

35

10%

20%

30%

40%

Source: Data and calculations by Fraunhofer ISI.

6

In the case of the impact on the current position and the publication output, the difference
between both groups is statistically significant at the 0.01 and 0.05 level respectively (KruskalWallis). With regards to the remaining impact categories, however, the differences are not significant.
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Figure 5:
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Control group without experience abroad: Reasons for not going
abroad (N=255) 7
0%

20%

Attractive job of f er in Austria

40%

27

Family reasons

36
50

Superior research conditions in Austria 3 5
To maintain or expand contacts with
2
scientists in Austria

28

9
7

32

11

23

23

Lack of f unding opportunities

10

26

23

chief ly applies

15

100%

30

41
20

80%

26

Costs of living abroad are too high

applies

60%

partially applies

24
15
does not apply

Source: Data and calculations by Fraunhofer ISI.

This finding is further strengthened by the information obtained from the control group. Of
all control group researchers 42% were not able to go abroad. As important reasons for
staying in Austria, these researchers often mentioned family reasons and the availability
of a position in Austria. These reasons, however, can always be expected to play a role,
also among Schrödinger fellows, who mentioned these as important reasons for returning
to Austria after their fellowship (see Figure 27 below). At the same time, however, more
than one third of the control group researchers that did not go abroad mentioned the high
cost of living abroad and the lack of funding opportunities as reasons for their decision to
stay in Austria (see Figure 5). These two reasons were ranked higher than existing research networks within Austria or the availability of an attractive job offer in Austria. 8 This
finding justifies the FWF’s choice in the case of the Schrödinger Program to use financial
incentives as an effective instrument to promote international mobility.

7

The gaps to 100% represent the share of n/a-responses.

8

The attractiveness of the Austrian science system – or rather the lack thereof – is an issue that
will be discussed in greater detail in Section 5.3.1 below.
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Figure 6: Control group researchers that did not go abroad: Did you apply for funding to
go abroad? (N=255)
0%

20%

No, did not apply f or f unding

60%

80

Yes, f or a regular position at a
host institution abroad

9

Yes, f or the Max Kade program

1

Yes, f or the APART program
Yes, f or a Schrödinger
f ellowship
Yes, f or a dif f erent source of
f unding

40%

2
2
6

Source: Data and calculations by Fraunhofer ISI.

The lack of funding mentioned by the researchers that never went abroad, however, appears to be primarily a problem of perception. As shown in Figure 6, 80% of the control
group researchers that never went abroad, never applied for funding either. This raises
the question why they never did. Unfortunately, the findings of this evaluation do not provide a conclusive answer to this question. One potential explanation could be a lack of
knowledge about the availability of such funding opportunities. Funding programs like the
Marie-Curie or the Schrödinger Program, however, seem to be rather well advertised in
the relevant target group. Whether there still is a lack of knowledge about adequate funding opportunities nonetheless will need to be examined in future evaluations.
Alternatively, the low number of funding applications among the control group researchers
that never went abroad could plausibly be explained by the researchers’ low expectations
about their ability to secure such funding. In this instance the Schrödinger Program might
have become a victim of its own success. The fact that it is now firmly established as an
elite funding program for early-career researchers might deter potential applicants from
applying. Individual researchers might not even apply simply because they do not see a
realistic chance that their application would be successful. To mitigate this effect that FWF
might potentially be able to increase the number of applicants from this group by communicating the comparatively high acceptance rates of the Schrödinger Program more
assertively.
Among the control group researchers 58% did go abroad. They used a range of alternative funding opportunities to realize their stay abroad (see Figure 7). Of the 58% that did
go abroad, 44% were able to fund their stay abroad through the host institution or regular
project positions at their host institution (24%). Another group was able to fund their stays
abroad through the Max-Kade (6%) and Marie-Curie (5%) programs or various other
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scholarships (21%). As suggested by Figure 5 above, however, the funding opportunities
are limited. Therefore, the fact that other sources of funding are available does not necessarily mean that the Schrödinger fellows would have been able to fund their stay abroad if
it had not been for the Schrödinger Program.
Figure 7:

Control group researchers that did go abroad: How did you fund your
stay abroad during the post-doc-phase? (N=222) 9
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Source: Data and calculations by Fraunhofer ISI.

5.1.2

Impact on research output

In addition to the promotion of international mobility, the Schrödinger Program also appears to have a positive impact on the research output of its fellows. The survey results on
this matter (see Figure 3 above) were confirmed by the bibliometric analysis of the publication output of the Schrödinger fellows and the control group.
Both the comparison of career phases and the comparison with the control group suggest
a positive impact of the Schrödinger Program. Figure 8 shows that the average publication
counts of the Schrödinger fellows are higher than those of the researchers of the control
group. 10 Figure 8 also shows that the average citation rates per publication are higher
among the Schrödinger fellows than the control group, including both groups, the researchers that went abroad and those that did not. On average the Schrödinger fellows
have 30.9 publications, which were cited 7.0 times on average. The average publication
count of the control group researchers is 26.6 and the average citation rate per publication
is 5.3.

9

136 control group researchers of those that went abroad skipped this question.

10

Control group, including those researchers that went abroad and those that did not go abroad.
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Figure 8:
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Source: Data and calculations by Fraunhofer ISI.

Needless to say, however, this does neither prove a causal link between the Schrödinger
Program and the high publication output, nor does it reveal much about the direction of
the causal relationship, if there is one. It might just be that the Schrödinger Program is
very successful at selecting researchers with a high research potential. There are a number of indicators, however, that suggest a causal impact of the Schrödinger Program. Figure 9 looks at a period of five years from the start of the fellowships, which is a plausible
window of time during which the results of the fellowships can be expected to be published, and compares this with the periods before and after this window. While the average publication count increases steadily from one period to the next, average citation
rates peak during the window of the Schrödinger fellowship and are lower before and after. This suggests that the Schrödinger fellowship does not only increase the number of
publications but indicates that it also has a positive impact the quality of these publications. As shown in Annex A.4, this finding holds true across all disciplines.

11

The citation rate is the average number of citations per publication. The mentioned citation
rates include self-citations. The exclusion of self-citations is problematic because technically it
can be difficult to distinguish between citations of publications by the same author or citations
by a different author with the same name. However, it is generally well established that there
is always some degree of self-citation. And in the specific context of this study, there is no
reason why one should expect Schrödinger fellows to use more self-citations than the researchers of the control group or vice versa.

Impact assessment

Figure 9:
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Another indication that supports the assumption that the observed increase in the publication output can be attributed to the Schrödinger Program is provided by the fact that the
Schrödinger Program provides its fellows with the unique opportunity to focus entirely on
research during their fellowship. Figure 10 shows that 87% were able to spent 91% to
100% of their time on research. This is dramatically higher than the time for research that
the fellows enjoyed during the other phases of their careers. Only 15% were able to dedicate this much time to research upon their return no matter whether they returned to Austria or whether they stayed abroad. Also in their positions preceding their Schrödinger
fellowship the reported research intensity is much lower.

12

In contrast, to Figure 8, this Figure looks at average annual rather than total publication
counts. The citation rates refer to the average citation rates per publication during the specified periods.The mentioned Ns are referring to the number of Schrödinger fellows that have
published in the given period. Not all Schrödinger fellows have published in all of the three
mentioned periods (before fellowship; 5 years after; later), however, while most fellows have
published in more than one period.

16
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Figure 10:

Time available for research during the Schrödinger fellowship compared with earlier and later career phases 13
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Source: Data and calculations by Fraunhofer ISI.

Also in comparison with the research focus of the control group, the time that Schrödinger
fellows can focus on research during their fellowship appears to be exceptionally high.
Figure 11 shows that only 34% of the researches of the control group working in Austria
were able to dedicate 91% to 100% of their time on research. This large difference might
well explain the higher publication output of the Schrödinger fellows.
It is noteworthy that the fellows that stayed abroad after the Schrödinger fellowship are
able to focus more on research than their peers that returned to and stayed in Austria.
This resonates with the critique of the research conditions in Austria discussed further
below (Section 5.3.1). This is also confirmed by the survey results from the control group.
The researchers of the control group that went abroad were able to focus 63% of their
time exclusively on research.

13

The mentioned Ns refer to the total number of survey participants that have completed the
individual questions on the career phases mentioned in the figure.
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Figure 11:
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Source: Data and calculations by Fraunhofer ISI.

5.1.3

Impact on career development

As shown in Figure 12, the large majority of the responding Schrödinger fellows consider
their fellowship to have had a positive impact on their career prospects in Austria. The
Schrödinger fellows even consider the impact to be higher than the researchers of the
control group. 41% of the Schrödinger fellows, compared to only 33% of the researchers
of the control group responded that this statement fully "applies". 14
Figure 13 shows that 50% of all Schrödinger fellows consider it to have been "very unlikely" (13%) or "unlikely" (37%) that they would have achieved their current position without
their Schrödinger fellowship. The respondents of the control group attribute a similar importance to their stays abroad. It is quite remarkable that the respondents, many of which
have already enjoyed long and successful careers, still attribute such a strong impact to
their Schrödinger funded stays abroad.

