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We have read your manuscript with boundless delight. If we were to publish your paper, it would be impossible for
us to publish any work of lower standard. And as it is unthinkable that in the next thousand years we shall see its
equal, we are, to our regret, compelled to return your divine composition, and to beg you a thousand times to
overlook our short sight and timidity.

(Reason for rejection provided by a Chinese economics journalz)

Introduction

The legitimacy of decision-making procedures at funding agencies for basic research de-
pends heavily on the organisation's ability to minimise distortions in approval probability — for
example based on age, gender or research field — wherever possible. Due to human fallibil-
ity, erroneous decisions can never be ruled out entirely, but if systematic differences appear
in the probability of funding approvals, then such differences either have to be eliminated by
changing the decision-making procedure or they have to be made transparent and explain-
able.® The purpose of this study is to examine any such systematic distortions in the FWF
decision-making process.

In light of the infinite possible correlations and the variety of possible interpretations, the au-
thors cannot claim to have covered the FWF's decision-making process in its entirety. * In-
stead, this study is designed to provide a point of departure for the FWF to subject its own
decision-making procedures and programmes to continuous and systematic evidence-based
reviews. Therefore, the primary objective of the analyses is to use selected characteristics of
applicants and reviewers to examine the applicants' chances of success with FWF stand-
alone projects in the period from 1999 to 2008, and to investigate the effects of a number of
measures taken in that period.

In order to select the most relevant among a large number of possible questions, we have
collected a number of "urban legends". These refer to individual opinions and conjectures
regarding the FWF's decision-making procedures as expressed by applicants, FWF decision-
makers and employees as well as research policymakers in recent years. These legends
include statements such as the following:

= Certain disciplines, such as the humanities, are systematically placed at a disadvan-
tage;
= Younger applicants have greater difficulties obtaining grants;

= Applicants who are not employed full time at an institution (known as "independent
applicants") are at a disadvantage compared to those who hold full-time positions at
research institutions;

= Interdisciplinary proposals are less likely to succeed than monodisciplinary projects;
= "Expensive" projects are less likely to succeed than "inexpensive" ones;

Cited in Bernard, A. (1991): Rotten Rejections, Penguin Books, p. 44.

The last analysis of this kind was carried out in the course of the FWF evaluation in 2004. At that time, only
slight and explainable distortions were found in the probability of approvals. However, the data available on
FWF funding decisions has improved markedly since that time, meaning that it is now possible to carry out
more detailed analyses; see Streicher, G. et al. (2004): Evaluation FWF — Impact Analysis

Given the heterogeneity of the target groups and for the sake of greater reproducibility, complex statistical
measures are not used; instead, the analysis relies largely on bivariate statistics. The statistics are generally
designed in such a way that relative (percentage) shares as well as absolute numbers of cases are presented.
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= Female applicants are placed at a disadvantage. This can be attributed to distortions
in areas such as the peer review process, the stronger interdisciplinary orientation of
women in research, and/or the larger share of "unstable" employment situations
among women;

= Reviewers from countries a, b and c often assign lower ratings than their counterparts
in countries x, y and z;

= There are more divergent reviews in the humanities and social sciences than in the
natural sciences.

Such conjectures are to be taken seriously and used as a guide for the analyses presented
below.

This study is designed as a discussion paper, meaning that the FWF hopes that the data and
interpretations presented will bring about suggestions and criticism from the relevant scien-
tific community, research policymakers as well as national and international partner organisa-
tions with regard to optimising the FWF's decision making procedure.

The analyses presented below are confined to the Stand-Alone Projects Programme in the
period from 1999 to 2008. Due to its size (approximately 60% of all FWF grants), this pro-
gramme can be considered representative of the FWF's decision-making procedures. Data
were available on approximately 8,000 applications, which generated a total of 3,500 grants
and 21,000 reviews. In order to depict development processes in specific cases, over 900
applications — resulting in 291 grants and 2,200 reviews — from the year 2009 were also in-
cluded in the sample.