14

The difference between both groups, however, is not statistically significant (Kruskal-Wallis
test).
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Figure 12:
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Figure 13:
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Figure 14 shows the highest positions that the Schrödinger fellows have achieved until
today by start year of their fellowship. Of all Schrödinger fellows that commenced their
stay abroad between 1985 and 1989, for instance, 58% have become full professors by
now. Of the fellows that went abroad between 1990 and 1994 it is 64% and 55% for the
fellows that went abroad between 1995 and 1999. Put differently, 55% of all Schrödinger
fellows that went abroad 15 years or a longer time ago have become full professors since.
This is fully consistent with the finding of the 2006 evaluation of the Schrödinger Program

15

This figure only includes those control group researchers that did go abroad. The difference
between both groups, however, is not statistically significant (Kruskal-Wallis test).

16

This figure, too, only includes those control group researchers that did go abroad.
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Figure 14:
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that slightly more than 50% of the researchers that have received a Schrödinger grant at
least 15 years or longer ago have achieved professor positions. 17
This raises the question to what extent the impressive career advancement of its fellows
can be attributed to the Schrödinger Program. Again, a direct causal link is difficult to
prove. It is instructive, however, to look at the factors that influence career advancement.
The first factor is likely to be the research output of the given job candidate. In academic
recruitment processes this is commonly measured by means of publication counts. And as
Section 5.1.2 above suggests, the Schrödinger Program is very likely to have had a significant impact on the high publication output of its fellows.

Figure 15:

All survey participants: How would you rate the reputation among
heads of universities and research institutions of Schrödinger fellows/researchers that went abroad using school grades from 1 to 5 (1
= highest; 5 = lowest grade)? 18
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Source: Data and calculations by Fraunhofer ISI.

In addition to research output, informal factors, such as networks and reputation, can also
be expected to play an important role in University recruitment processes. The Schrödinger Program appears to have a positive impact on both. Section 5.2.2 below shows the
positive impact of the Schrödinger Program on the network and interconnectedness of its
fellows. Figure 15 shows that, in total 61% of the responding Schrödinger fellows expected the reputation of Schrödinger fellows among heads of universities to be very high.
Measured in school grades from 1 to 5, where 1 is the highest and 5 the lowest grade,
35% assessed the fellows reputation with the grade "1" and 26% with the grade "2",
whereas only 52% of the researchers of the control group rated the reputation of researchers with international experience with the grades "1" (26%) or "2" (26%). This is
17

Warta, Katharina (2006): Evaluation of the FWF mobility programs Erwin Schrödinger and Lise
Meitner. Technopolis. p. 11.

18

The gap to 100% represents the share of those survey participants that responded with n/a.

Impact assessment

21

fully consistent with the workshop result that the Schrödinger Program has evolved into a
career springboard attracting excellent academics and thus enjoying a very good reputation across the Austrian science system (see Figure 15), giving the Schrödinger fellows a
significant advantage within this system.
The comparison with the control group provides another indication that the Schrödinger
Program is likely to have had a causal impact on its fellows’ impressive career advancement. A significant number of the researchers of the control group that did not go abroad
consider their lack of experience abroad to have had a negative impact on their career.
Across the five categories, between 33%, with regards to the ability to acquire funding,
and 43%, with regards to international visibility and co-operation networks, of the researchers in the control group consider it to have been either very disadvantageous or just
disadvantageous that they were never abroad (see Figure 16).
In sum, all the evidence presented in this section suggests that the Schrödinger Program
has a positive impact on its fellows’ career advancement. While it is not possible to prove
a direct causal link, a number of indicators suggest that the observed effects can be attributed to the Schrödinger Program.
Figure 16:
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5.2

Impact on the research institutions and universities

The evidence gathered through the survey and the bibliometric analysis shows that the
Schrödinger Program also has a positive impact on the involved research institutions and
universities in Austria. At this level it is possible to distinguish between impacts on the transfer of knowledge, methods and techniques (Sub-Section 5.2.1) as well as the improved international interconnectedness of the involved institutions (Sub-Section 5.2.2)

5.2.1

Transfer of knowledge, methods and techniques

Figure 17 shows that the large majority of the questioned Schrödinger fellows were able to
apply the knowledge they gained during their research stay abroad in Austria upon their
return. 50% answered that this statement "applies" and another 30% responded that it
"chiefly applies." Of the control group only 44% ("applies") and 36% ("chiefly applies")
supported this statement. 19 The Schrödinger fellows also reported that they were able to
build up a new research focus and to establish new methods and techniques. The difference to the control group, however, is small and not statistically significant.
Figure 17:
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Source: Data and calculations by Fraunhofer ISI.

19

The difference is statistically significant at a significance level of 0.05.

20

The mentioned Ns only include those respondents that stated that they directly returned to
Austria.

Impact assessment

23

Figure 17 also suggests that the Schrödinger Program also has a positive impact on the
ability to acquire research funding. This may partly be explained by the fact that a Schrödinger fellowship can improve the international interconnectedness of the fellow (see Section 5.2.2) and thus access to international research consortia, which tend to be more likely to acquire funding. This also appears to be confirmed by the survey responses of the
control group. 21
In all cases, except for the acquisition of research funding, where the responses of the
control group are slightly higher, the impacts of the Schrödinger fellowships appear to
have been slightly higher than those of the stays abroad enjoyed by the researchers of the
control group. However, also the respondents from the control group point at a positive
impact of research stays abroad, thus confirming the findings of the survey of the Schrödinger fellows.
Male Schrödinger fellows tend to be much more optimistic about their ability to contribute
to their Austrian research institution than their female colleagues. Whereas more than one
third of the male respondents indicate that they were able to apply the gained knowledge
in the Austrian research institutions, for instance, only 26% of the female respondents
verify such an impact. Women are also more modest with regards to the introduction of
new methods and techniques (see Figure 50 in the Annex A.3).

5.2.2

International interconnectedness

The Schrödinger Program also supports the international interconnectedness of the involved research institutions, as shown in Figure 18. In sum, 67% of the Schrödinger fellows responded that the statement that the Schrödinger Program improved the interconnectedness and visibility of Austrian science "applies" (24%) or "chiefly applies" (43%).
The control group reported a similar impact. 22
One way in which the returning researchers improve the international interconnectedness
of their Austrian home institutions is through their relationship with their former host institution. As shown in Figure 19, the large majority of Schrödinger fellows reported that they
are still in touch with their old host institution in various ways, ranging from conferences
and co-publications, joint research projects and regular visits to the exchange of researchers. Women, however, tend to be more modest about their ability keep in touch
with their host institutions (see Figure 51 in the Annex A.3).

21

The difference between the two groups is not statistically significant.

22

The differences are not statistically significant.
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Figure 18:
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Figure 19:
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The figure only includes those researchers (Schrödinger and control) that directly returned to
Austria after their stay abroad.

Impact assessment

25

The researchers of the control group also reported to be still in touch with their former host
institution. In some cases, they appear to be more actively in touch with their former hosts
than the Schrödinger fellows are with theirs. The difference between both groups, however, is not statistically significant.
These results are confirmed by the bibliometric analysis, which also suggest that the
Schrödinger Program has a positive impact on the integration of Austria’s research institutions in international research networks. Figure 20 shows that the Schrödinger fellows copublish more than the researchers of the control group. On average, they also co-publish
with a larger number of non-Austrian co-authors and non-Austrian institutions and a larger
number of different countries.
Figure 20:
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The average number of institutions refers to the number of different research institutions that
appear in the Schrödinger’s and control group researchers’ co-publications. These numbers
are not concerned with individual researchers.
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However, not only the comparison with the control group but also the in-time comparison
suggests a positive impact of the Schrödinger Program. The number of co-publications as
well as the number of organizations and countries with which the fellows co-operate increases significantly from the time before the fellowship to the time of the fellowship and
the later career phase (see Figure 21). Again, the time of the fellowship is defined as the
five years from the start of the fellowship, which is the typical window of time in which research results reach the publication stage. As shown in Annex A.4, this finding holds true
across all fields of science.
Figure 21:
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5.3

Impact on the Austrian science system and the European
Research Area

The Schrödinger Program also has an impact at the macro level, on the Austrian as well
as the European science system. At this level, the main question is whether the fellows
stay in academia, whether they return to Austria or whether they stay abroad and, if so,
whether this leads to a loss of the Austrian or European science system. This question is
addressed in Section 5.3.1. Section 5.3.2 discusses the impact of the Schrödinger Program on the integration of the European Research Area.
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5.3.1
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Ongoing mobility

Of all Schrödinger fellows that have already completed their fellowship, 67% directly returned to Austria within 12 months after their fellowship. This is slightly lower than the return rate of around 76% reported in the previous evaluation from 2006. 25 By comparison,
72% of the researchers of the control group that went abroad directly returned. This is
also higher than the return rate of the Schrödinger fellows.
Figure 22:

Did you return to Austria directly (within 12 months) after your
Schrödinger fellowship/stay abroad? 26
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Source: Data and calculations by Fraunhofer ISI.

Figure 24 shows that 17% of the Schrödinger fellows that stayed abroad, returned at a
later point in their careers. 7% return within the first four years after the fellowship and
another 7% return 4 to 10 years later. That means that a significant number of
Schrödinger fellows stay abroad.
These survey results are confirmed by the bibliometric analysis. Figure 23 shows the affiliations of the Schrödinger fellows during the years following their fellowship. The figure
is based on the information that the Schrödinger fellows provide on their publications regarding their institutional affiliation. A little less than 40% of all Schrödinger only report
international affiliations on their publications. And a little more than 60% state on their
publications that they are affiliated to both an Austrian and an international institution. In
the survey, as shown in Figure 22, 67% of the Schrödinger fellows stated that they returned to Austria. This number is slightly higher but still relatively close, considering the
25

Warta, Katharina (2006), p. 22.
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Of the control group, only those researchers are included who did go abroad.

Affiliation(s) of the Schrödinger fellows during the years following the Schrödinger fellowship (N=1559) 27
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This Figure is based on the information that the Schrödinger fellows provide on their publications regarding their publications. This is not to
be confused with the place of work, where they spent most of their time. Researchers often tend to have multiple institutional affiliations.
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fact that the bibliometric findings are based on completely different data. The difference
might be explained by the fact that the Schrödinger fellows simply publish more under
their international affiliations than their Austrian affiliations.
Figure 24:

Schrödinger fellows that initially stayed abroad: Did you return to Austria eventually, and if so when? 28
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During the years directly succeeding the stays abroad, the share of Schrödinger fellows
with affiliations in Austria and abroad is higher than in later years. This appears to confirm
the finding of Section 5.2.2 above that the Schrödinger Program promotes the international interconnectedness of its fellows. This effect, however, appears to decrease over time.
The most commonly cited reason for the decision to stay abroad is the existence of an
attractive job offer. 29 This was stated by 73% of all Schrödinger fellows that did not directly return and 69% of the researchers of the control group (see Figure 26 below). Of
the Schrödinger fellows that stayed abroad 48% stayed at their host institution and 52%
moved on to a different institution abroad.

28

Not all of the 221 Schrödinger fellows that staid abroad completed this question.

29

This is especially true for men, whereas women often did not mention this opportunity.
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Figure 25:
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The high number of non-returning fellows does not necessarily have to be interpreted as a
loss to Austrian science. The bibliometric analysis suggests that the Schrödinger fellow
staying abroad tend to assume the role of "bridge heads." They improve the international
interconnectedness and the integration of the Austrian science system in international
academia. Figure 25 shows that whenever such bridge heads are involved in copublications with Austrian researchers tend to co-publish with other non-Austrian authors
more often. In the case where Austrian publications involve a Schrödinger fellow that
stayed abroad, the share of international co-publication is 60%. These publications include an Austrian author, a Schrödinger fellow or alumni working abroad, as well as another international co-author. In contrast, only 48% of all Austrian publications – i.e. publications involving at least one Austrian author – are international co-publications – i.e. publications involving an Austrian as well as a non-Austrian author. This comparison suggests
that with a Schrödinger fellow that stayed abroad the share of international co-publications
is significantly higher than without their involvement. 30
Moreover, it is important to consider the reasons why the Schrödinger fellows did not return. According to the survey results, 52% of the Schrödinger fellows that stayed abroad
reported that they did not find a job in Austria (see Figure 26). From the perspective of
allocative efficiency, it ought to be welcomed that researchers for whom there is no ade30

These calculations are based on institutional affiliations, i.e. the affiliation that authors mention
on scientific publications.
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quate position in Austria stay abroad and continue to gain experiences and skills until a
compatible position becomes available.
The main reason why Schrödinger fellows stay abroad, however, has to do with the career
options and research conditions abroad that are considered to be significantly better than
the conditions in Austria. 73% reported that they stayed because they found an attractive
academic job. 37% mentioned the better career options and perspectives abroad and
40% cite the better conditions for research as a reason for staying abroad.
Figure 26:

Researchers that stayed abroad: Critical factors influencing the decision to stay abroad 31
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Source: Data and calculations by Fraunhofer ISI.
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Includes only those researchers (Schrödinger and control) who staid abroad.
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The attractiveness of academia outside Austria is mirrored in Figure 27 that highlights the
poor research conditions and unattractive career prospects in Austria. Asked about the
critical factors influencing their decision to return to Austria, only 12% of the respective
Schrödinger fellows declared that they considered the career options and perspectives
within Austrian academia to be better than abroad. Only 1% cited the research conditions
in Austria as a reason for their return. These results were also confirmed by the researchers of the control group.
Figure 27:

Researchers that directly returned to Austria: Critical factors influencing the decision to return to Austria 32
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The relative unattractiveness of research conditions and career prospects in Austria has
already been addressed by previous research. Janger, Strauss and Campbell had made

32

Includes only those researchers (Schrödinger and control) who directly returnd after their stay
abroad or Schrödinger fellowship
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similar observations. 33 The authors explain the frustration with the Austrian science system by the high prevalence of a chair rather than a departmental system and the absence
of a tenure track system. Both tend to lead to a dualisation of the academic job market in
which the "insiders" control attractive permanent positions and the "outsiders" compete for
a limited number of temporary positions.
The most commonly cited factor for the decision to return to Austria are private and family
reasons with 60%. Next 53% mentioned pre-existing contracts that were only interrupted
for the Schrödinger fellowship as a reason for their return. This suggests that the
Schrödinger fellows tend to have deep personal and professional roots in Austria. However, the poor research conditions and career prospects in Austria lead researchers to go
and to stay abroad.
The unattractiveness of the Austrian science system is also confirmed by the responses of
the control group as well as the workshop participants. Factors undermining the attractiveness of the Austrian science system that were commonly mentioned in the survey as
well as the workshop include:
• The temporary nature of many entry level academic jobs.
• The "Kettenvertragsregelung", a provision from the 2002 legal framework for universities, that forces universities and research institutions to offer a permanent contract to
all employees, who have been employed on temporary contracts for six years, or eight
years in the case of non-full-time employment. 34 In practice, however, it was argued,
this leads to a situation where researchers often lose their position at the end of this
period instead of being offered a permanent job.

33

Janger, J./Strauss, A./Campbell, D.F.J. (2013): Academic careers: a cross-country perspective. Work Package. 305 MS64 "Research paper on new university research organization
model", Part II, Working Paper no 37.

34

This provision is based on § 109 of the Universitätsgesetz from 2002: § 109 (1 and 2) in German: (1) Arbeitsverhältnisse können auf unbestimmte oder bestimmte Zeit abgeschlossen
werden. Arbeitsverhältnisse auf bestimmte Zeit sind bei sonstiger Rechtsunwirksamkeit des
Arbeitsvertrags auf höchstens sechs Jahre zu befristen, sofern in diesem Bundesgesetz nicht
anderes bestimmt ist. (2) Eine mehrmalige unmittelbar aufeinanderfolgende Befristung ist nur
bei Arbeitnehmerinnen und Arbeitnehmern, die im Rahmen von Drittmittelprojekten oder Forschungsprojekten beschäftigt werden, bei ausschließlich in der Lehre verwendetem Personal
sowie bei Ersatzkräften zulässig. Die Gesamtdauer solcher unmittelbar aufeinanderfolgender
Arbeitsverhältnisse einer Arbeitnehmerin oder eines Arbeitnehmers darf sechs Jahre, im Fall
der Teilzeitbeschäftigung acht Jahre nicht überschreiten. Eine darüber hinausgehende einmalige Verlängerung bis zu insgesamt zehn Jahren, im Fall der Teilzeitbeschäftigung bis zu insgesamt zwölf Jahren, ist bei sachlicher Rechtfertigung, insbesondere für die Fortführung oder
Fertigstellung
von
Forschungsprojekten
und
Publikationen
zulässig.
Source:
http://www.ris.bka.gv.at/GeltendeFassung.wxe?Abfrage=Bundesnormen&Gesetzesnummer=2
0002128
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• The lack of appreciation for ambitious young researchers with research experience at
leading research institutions outside academia. Many returning researchers feel that
they are not welcome and that the knowledge and skills they have gained are not appreciated. One of the survey respondents declared that:
„I was treated like a student, not like a researcher with decades of experience. I was
given a tiny desk without a phone in a room full of students." 35
• The perception that academic recruitment processes lack transparency and that they
are not based on meritocratic principles.
As discussed in Annex A.4 below, the survey shows that the working conditions are
deemed to be particularly unattractive in the field of biology.
Figure 28:

Researchers that returned to Austria: What obstacles, if any, were you
confronted with upon your return? 36
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With regards to factors influencing the decision to stay abroad or to return to Austria there
are a number of differences between male and female Schrödinger fellows. During the
post-doc phase women tend to have permanent contracts less often than their male colleagues therefore they also reported less often that they returned to Austria because they
had an existing contract. Moreover, women also tend to mention the better research conditions and career options abroad more often than their male colleagues. With regards to
35

Translated from German. Original: "Ich wurde behandelt wie eine Diplomandin, nicht wie eine
Forscherin mit jahrzehntelanger Erfahrung. Hatte einen zu kleinen Schreibtisch, kein Telefon,
in einem Zimmer voller Studierender".