This study focuses on FWF applicants' probability of success based on the approval rate
relative to the most important available characteristics of applicants (including research field,
age, gender, independent applicant status, funding amount requested) and of reviewers (lo-
cation, gender, review rating).®> Accordingly, the discussion paper is divided into three sec-
tions:

Section I Approval rates by scientific discipline, age, independent applicant status,
interdisciplinary project status and funding amount requested.

Section I Share of female applicants and approval rates

Section lll:  Aspects of international reviews

> This paper does not include the analyses already published in the FWF's Annual Report and Statistics Booklet

on a regular basis.
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1. Fundamentals of the FWF decision-making procedure

In order to facilitate the reader's understanding of the data survey, it is necessary to provide
a brief explanation of the FWF's decision-making procedure as well as key developments in
recent years (see General principles of the decision-making procedure for a detailed descrip-
tion):

The body responsible for funding decisions at the FWF is the Board, which consists of 26
elected Reporters and 26 Alternates. These designated scientists and the FWFE Office are
responsible for nominating expert reviewers, who must be based outside of Austria; in this
context, reviewers are screened by multiple persons ("the more eyes, the better"). For each
application, the FWF obtains at least two international expert reviews. The number of reviews
depends on the amount of funding requested, and the average number of reviews is three.
The expert reviews requested for stand-alone projects consist of an extensive written review
and three formal ratings. The first rating refers to individual aspects of the application, while
the second rating provides an overall numerical assessment of the application, and the third
rating reflects the reviewer's funding recommendation (Fig. 1):°

Fig. 1: Formal rating form for stand-alone projects

Part Il — Formal Evaluation
{confidential to the PWF)
1. Evaluation of specific aspects of the proposal (Please award marks to the following

aspects of the proposal, where 1 indicates excellent; 2 — very good; 2 — good; 4 — average; and 5 —
poor)

impartance to the international scientific community in the fizsld{s) concerned

extent to which the project could break new ground scientifically (innowvative aspects)

importance of the expected results for the discipline {(based on the project described)

clarity of the goals (hypotheses)

appropriateness of the chosen methods (including work plan, time plan and planned strategies
for dizssemination of results)

appropriateness of the financial planning

guality of the cooperations (both national and international)

scientific gquality / potential of the scientizsts involved

2. Overall evaluation of the proposed research (pleaze mark & number by a cross)

Flease note that the FWF makes high demands on the guality of the projects it funds and thus
predominantly supports projects rated as very good or excellent. The numerical rating indicates:

100-95 Excellent n relation to the academic age of the applicant, among the best 5% of
applications in the fisld worldwids
a0-80 Very good among the kest 20%, marginal improvements are suggested
T5-60 Good substantial changes are recommended
55-35 Average fundamental revision is reguired
30-10 Poor the proposed research is internationally not competitive

In all cases decigions are based on the writien reviews from referees and not solely on the numerical
ratings they assign.

Excellent Very Good Good Average Poor

100 a5 a0 85 an Th T0 65 (11 13 50 45 | 40 | 35 | 30 25 | 20 | 15 | 10

3. Recommendation (please mark by a cross)

Acceptance

Rejection

Only the second rating was used in the statistical analyses presented here, as this type of rating has been
used continuously since the mid-1990s. However, this rating has since been adapted in such a way that the
"excellent" range was shifted slightly upward. Such a shift took place in 2004, for example (and again in 2009).
However, the scale itself remained unchanged and therefore remains comparable over the relevant time pe-
riod.
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In contrast to the written reviews, the formal rating is not conveyed to the applicants. The
reason why the FWF does not communicate this rating is that for each individual application,
the arguments put forth in the written review — not the formal ratings — should be considered
most relevant. In addition, international reviewers can ultimately assign a rating only in com-
parison to their respective disciplines, but in the end the FWF Board has to rank applications
across all disciplines. In other words, the formal rating values are indeed meaningful in the
statistical aggregate, but this is not necessarily the case for each individual research pro-
posal.

The FWF does not enforce any quotas or specific budgets for individual disciplines, and as a
result all applications from all subject areas compete with one another in the five decision
meetings held each year.