36

Only includes those researchers (Schrödinger and control) that went abroad and directly returned to Austria thereafter. However, not all survey participants completed this question.
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private and family reasons it is noteworthy that for both women and men family reasons
are an equally important factor to return to Austria, however, three times more women
(12%) mentioned private and family reasons as a factor influencing their decision to stay
abroad than men (4%). For more information see Figure 52 and Figure 53 in the Annex.
Although 40% of all Schrödinger fellows reported that they did not see any obstacles upon
their return, Figure 28 shows a number of obstacles that the Schrödinger fellows were
confronted by upon their return that undermine the attractiveness of the Austrian science
system. The statement that "insufficiently established personal networks in Austria" pose
an important constraint was supported by 51% of the respondents ("applies" (9%), "chiefly
applies" (22%) or "partially applies" (20%)). A total of 39% saw the lack of appreciation for
skills and knowledge obtained abroad as an obstacle. These survey results are similar for
the control group and confirm the anecdotal evidence provided by the workshop. 37 These
obstacles appear to be higher for women than for men (see Annex A.3).
Of the female Schrödinger fellows only 29% agreed with the statement that there were no
obstacles, compared to 39% of all men. Women tend to see insufficiently established personal networks in Austria and the general lack of reputation of expatriate scientists in Austria to be larger obstacles than their male colleagues.
This alarming situation can only be addressed by improving the working conditions within
the Austrian science system. The results show very clearly that the Schrödinger Program
is not the reason why researchers do not return to Austria. With the introduction of the
funded return phase, the Schrödinger Program already appears to do all it can to promote
the return of its fellows.

5.3.2

Impact on the European Research Area

On the macro level, not only impacts on the Austrian science system but also implications
for the European Research Area could be observed. Figure 29 shows that a total of 58%
of the responding Schrödinger fellows were of the opinion that the Schrödinger Program
strengthens integration of Austria in the European Research Area (21% responded with
“applies” and 37% with “chiefly applies”).
21% responded with "applies" and 37% with "chiefly applies". A total of 34% answered
that the Schrödinger Program improved the integration of their home institution in the
European Research Area. The respondents of the control group see the impact of their
stays abroad to be stronger on the European Research Area than the responding

37

The differences between both groups are not statistically significant.
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Schrödinger fellows. 38 This may be explained by the fact that more than other researchers the Schrödinger fellows are able to go to the leading institutions in their field, which
tend to be in North America rather than Europe. Consequentially, many fellows do not see
any impact on the European Research Area. Figure 30 shows that the large majority of
Schrödinger fellows go to the United States. However, a significant share also goes to
research institutions in Europe.
Figure 29:

Were you able to improve the integration of Austria in the European
Research Area? 39
Control (N=337)

Schrödinger (N=697)
0%
In your opinion, does the SchrödingerProgram strenghten the integration of
the European Research Area?

Were you able to integrate the Austrian
institute stronger in the European
Research Area af ter your return?

20%

21

13

applies

40%

37

21

60%

80% 100%

0%

39

18 5

26

17

19

chief ly applies

20% 40% 60% 80% 100%

partially applies

41

26

24

10

20

does not apply

Source: Data and calculations by Fraunhofer ISI.

The bibliometric analysis suggests that the Schrödinger Program has a positive impact on
the intra-European research collaborations in the form of co-publications. Whilst 70% percent of all Schrödinger fellows and researchers of the control group co-publish with other
authors from Austria, a large number also co-publishes with researchers from other European countries. Researchers from the United States still represent the largest group of
international co-authors. 60% of all Schrödinger fellows (46% of all researchers of the
Control group) co-publish with authors from the United States. This confirms the finding
that the United States are an important destination and collaboration partner for Austrian
scienctists. However, 8 of the top 10 countries, including Austria, for co-publications are
European. Schrödinger fellows co-publish almost as often with German co-authors (59%)
as with American co-authors. Around 30% of all Schrödinger fellows also co-publish with
co-authors from Great Britain (38%), Switzerland (32%), France (30%), Italy (27%) and
The Netherlands (25%). This shows that the Schrödinger fellows are already well inte38

This difference is statistically significant at the 0.1 level.

39

From the control group only those researchers that went abroad were included.
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grated in international and European research networks. They also tend to co-publish
more often with authors from other European countries than the researchers from the control group.
Figure 30:
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Figure 31:

Top 10 list of countries for co-publications
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Since 1985, the Schrödinger Program has been evaluated, redeveloped and improved
several times. As a result, the design of the program can be considered to be highly compatible with its goals to enable researchers at the post-doctoral level to gain experience at
leading foreign research institutions and thereby to facilitate access to new scientific areas, methods, procedures and techniques so as to contribute to the further development of
science in Austria.
Most elements of the Schrödinger Program have been rated to be "highly conducive" to
the objectives of the program by the Schrödinger fellows. 94% consider the duration of the
funding of 10 to 24 months without a return phase and 16 to 36 months with a return
phase to be "very conducive" (60%) or "conducive" (34%) to the objectives of the Schrödinger Program (see Figure 32). In the previous evaluation from 2006 it was recommended to differentiate the length of the funding, in response to subject dependent needs. At
that time the length was still 10 to 24 months only. The survey results of the present evaluation suggest that the length of the funding no longer is an issue. There were no significant differences between the various scientific disciplines. 40
The abolishment of the previous age limit of 35 years that was recently introduced
achieved a total approval of 68% (38% "very conducive" and 30% "conducive"). Also the
travel grants for international conferences and the grant toward publication costs achieved
a high approval by the survey participants.
Figure 32:

How do you assess the following elements of the Schrödinger Program, with regards to the Schrödinger Program’s objectives? (N=703)
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Figure 33 shows that also the size and form of funding achieved a high approval by the
survey participants. A remarkable total of 93% consider the size of the funding to be "very
conducive" (49%) or "conducive" (44%). A total of 90% of the survey participants also
considered the fact that the funding is paid in the form of a stipend to be "very conducive"
(62%) or "conducive" (28%). Also the travel grants for family members and the payments
for accompanying children are viewed very positively.
The recently introduced refund of contributions to the Austrian pension scheme received
the third highest approval with 50% rating it to be "very conducive" (26% "conducive").
Figure 33:
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The return phase through which Schrödinger fellows can be awarded a senior post-doc
salary for a period of 6 to 12 months upon their return, achieved the second highest approval rating after the funding of living costs in the form of a stipend with 55% of the survey participants rating it to be "very conducive" to the objectives of the program. With the
introduction of the return phase in 2009, the FWF responded to the finding of the 2006
evaluation that a quarter of all Schrödinger fellows stayed abroad.
Of all fellows that assumed their fellowship with the beginning of 2009 and later and thus
had access to it, roughly one third made use of it. This share may seem rather small but it
is not surprising given the fact that many Schrödinger fellows either return to an existing
contract or directly find an attractive position after their fellowship (see Figure 27).
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Figure 34:
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Source: Data and calculations by Fraunhofer ISI.

The large majority of the fellows that used it cited it as the main reason for their return and
half of the respondents reported that it was also an important factor in their decision to
stay in academia at all. Although the number of fellows that have made use of the return
phase, and thus respondents, is rather low this provides a first and good indication that
the introduction of the return phase constitutes an improvement of the program.
Figure 35:

Did the return phase contribute to your decision… (N=37)
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Source: Data and calculations by Fraunhofer ISI.

The introduction of the return phase was made possible by the FWF’s successful application for EU co-funding within the framework of the Marie Curie Actions (COFUND). The
EU’s co-funding amounts to 40% of the Schrödinger Program’s budget. The effect of the
co-funding can also be seen in Figure 36. After a small slump in the mid 2000s, the total
funding increased sharply in 2009, allowing the FWF to maintain a high number of grant
holders and a high approval rate despite the extra costs created by the return phase. This
is also a direct response to the recommendation of the 2006 evaluation to ensure that
funding can be continuously assigned according to demand, given the good overall performance of the program.
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Figure 36:
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Figure 37:

Acceptance rate (1985-2012)
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approval rate for female applicants

Program assessment

43

The acceptance rate is shown in Figure 37. Despite a decline from 90% in 1992 to an acceptance rate of around 70% until 2002, the current acceptance rate of around 50% is still
rather high. Given the positive impacts of the program as described above, however, this
rate cannot be considered to be too high. It is also noteworthy that the acceptance rate for
women has increased steadily and is now almost just as high as the acceptance rate for
men.
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Conclusions

The evidence gathered by this evaluation suggests that the Schrödinger Program with a
return phase is well managed and that its overall objectives are achieved. The way in
which the program has been repeatedly evaluated and how it has continuously been
adapted and improved is commendable. This is also reflected in the high level of satisfaction expressed by the surveyed Schrödinger fellows.
The evaluation results also suggest the accomplishment of the program’s twin goals (1.)
to enable early-career researchers to gain experience at leading foreign research institutions and thus (2.) to facilitate Austria’s access to knowledge and methodologies developed in the international scientific arena. The self-reported reputation of the foreign host
institutions is significantly higher among the Schrödinger fellows than the researchers of
the control group that also went abroad. At the same time, a number of findings also indicate a positive impact on the transfer of knowledge and methodologies.
The evaluation assessed the impact of the program on four different levels: The individual
researchers’ careers, the involved research institutions, the Austrian Science system and
the European Research Area.
At the level of the individual researchers, the Schrödinger Program proved to have a positive impact on research output and career development. This was confirmed by the survey, the bibliometric analyses as well as the control group comparison. The Schrödinger
fellows did not only tend to achieve higher publication and citation rates. They also tended
to publish significantly more and attract more citations during and shortly after their fellowship than in the career phases before and after their fellowship. Another notable finding is
that 47% of all Schrödingers that started their fellowship before 2005 have become full
professors until today. Of all fellows that started before 1995, 64% have become full professors. This confirms the respective findings from the previous evaluation in 2006.
At the level of the involved Austrian universities and research institutions, too, a positive
impact could be measured. The Schrödinger Program appears to promote the transfer of
knowledge and methodologies into Austria. The bibliometric analyses of co-publication
patterns also show that the Schrödinger Program appears to improve the integration of
Austria into international research networks.
At the level of the Austrian science system, fears of a potential brain drain could not be
confirmed. Although 33% of all fellows do not immediately return to Austria after the end
of their fellowships, the bibliometric analyses show a strong ‘bridge head’ effect. The fact
that fellows stay abroad tends to have a positive effect on the integration of Austrian science into international research networks, measured by means of co-publications.
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At this level, however, the evaluation also registered strong constraints that limit the positive impact of the Schrödinger Program. Both the Schrödinger fellows and the respondents from the control group alike unequivocally criticize the poor research conditions and
unattractive career prospects within the Austrian science system. This criticism was particularly raised among female researchers. These conditions are also the most commonly
cited reason for the decision not to return to Austria after the Schrödinger fellowship.
At the level of the European Research Area, the survey results show that although most
Schrödinger fellows go to host institutions in North America, Schrödinger fellows show an
increased propensity to collaborate and co-publish with researchers from other European
countries.
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Based on the aforementioned conclusions, a continuation of the Schrödinger Program is
to be recommended without any reservations. Furthermore, the following specific recommendations are made:
1.

The FWF should continue its efforts to increase the funding available for the Schrödinger Program in order to continue to fund as many early career academics as financially possible. Therefore, the program’s acceptance rates should be kept at a
high level. The evaluation results suggest that the FWF has always successfully selected the most motivated and adequate candidates for Schrödinger funding. However, there are two reasons to consider supporting even more researchers with a
Schrödinger fellowship:
a.

b.

The comparison with the control group showed that the group of researchers
that are bound to benefit from such stays abroad is much broader. There appear to be more adequate candidates than fellows that are funded through
Schrödinger.
The increasing internationalization of science is likely to demand a higher degree of international interconnectedness of Austrian researchers and the
Schrödinger Program proved to be an effective tool to promote this.

2.

Deciding on the allocation of research funding across career phases, it should also
be taken into consideration that research stays abroad during the post doc phase,
compared to other career phases, proved to have a particularly positive impact.

3.

The FWF, to the extent that this is in its power, but also all other actors that shape
Austrian science policy need to work on an improvement of the research conditions
and career prospects within the Austrian science system, which were criticized so
strongly by the 1.316 researchers surveyed for this study as well as the participants
of the expert workshop.
•

In this context, the so-called Kettenvertragsregelung was commonly criticized. This provision in the 2002 legal framework for universities is alleged
to have the unintended effect of making it more, rather than less, difficult for
early-career researchers to move out of temporary employment into permanent positions. This issue, however, was not the focus of this evaluation
and ought to be carefully evaluated in future research.

•

Another factor that might be considered in this context is the availability of
positions allowing early-career researchers to focus on research. The survey results suggest that the self-reported time available for research decreases dramatically once they return to Austria.

This translates into two recommendations:
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a)

As these issues are largely beyond the control of the FWF, it should promote
the policy debate on these issues and it should endorse international collaboration and policy learning, as also other countries such as Germany, for instance,
may be facing similar problems.
b) Based on the evidence compiled for the present study, it is strongly recommended to dedicate a future evaluation to the careful assessment of the impact
of temporary employment and related policies on the career choices and development, and research performance and mobility of early-career researchers.

4.

Efforts to promote the role of women in science should be maintained. Although the
gap in the yearly number of male and female Schrödinger fellows has almost been
closed, the empirical evidence gathered by this evaluation suggests that there still is
room for improvements. The survey results show that female Schrödinger fellows
found it more difficult to transfer the knowledge gained abroad to their Austrian research institutions. Moreover, female Schrödinger fellows significantly less often had
the opportunity to return to an existing position at their home institution, which they
had interrupted for their stay abroad. They also mentioned significantly less often
that they found an attractive job offer upon their return to Austria.

5.

Considering that this evaluation could provide first evidence supporting a positive
impact of the return phase, this new element of the Schrödinger Program should be
continued and reevaluated once more researchers have made use of it.
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Annex
A.1

Report to COFUND

A.1.1

Has the co-funded project attracted other additional funding?

The Schrödinger Program has only been funded by the FWF and COFUND.

A.1.2

Have social security conditions for fellows changed due to
COFUND?

As a result of COFUND, the FWF has been able to start refunding voluntary contributions
to the Austrian statutory pension insurance during the time of the fellowship. The survey
results suggest that this has had a very positive impact. 50% of the fellows that participated in the survey considered it to be "very conducive" to the objectives of the program.
Another 26% considered it to be "conducive".
Moreover, the COFUND contributions were used to facilitate the reintegration in the Austrian job market of the returning Schrödinger fellows. Returning fellows now have the opportunity to apply for a "return phase" of 6 to 12 months that is funded with a senior postdoc salary. Although the return phase was mainly intended to reduce the risk of a brain
drain and to increase the duration of funding, which was criticized in a previous evaluation, this new instrument can also be considered to have had a positive impact on social
security conditions. The return phase received a high approval rating by the survey respondents. Of all survey participants, 55% considered it to be "very conducive" to the objectives of the program.

A.1.3

Indicate the impact of the programme for the European Research Area, e.g. impact on employment or transnational mobility or other aspects

The Schrödinger Program improves the integration of the European Research Area in two
ways. First, it promotes intra-European mobility of researchers. Although the majority of
Schrödinger fellows still spend their fellowship in the United States, the share of fellows
that goes to other European countries has increased considerably. While in the late 1990s
only 23% of all funded fellows went to European countries, today 40% have chosen European host institutions (see Figure 38).
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Figure 38:
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The bibliometric analysis suggests that the second way that the Schrödinger Program
improves the integration of the European Research Area is by promoting intra-European
research collaborations in the form of co-publications. Although again the United States
represent the most important co-publication partner, Germany follows as a close second.
And in total 8 of the top 10 co-publication partner countries are European. It is also noteworthy that the researchers of the control group collaborate more with the United States
and less with European partner countries (see Figure 39).
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Figure 39:

Top 10 list of countries for co-publications
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A.1.4

Indicate whether the program may have generated results
and/or best practices (expertise or scientific advice) which
could be used by policy makers, e.g. improvement of the
evaluation of fellowships.

The main result of the present impact evaluation is that stays abroad during the post-doc
phase are beneficial on many different levels, the level of the individual researchers, the
level of the involved research institutions, and the level of the science system. Of course,
the empirical findings of this study cannot directly be generated to other countries. Deductively, however, there is no reason why one should expect such mobility programs should
have a less positive impact in other countries. Therefore, this finding may also serve as
best practice example that might be considered by policy-makers elsewhere.
A second – albeit related – policy lesson that can be drawn from the impact evaluation of
the Schrödinger Program is that research stays abroad during the post doc phase, compared to other career phases, proved to have a particularly positive impact. Again, it is not
possible to generalize directly from the Schrödinger Program to similar programs in other
countries. Nonetheless, this finding might be considered by policy-makers in Austria or
elsewhere that need to decide on the allocation of research funding across different career phases.
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Third, the impact evaluation of the Schrödinger Program also provides answers on the
question whether such mobility programs may lead to an unintended "brain drain." The
present study showed that such fears are largely unfound. First, most researchers tend to
have strong professional and personal roots in their country of origin and therefore always
have a strong incentive to return. This finding was also confirmed by the information obtained from the control group. Secondly, this study could show that the fact that researchers do stay abroad does not necessarily need to be interpreted as a loss to the home
country. By means of bibliometric analyses, it could be shown that the Schrödinger fellows
that stay abroad tend to form "bridge heads" that improve the integration of Austria into
international research networks. Both of these findings may also be considered by policymakers elsewhere.
Fourthly, the present study also showed that the main factor influencing researchers’ decision to stay abroad is the relative attractiveness of research conditions and career prospects of the home country. The survey respondents and expert workshop participants
strongly criticized these conditions, which were also cited as the main reason why researchers did not return to Austria. Conversely, the best way to reduce the risk of a brain
drain is to improve the attractiveness of research careers in the home country. This finding
should also be considered in other countries that are deemed to be rather unattractive by
early-career researchers, such as Germany. While this is not the focus of the present
evaluation, the collected evidence suggests that a critical factor determining the attractiveness of career prospects are policies toward temporary employment. While more research will be necessary on this point, the case of Austria suggests that the policies
meant to promote researchers’ access to permanent positions, such as the Kettenvertragsregelung, appear to have the opposite effect. After the end of the stipulated time
frame in which temporary employment is still allowed, researchers do rather appear to
lose their current positions rather than move into permanent ones. As several countries,
such as Germany, have similar policies, this issue should be carefully evaluated in future
research.