During the FWF Board's decision meetings, the written reviews and ratings of each applica-
tion are presented by the Reporters, who are not meant to represent the interests of their
respective fields, but only to explain the reviews received. In this way, they cannot take on
the role of reviewers themselves and e.g. "overrule" a review. It is possible to disregard re-
views for obvious reasons such as bias, unfairness, lack of argumentation, etc., but such
decisions are made collectively by the Board. At the individual project level, the discussion
always focuses on the arguments put forth in the written review, meaning that it may also
possible to fund projects with lower ratings. Across all projects, however, the average review
rating should provide a sound statistical indicator of project quality.

As the FWF's decision-making system is based on the Reporters presenting the reviews at
the Board's decision meeting (but not acting as reviewers themselves), applications which
are given divergent reviews (i.e. positive and negative reviews at the same time) are gener-
ally rejected as long as the reviews are substantiated in a reasonable and transparent man-
ner. Therefore, this procedure does not allow a discussion process to arise between appli-
cants and reviewers (rebuttals or R2R=right to reply), that is, the Board cannot disregard
negative reviews.’ This would require the Board to possess the relevant levels of expertise
regarding all candidate applications in order to enable a well-founded assessment of the di-
vergences between reviews and of applicant responses.

On the other hand, the current system enables applicants to revise and resubmit their appli-
cations with comments to the reviewers at any time and without a limit on the number of re-
submissions. At 4.3 months, the FWF's average processing time (from submission to ap-
proval) is also quite short by international standards, and the procedure is highly cost-
effective.

A rebuttal procedure and the weighting of external reviews could only be handled by review
panels specific to each discipline. Such review panels have been set up at several of the
FWF's international partner organisations; as a rule, they comprise eight to twelve members
in order to ensure that the necessary areas of expertise are covered within each discipline,
and they handle approximately 80 to 120 applications per year. Given the volume of applica-
tions submitted to the FWF, this would mean that the organisation would have to switch from
rolling submission to a maximum of two calls per year, after which the applications would be
discussed in eight to twelve expert review panels. That would be entirely possible, but it

" This criticism has been voiced often by applicants; see the article on the assessment of final reports by

Kunzmann, M. / Novak, R. (2010): Good and Bad. Feedbacks an den FWF, in: FWF Info Magazine, No. 75 (to
be published in December 2010)



http://www.fwf.ac.at/de/public_relations/printprodukte/info-archiv.html�

FWF Discussion Paper

would also lead to longer processing times and higher administration costs.® It would also fail
to resolve the basic problem that a single reviewer's opinion could be assigned a very high
weight. In review panels, the validity of discussions on the merits of an application or review
will also depend heavily on how familiar the relevant panel members are with the subject
matter of applications and reviews, and on how well those members can assert themselves
in controversial discussions.

Moreover, the manner in which the organisation deals with differing opinions among experts
does not appear to be a decisive point, as no funding agency has actually managed to re-
solve this problem. Instead, what appears to be most important is to ensure a transparent
procedure which is applied consistently to all applications, and to provide applicants with
opportunities to respond to criticism appropriately and to consider suggestions in a construc-
tive manner.

Programmes analogous to the FWF's Stand-Alone Projects can be found at funding agencies
in nearly all OECD countries and elsewhere in the world. The programme is open to scien-
tists working in all disciplines in Austria who possess the relevant qualifications, as evi-
denced by international specialist publications in accordance with each scientist's academic
age. The choice of topics is left entirely to the scientists applying for funding.

The maximum duration of a project is three years, but there is no limit on the amount of fund-
ing requests. In general, personnel costs — in particular the costs of employing Ph.D. candi-
dates or postdoctoral researchers — account for 85 to 90% of the funding requested. The rest
can be attributed to project-specific equipment, material and travel costs as well as miscella-
neous costs.

Applications are accepted on an ongoing basis, meaning that there are no calls in the pro-
gramme.

In order to interpret the data below, it is important to emphasise the fact that the competitive
situation has become far more intense and approval rates have thus dropped markedly in
virtually all FWF programmes in recent years. The main reason for this development is that
the FWF's budget has not increased along with the rise in demand from the scientific com-
munity. Thus, the average funding amount requested for stand-alone projects rose by 70%
between 1999 and 2009, and the average funding amount approved has jumped by a full
110%. This rate of growth, which has outstripped inflation by far, is in line with the interna-
tional trend in which modern research is characterised by increasing funding requirements,
especially for human resources. The far larger increase in the amounts of funding approved
compared to funding requested can be attributed to the FWF'S explicit policy of reducing
grants as little as possible for projects which receive outstanding reviews (Fig. 2).

& In light of the FWF's very limited budget in the foreseeable future, administrative costs would skyrocket and by

far exceed the target limit of 4 to 4.5% of the organisation's overall budget.
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Fig. 2: Average funding requested and approved for stand-alone projects, 1999 to 2009
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The exponential growth in demand vis-a-vis the FWF's budget has been accompanied by a
decline in the approval rate (Fig. 3).

Fig. 3: Average approval rate for stand-alone projects, 1999 to 2009°
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Source: FWF Annual Report 2009

The approval rate is calculated as the number of approved applications (or the amount of funding approved)
divided by the number of applications submitted (or the amount of funding requested).
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|. Approval rates

Section | of our analysis focuses on approval rates in relation to (1) the applicants' research
field, (2) the applicants’ age, (3) independent applicant status, (4) interdisciplinary project
status and (5) funding amounts requested. Where the sample is of sufficient size, multiple
characteristics are combined with one another.

1. Approval rates by scientific discipline

In its annual report, the FWF indicates the share of individual scientific disciplines in the
amount of funding approved each year. These reports do not include a depiction of approval
rates at the level of larger categories of disciplines. This is because the sample available at
the level of scientific disciplines in a single year is often too low to make valid statements.

In this longitudinal study, however, the number of cases is large enough to allow such a dif-
ferentiated comparison of scientific disciplines. Broken down by scientific discipline, the
Stand-Alone Projects Programme yielded the following approval rates in the period from
1999 to 2008 (Fig. 4):*°

Fig. 4: Approval rates by scientific discipline, 1999 to 2008™*

100.0%
90.0%
80.0%
700% 078%
60.0% \ 55.2%
2 : N oo [53E%
= —2 P g 49.5%
S 50.0% 55.4% . 4499 §
3 E 54.5% 53.3% g 43.6% 39.4% Total:44,2°%
S ey S ey pp—p— S ————
< . Py 37.1% S
40.0% 44.9% 44.9% <> ey 34.8%
40.9% e ——
393% 36.8% )
30.0% 34.9%
30.5%
20.0% 26.5%
Number of approved stand-alone projects
10.0%
190 381 79 288 105 170 474 248 106 192 82 74 115 199 53 402 35 30 40 29 138 92
0.0% T T T
B I I AN O I A ST AR OO O NI QR AR
NIRRT SN
o Q o & & Q A A ) & Q & & & e & & & & o &
N & < N SN SN & ORS & S ) &S S S
e,@’b 0(\0 & (‘\Q’Q rz,‘%’ <° fb&\ ’\/00 ¢ Q" x\q’o i>®<\ CQ'(\ 0"\(\ 6\0 \"Gz \,10 & A& z&Q i}é\
& .
& & & W 8 & & NS S M G R R
S & & & © & & & & & hd &P S
S & »zs\'} @\% FCII P S & & ot
Zé\ & N N < <& q&o @:b 2
é’é\ é,g 3 zé\\
NS K &
N 9) &«z}
>
N
>
&
&

" The scientific disciplines generally match the two-digit classification codes used by Statistics Austria. Where it

appeared reasonable, additional scientific disciplines were formed as aggregates of the (more specific) four-
digit codes. This was the case in the mathematics, computer science, biology, zoology, botany, pre-clinical
medicine and clinical medicine categories. The number of cases in the various scientific disciplines may ex-
hibit considerable variance, which arises specifically from the problem that disciplines such as biology, pre-
clinical medicine and clinical medicine are very difficult to break down into subdivisions.

(a) Unless otherwise indicated, all values shown refer to the number of applications (and not the amount of
funding requested) and to the period from 1999 to 2008. (b) The charts generally provide both relative and ab-
solute values. (c) In order to enhance readability, statistical significance values relevant to our explanations
are reported in a separate appendix at the end of this document.
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In recent years, the highest probabilities of approval have been observed in most humanities
fields as well as mathematics, physics and biology.? At the same time, these probabilities
vary considerably among scientific disciplines.