A.1.5

Please indicate whether and how the program will continue in
the future (after the COFUND project); if the program is to be
discontinued or reduced in size, please provide reasons.

The Schrödinger Program with a return phase will be continued. This is supported by the
results of the present impact evaluation, which recommends a continuation of the program
without any reservations.
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A.1.6

Identify additional data which could describe the impact of
the program. If possible, comment on this data and analyze
these impacts.

The present impact evaluation is based on a survey, a bibliometric analysis and an expert
workshop. The evaluation shows that these data gathering methods are complementary. It
also demonstrates the suitability of bibliometric methods for the creation of randomly selected control groups and for the measuring of research performances and collaboration
activities across time within individual disciplines. Due to diverging publication and citation
traditions in the various disciplines and due to the uneven coverage of the bibliometric
database, however, comparisons across disciplines are not possible.
In addition to these methods, no additional data sources could be identified that could be
used to describe the impact of the program.

A.1.7

Fellows’ satisfaction: The satisfaction/dissatisfaction of fellows should be reported, for example on the basis of a questionnaire distributed by the beneficiary and/ or host organization during the co-funded program.

Since 1985, the Schrödinger Program has been evaluated, redeveloped and improved
several times. This is also reflected in the high level of satisfaction of the Schrödinger fellows with the program.
Figure 40:

How do you assess the following elements of the Schrödinger Program, with regards to the Schrödinger Program’s objectives? (N=703)
0%

20%

duration of the funding
travel grants for international
conferences
abolishment of the age limit
grant toward publication costs (incl.
open access fees)
very conducive

conducive

40%

60%

60
47
38
41

80%

100%

34

3

38
30
30

not very conducive

5
15 2
12

8

no influence

Source: Data and calculations by Fraunhofer ISI.

In the survey, most elements of the Schrödinger Program have been rated to be "highly
conducive" to the objectives of the program by the Schrödinger fellows. 94% consider the
duration of the funding of 10 to 24 months without a return phase and 16 to 36 months
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with a return phase to be "very conducive" (60%) or "conducive" (34%) to the objectives of
the Schrödinger Program (see Figure 40). In the previous evaluation from 2006 it was
recommended to differentiate the length of the funding, in response to subject dependent
needs. At that time the length was still 10 to 24 months only. The survey results of the
present evaluation suggest that the length of the funding no longer is an issue. There
were no significant differences between the various scientific disciplines. 41
The abolishment of the previous age limit of 35 years that was recently introduced
achieved a total approval of 68% (38% "very conducive" and 30% "conducive"). Also the
travel grants for international conferences and the grant toward publication costs achieved
a high approval by the survey participants.
Figure 41:

How do you assess the following financial benefits of the Schrödinger
Program, with regards to the Schrödinger Program’s objectives?
(N=703)
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60%

80%
44

26
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5
4

32

41

25

52
42
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55
not very conducive

100%

28
19

45

32

no inf luence

Source: Data and calculations by Fraunhofer ISI.

Figure 41 shows that also the size and form of funding achieved a high approval by the
survey participants. A remarkable total of 93% consider the size of the funding to be "very
conducive" (49%) or "conducive" (44%). A total of 90% of the survey participants also
considered the fact that the funding is paid in the form of a stipend to be "very conducive"
(62%) or "conducive" (28%). Also the travel grants for family members and the payments
for accompanying children.
The recently introduced refund of contributions to the Austrian pension scheme received
the third highest approval with 50% rating it to be "very conducive" (26% "conducive").
41

According to the Kruskal-Wallis test the probability value is 0.0293.
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A.2

Data gathering and methods

A.2.1

Original dataset

The original data of the Schrödinger fellows was delivered in several Excel tables that
contained various characteristics of the individual fellows: All tables covering the fellows
up to 1999 had fields for the project numbers, the name of the fellow, the title of his or her
project, the host institution and the email address of the fellow. In the tables for the later
years, the date of birth of the fellow as well his institution at the time of application was
covered. We will describe later how this information could help further in the matching
process. However, as will be explained later in more detail, the email address was the
most important feature in the matching, in that its coverage had a high impact on the
overall performance of the matching.
Figure 42:

Percentage of entries with missing email information in the original
dataset (left y-axis) and total number of entries (right y-axis) and per
year.
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200
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percentage of missing email-addresses

0

# of entries in total

Source: Data and calculations by Fraunhofer ISI.

This was however no mandatory information and thus not equally covered over the whole
time period. In particular in the early years many entries with missing email addresses
could be found. Figure 42 shows the number of entries over the years 1985 to 2013 that
were contained in the delivered dataset as well as the percentage of entries with missing
email information. Apparently, the number of entries in the dataset had a peak in 1995
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with more than 160 granted fellowships 42 – a time period in which the share of entries
with missing email addresses was also the highest.

A.2.2

Data cleaning

Some Schrödinger fellows were listed multiple times with different project numbers in the
original dataset in the case that a grant was extended or similar. In some cases, these
entries also contained different meta data as for instance different email addresses etc.
For the matching, all entries for one fellow had to be combined. On the one hand, the
combination enabled the usage of all available information for one person. Also the
matched IDs in Scopus could be consolidated, if e.g. different email addresses were given
for the different entries. Furthermore, the project number was used as a unique identifier
to count the number of fellows in the analyses and calculate the success rate of the
matching. Duplicates, i.e. fellows with more than one ID, could thus disrupt the results.
In order to merge duplicate entries for one person, the available information was used for
a matching in the FWF database itself. For some fellows, the new ID was only an extension of the old ID. This was true for all IDs of the form "J XXXX-YYY" for which an equivalent ID with the pattern "JXXXX" could be found. These 77 entries for which this held true
were checked manually and all names were identical except for minor changes like an
additional middle name or similar. For the remaining fellows, the other data had to be
used to eliminate the double entries.
In the first, and also the most precise, approach all entries for which an entry with the
same name, date of birth and project title could be found were subsumed under one project number. In a second step, this procedure was repeated for the remaining entry set to
identify those duplicates with the same name and date of birth. A final step on the remaining set used a matching on the name and title. In all cases a tolerance rate of 5 characters
for changes in the title were used, i.e. titles with 5 additional/other/less characters were
set equal. This was done to account for minor changes in the title for reapplications. For
instance, one applicant had the following variations in his project title across different database entries:
• The role of imprinting of human IGF2R gene in oncogenesis
• The role on imprinting of t. human IGF2R gene in oncogenesis
• The role on imprinting of the human IGF2R gene in oncogenesis
42

Note that this number was calculated based on the "uncleaned" dataset (as delivered) with
possible multiple entries (see below for further explanations). There was a table for each year
between 1985 and 1999 separately as well as one covering "all fellows", with entries for 1995
as well as for other years. A first import of both datasets can result in an overlap and thus
higher numbers for these years as well.
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With the presented approach, these entries could be all subsumed under one ID. In the
end, the dataset contained 1686 IDs instead of 2015 in the original dataset.
Subsequently, further database cleaning turned out to be necessary, when the email correspondence with the survey participants showed that several researchers that were
granted a Schrödinger fellowship never assumed the fellowship. With the help of the FWF
another 55 researchers to which this applies could be identified and deleted from the database. It was assumed that these researchers would not be able to make any meaningful
statements about the Schrödinger fellowship as they have not experienced it themselves.
They were also not included in the control group because the latter was meant to be selected randomly.

A.2.3

Matching procedure

In order to be able to analyse the Schrödinger fellows using bibliometric methods it is
necessary to identify the fellows in a bibliometric database. The database chosen for this
project is Scopus. Compared to alternative databases, Scopus has the great advantage
that it provides unique identification codes to each author. As a result authors can be
traced across publications and across time. The process of identifying the Scopus identifications of the Schrödinger fellows is called ‘matching’.
During the first attempt to match the Schrödinger fellows from the above-described database with the authors registered in the Scopus database, email addresses were used.
This can be seen as the matching with the highest precision as the probability for people
sharing the same email address is close to nil. This resulted in a matched set of approximately 49.4% of the fellows. The remaining Schrödinger fellows had to be matched with
less precise approaches.
For these matches the name of the Schrödinger fellows was used in two ways: For a precise matching, the full name as given in the Schrödinger data was used, if no match was
found in that way, only the last name was used. The name was combined with the following features:
1.

home institution,

2.

Austrian address and address with host country,

3.

Austrian address.

The home institution was provided in the Schrödinger data and was a textual string that
was compared with the organization name given in Scopus. A deviation of up to two characters was accepted to allow for name variants or spelling errors on both sides. As described above, the first matching was performed based on the full name for the set of fellows that could not be matched with the email address. The follow-up matching used the
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same features but only the last name in both databases. In the Schrödinger data, the
name needed to be split for that purpose based on the space characters.
In the next step, not the exact organization name but its address was used to look for
possible matches for the fellows. We identified those authors in Scopus that had an affiliation at one point in their career with an Austrian address and at any other point in their
career that of the host institute of the respective Schrödinger fellowship. Of course, the
name was used in the same way as before to identify the possible matches, i.e. first the
full name was used and only in the case of no matches was the query conducted with the
last name only.
The remaining set of unmatched fellows was then compared to the set of Scopus authors
with an affiliation in Austria, again with comparison of their name. In a final matching, only
the name was used. To use only those matches that were not too ambiguous, those
matches that resulted in one Schrödinger fellow being matched to more than three authors in Scopus were excluded in the end. Up to three different IDs in Scopus were allowed as there are cases of authors in Scopus with multiple IDs in particular if names or
affiliations have changed. 43 In particular in the matching with the name and the institution,
matches to more than three Scopus IDs were found and in that way excluded.
As the last steps were highly unreliable, the results of these matches were verified by a
manual assessment. Eight of the previous matches were corrected in that way. Also, the
remaining set of then 343 fellows were manually checked for matches in the Scopus database. For 263, a matching author ID in Scopus could be identified.
Table 2 shows the number of Schrödinger fellows that could be matched with the Scopus
authors in the described way. The table shows the results after those matches to more
than three Scopus authors were excluded. Most matches were achieved with the email
address comparison. As described above, this was also the most precise method. Because of the restriction that no more than three matched IDs in Scopus were allowed, the
number of matches based on the name only is relatively low. Also, the fact that the matching was conducted sequential according to precision helped to keep this number low.
Although the number of fellows that could not be attributed a Schrödinger ID is comparatively low, the question is whether the failure to match the remaining 9% of all fellows was
due to a structural bias. This is a critical question because this bias would also influence
the control group, which, as described below, is based on the matched Schrödinger fel-

43

Cf. Moed, H.F./Aisati, M./Plume, A. (2013): Studying scientific migration in Scopus. Scientometrics. March 2013, 94 (3), pp. 929-942.
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lows. A potential bias of bibliometric databases such as Scopus or Web of Science is their
incomplete coverage of researchers in the social sciences and humanities.
Table 2:

Number of matched SIDs

Matching by...

# matched SIDs

# matched SIDs –
cumulative

% of matched SIDs –
cumulative

email

819

819

46%

Name and institution

360

1,179

66%

Name, AT and host country

105

1,284

72%

63

1,347

75%

5

1,352

76%

269

1,621

91%

1,621

1,621

91%

Name and AT
Name
Manual look-up
Sum

Source: Data and calculations by Fraunhofer ISI.

According to the bibliometric data, 11.3% of the (matched) Schrödinger fellows had social
sciences or arts and humanities as a research field. In comparison, the aggregated numbers on the web page correspond to 10.9%. Thus it seems as if no bias had been introduced by the matching. However, in the later conducted survey approximately 19.6% of
the respondents said that they were working in the social sciences or arts and humanities.
Yet, with only the data at hand, it is difficult to determine how this discrepancy came to be.
The coverage of the social sciences and the arts and humanities in bibliometric databases
is generally considered to be rather low. 44 There are various reasons for this, such as the

44

Chi, Pei-Shan (2013): Do Non-Source Items Make a Difference in the Social Sciences? Proceedings of ISSI 2013 – the 14th International Conference of the International Society of
Scientometrics and Informetrics, Vienna, Austria, July 15-18, 2013; Butler, Linda/ Visser,
Martijn S. (2006): Extending citation analysis to non-source items. Scientometrics, 66 (2), pp.
327-343; Van Leeuwen, Thed. (2006): The application of bibliometric analyses in the evaluation of social science research. Who benefits from it, and why it is still feasible. Scientometrics
66 (1), pp. 133-154; Hicks, Diana M. (2004): The four literatures of social science. In: Moed,
H./Glänzel, W./Schmoch, U. (Eds.): Handbook of Quantitative Science and Technology Research. Dordrecht, the Netherlands: Kluwer Academic; Nederhof, Anthony J./Zwaan, R.A./De
Bruin, R.E./Dekker, P.J. (1989): Assessing the usefulness of bibliometric indicators for the
humanities and the social and behavioural sciences: A comparative study. Scientometrics 15
(5), pp. 423-435; Archambault, Éric/Vignola Gagné, Etienne/Côté, G./Larivière, V./Gingras, Y.
(2006): Benchmarking scientific output in the social sciences and humanities: The limits of existing databases. Scientometrics 68 (3), pp. 329-342.
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language bias against non-English language publications and different citation and publication behaviour in these scientific fields. 45
With regards to the pure percentages of matched and unmatched fellows, this bias could
not be confirmed. There does not appear to be an over-proportional number of researchers from the arts, humanities and social scientists among those that could not be
matched. Therefore, the control group also does not need to be expected to be biased in
this respect.
At the same time, however, it should be noted that despite the good coverage on the level
of researchers, the databases coverage at the level of publications may not be as good.
Researchers that are present in the bibliometric database may not be present with all their
publications. Given the above mentioned limitations of the Scopus database in this area,
this problem can be expected to be particularly strong in the case of the social sciences
and humanities. In the subsequent analysis this weakness of the dataset is always taken
into account. First, the bibliometric results are always triangulated with the survey results
whenever possible. Second, the analysis will refrain from direct comparisons between the
different disciplines. Third and with regards to the interpretation of the results, it will be
assumed that the publication and citation behaviour observed through bibliometric methods is likely to be much stronger in practice.

A.2.4

Control group creation

Based on the information that could be found for the Schrödinger fellows, a control group
was created that consisted of Austrian researchers with comparable characteristics. For
each Schrödinger fellow, "twins" were identified in the bibliometric database. For that, as
much information about each Schrödinger fellow as possible was used. However, some
bibliometric data was excluded to ascertain its usability in the later analysis. For instance,
the information about the publication behaviour was not used as it was one goal of the
bibliometric analysis to compare the publication output of funded researchers with those in
the control group. Because of that, this information could not be used in the creation of the
control group, as this would lead to exactly the same results for both groups in an analysis. Thus, the focus was on characteristics that were significant for the status of a researcher on the one hand, but irrelevant for the bibliometric analysis itself on the other
hand. In the end, the following features were used for the control group creation:

45

Nederhof, Anton J. (2006): Bibliometric monitoring of research performance in the social sciences and the humanities: A review. Scientometrics 66(1), pp. 81-100; Norris, Michael/Oppenheim, Charles (2007): Comparing alternatives to the Web of Science for coverage
of the social sciences’ literature. Journal of Informetrics 1(2), pp. 161-169.
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• the research field in which most publications were published
• the gender of the researcher, which was automatically extracted from first names
• the scientific age of the researcher, i.e. the number of years the researcher has been
actively publishing according to Scopus
• Austrian institution as a research address
Assuming that survey participation rates among the control group would be significantly
lower than among the Schrödinger fellows, the control group was meant to be three times
as large as the Schrödinger fellow group. Therefore, three "twins" were identified for each
fellow. If one or more information was missing, the respective value for the "twin" was selected randomly. In that way, not only could we find "twins" for the fellows that could be
matched in the Scopus database, but also for the remaining ones. 46 Thus, the size of the
control group was 5058 researchers.
Figure 43 shows the gender for the authors identified in the Schrödinger data and the associated control group. There are some ambiguous names for which the gender cannot be
identified automatically. This was true for 9% of the Schrödinger fellows and also for the
persons identified in the control group.
Figure 43:

Distribution of gender among the Schrödinger (N=1686) fellows and
the control group (N=5058)

Authors by gender
100%
80%
60%

missing*

40%

M

20%
0%

F
Control Group

Schrödinger
Fellows

*gender can be both male and female or cannot be found in the database
Source: Data and calculations by Fraunhofer ISI.

46

For the unmatched fellows, the remaining fixed selection criterion for the "twin" was the Austrian research address
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According Figure 44, which shows the actual gender distribution of both groups as reported by the respondents of the survey, the bibliometric approach worked quite well. The
actual differences between both groups are insignificant.
Figure 44:

Gender distribution, as reported by the respondents of the Schrödinger
fellows and the researchers of the control group
Schrödinger (N=703)
0% 20% 40% 60% 80% 100%
female
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Control (N=613)

69

67

Source: Data and calculations by Fraunhofer ISI.

The scientific age of the researchers was identified by a look-up in the database for their
first publication. The goal of this selection criterion was to have a control group with a
similar distribution of career statuses as in the Schrödinger fellow set. Since Scopus does
not include information as research position or degree, the number of years of scientific
activity was calculated.
Figure 45:

Distribution of scientific age among the Schrödinger (N=1686) fellows
and the control group (N=5058)

Authors by scientific age
100%
80%

missing

60%

> 15

40%

11 to 15

20%
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6 to 10
Control Group

Schrödinger
Fellows

<6

Source: Data and calculations by Fraunhofer ISI.

Figure 46 shows the actual age distribution as reported by the survey respondents and
demonstrates that there are no significant differences between the two groups.
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Figure 46:

Age distribution, as reported by the respondents of the Schrödinger
fellows and the researchers of the control group
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Source: Data and calculations by Fraunhofer ISI.

As we were working with the database version of 2012, the age was determined as the
difference between the first publication year and 2012, so that the minimum age was 0 (if
a researchers’ first publication was registered for 2012). The researchers were assigned
to different age group which are depicted in Figure 45. For 36 Schrödinger fellows, no
scientific age could be determined because of missing information in the database. In total
(i.e. including the unmatched fellows), 6% had a missing scientific age so that their twins
were chosen with a random scientific age. Figure 45 shows what the final distribution in
the control group looks like – the overall distribution is not majorly influenced in by the
random selection of age for approximately 300 "twins".
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Figure 47:

Distribution of research field in Schrödinger fellows and control group
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Source: Data and calculations by Fraunhofer ISI.

Finally, Figure 47 depicts the distribution across the research fields. Not all scientific fields
in Scopus were covered by the Schrödinger fellows. Again, the 6% of Schrödinger fellows
for whom the data was missing – either because they were not matched or no respective
data could be found – were mirrored in a random field selection. The figure shows that the
overall distribution in the control group is unaffected by this.
This is confirmed by the survey responses of the Schrödinger fellows and the respondents
of the control group. According to Figure 48, there some small, but no major, differences
between the self-reported scientific disciplines of the two groups.
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Scientific disciplines, as reported by the respondents of the Schrödinger fellows and the researchers of the control group
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Source: Data and calculations by Fraunhofer ISI.

It is noteworthy, however, that more Schrödinger fellows self-categorized themselves in
the humanities. As the coverage of the humanities and social sciences by the bibliometric
databases is known to be less good than in other fields, this difference can be expected to
have a negative impact on the results of the bibliometric analyses of the Schrödinger fellows compared to the researchers of the control group. In reality, the Schrödinger fellows
can be expected to perform even better in comparison to the researchers of the control
group. Given the small share of researchers that this concerns, however, the effect can be
expected to be rather small. In the social sciences, however, the distribution is identical in
both groups.

A.2.5

Survey response rates

As mentioned in Section 3, the survey was conducted in September and October 2013. Of
the 1,545 Schrödinger fellows that were contacted, 703 participated in the survey. This
amounts to a response rate of 40%. For the control group survey, the response rate was
12.5%. Given the larger size of the control group (4,935 researchers), however, the number of 613 responses is close to that of the treatment group.
As shown in Table 3 there are no significant differences in the participation rates differentiated by gender, research fields, or publication performance, neither in the control group
nor among the Schrödinger fellows. The only significant difference exist in the case of
Schrödinger fellows with a high scientific age and early Schrödinger fellows which tended
to participate more often than their younger colleagues. Therefore, these factors were
treated with considerable attention in the analyses discussed in this report.
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Table 3:

Survey participation patterns

Significance-Test (ordered logit)

Schrödinger

Control

scientific age

0,000**

0.407

gender

0.588

0.273

research field

0.393

0.117

start year

0,000**

number of publications

0.452

--0.793

** 5% significance
Source: Data and calculations by Fraunhofer ISI.

A.3

Gender aspects

Figure 49:

Gender differences: Motivations to go abroad
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Figure 50:

Gender differences: Upon your return, were you able to…
0%

20%

40%
26

to apply the gained
knowledge in teh…
13

to build up a new
reseach focus

18

13

to estabilsh new
methods and…

21
16

to embed the
knowledge gained…
11

to improve the
interconnectednes…

11

to improve the
acquisition of funding

34

19

16
14

Women (N=189)

Men (N=496)

Source: Data and calculations by Fraunhofer ISI.

Figure 51:

Gender differences: In which way, if at all, are you still in touch with
your host institution?
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Gender differences: Critical factors influencing the decision to stay
abroad
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Figure 53:

Gender differences: Critical factors influencing the decision to return to
Austria
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A.4

Disciplinary differences

Overall, the survey and the bibliometric analysis did not show large differences across
scientific disciplines. With regards to the development of citation rates over time (see Figure 9), for instance, the general trend that citations increases with the Schrödinger fellowship and decreases afterwards can be observed in all disciplines (see Table 5).
Table 4:

Average citations rate across disciplines
Before fellowship

During the 5 years
following the fellowship

Later

Social sciences and Humanities

7,4

8,1

5,8

Engineering

6,2

6,3

5,4

Medicine

8,1

9,5

7,7

Natural sciences

7,6

9,1

7,9

Source: Data and calculations by Fraunhofer ISI.

Regarding the development of publications counts over time (see Figure 9), the general
trend of a continues increase of publications over all three period to another could be ob-
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served in all disciplines except for the social sciences and humanities, where the value
falls from 1.7 to 1.6 publications in the last period, suggesting that the Schrödinger Program is particularly valuable for researchers from this field. In engineering there is no increase from the first to the second period (see Table 4).
Table 5:

Average publications per year across disciplines
Before fellowship

During the 5 years
following the fellowship

Later

Social sciences and humanities

1.3

1.7

1.6

Engineering

2.2

2.2

2.6

Medicine

2.9

3.1

3.6

Natural sciences

2.6

2.9

3.4

Source: Data and calculations by Fraunhofer ISI.

Also with regards to co-publications (see Figure 21) it is possible to see a similar trend
across disciplines. The number of co-publications rises steadily across the abovementioned career phases. Only in the social sciences and humanities the co-publication
count decreases slightly after the Schrödinger fellowship, suggesting that the Schrödinger
Program is particularly valuable for researchers from this field.
Table 6:

Average number of annual co-publications across disciplines
Before fellowship

During the 5 years
following the fellowship

Later

Social sciences and Humanities

1,2

1,6

1,5

Engineering

1,9

2,0

2,4

Medicine

2,2

2,5

2,9

Natural sciences

2,2

2,5

2,9

Source: Data and calculations by Fraunhofer ISI.

As to be expected, however, publication and citation practices tend to differ across disciplines. In medicine, for instance, researchers tend to publish considerably more often than
in the social sciences and humanities. Moreover, the coverage of the bibliometric database used for this project is not equally good for all disciplines. Therefore, these indicators
cannot be used for comparisons across disciplines. Cross-temporal comparison, however,
are possible and as shown above confirm the trends observed over all disciplines.
In several instances, however, there were subtle differences between the various disciplines. With regards to the motivation to go abroad (see Figure 1), for instance, the learn-
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ing of new methods and techniques is a stronger motivation among researchers from the
natural sciences than researchers from the social sciences and humanities.
The opportunity to specialize is a particularly strong motivation for medical researchers.
This group also reported most frequently in the survey that their expectations with regards
to the learning of new methods and techniques as well as their expectations with regards
to specialization were fulfilled (see Figure 2). More than other researchers, medical researchers also reported more often that they were able to establish a new research focus
upon their return to Austria.
Researchers from the social sciences, humanities and information sciences, in turn, reported significantly more often that they were able to apply the knowledge and techniques
acquired abroad upon their return to Austria.
Unlike expected, however, no systematic differences to researchers from the other fields
could be found with regards to researchers from the social sciences and humanities and
researchers from all other fields. The survey responses of biologists, however, tended to
diverge more commonly from the average.
Researchers from the field of biology and also medicine consider it to be significantly
more likely than researchers from the other fields that they would have been able to realize their stay abroad without their Schrödinger fellowship. In the case of biology, this appears to be explained by the fact that biologists stated almost twice as often as their colleagues from other disciplines that they stayed abroad because they received attractive
job offers from foreign universities. At the same time, biologists responded most commonly that they did not find a position in Austria upon their return. This directly corresponds
with the fact that biologist also consider research conditions and job prospects abroad to
be significantly more attractive than researchers from other fields.
Researchers from the humanities, social sciences and medicine stated most commonly
that they could return into pre-existing contracts that they had only interrupted for the period of their Schrödinger fellowship.
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A.5

Survey questions

A.5.1

Treatment group/Schrödinger fellows
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Control group
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