These results can be interpreted as follows: The FWF does not earmark funds for specific
scientific disciplines, meaning that the approval rates also reflect Austria's existing strengths
in free competition among disciplines. But how do we know that these disciplines are truly
"strong" and not simply favoured in the FWF's decision-making procedures? There are two
ways to answer this question:

(a) The benchmarks for the FWF's decision-making procedure are the decisions of other
funding agencies as well as their output in terms of international publications and citations.

= For example, the European Research Council (ERC) statistics on success rates by
country show similar results to those recorded by the FWF, that is, especially physics,
mathematics and biology have generated above-average success rates for Austria.

= As regards output in terms of publications, we can refer to two sources from recent
years: One is the external Evaluation of FWF Priority Research Programmes from the
year 2004; the other is the FWF's citation study from the year 2007. These statistics
show that by international comparison, mathematics, physics and biology in particular
are among the top performers worldwide, while disciplines such as social sciences
and agricultural sciences are still far from attaining such a status. In this context, the
disciplines' international standing (in terms of citations) correlates closely with the re-
spective approval rates at the FWF."

(b) Another indicator of the extent to which the variance in approval rates is actually based
on the assessments of the international reviewers and is not influenced by other individual
factors at the FWF is the correlation between reviewer ratings and approval rates. In this
context, the decision-making procedure is considered consistent if there is a strong correla-
tion between the average approval rate and review ratings — in other words, if the aggregate
review ratings prove to be a reliable predictor of the approval rate.

We have chosen two forms of depiction to examine this indicator. The first chart shows the
numerical values of review ratings and approval rates by scientific discipline (Fig. 5), and the
second is an attempt to identify any outliers on the basis of a scatter plot (Fig. 6).

2 The humanities also account for approximately 13 to 15% of the FWF's budget; this share is among the high-

est attained by the humanities at funding agencies in Europe.

There are two exceptions: (1) For the humanities, no valid samples are available from international funding
agencies or studies on citation rates. (2) Clinical medicine performs well in terms of citation rates, but the field
has only attained a low approval rate at the FWF. It is not yet known why this is the case. The disparity might
be linked to the fact that clinical medicine is classified differently in bibliometric databases, but the topic cer-
tainly merits further examination. In order to investigate the potential of clinical medicine in Austria, the FWF
launched a special programme in 2010.

13
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Fig. 5: Approval rates and average review ratings by scientific discipline, 1999 to 2008
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Figures 5 and 6 reveal that there is a close correlation between the average review ratings
and average approval rates for each scientific discipline. We can therefore assume that the

review system is applied consistently across nearly all disciplines. However, mathematics

represents an outlier in this context, as the average review rating in this field would yield an
approval rate which is approximately 8.5 points lower (see Appendix for Fig. 6). At present,
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we can only speculate on the reasons underlying this deviation. For example, it may be that
the "review culture" in the field of mathematics shows a special tendency to yield written re-
views which are generally more positive compared to the accompanying formal ratings. This
disparity will require more in-depth analysis in the future.

However, there are also other interpretations as to why certain disciplines perform better
than others:

The first explanation might be that due to the less intense competitive situation at the interna-
tional level, smaller scientific disciplines (including their subdisciplines) tend to generate
higher average ratings than larger disciplines, which are subject to greater competitive pres-
sure. The degree of competition generally leads to higher internal performance standards.

The second argument is based on the observation that there are disciplines in which funding
depends almost exclusively on basic research funding agencies such as the FWF and which
have therefore developed higher levels of professionalism in this area. Among other things,
this may lead to higher-quality applications (‘'grantsmanship’) and in general to more adept
handling of the funding systems in question. The percentage distribution of third-party fund-
ing sources in Germany in 2009 (Fig. 7) shows that these two arguments may very well be
empirically justified.

Fig. 7: Percentage distribution of third-party funding sources
by scientific discipline at German universities in 2009**

DFG Federal Lander EU BUSSSCe SS Foundations Others
Mathematics 56.0 12.9 5.0 6.8 74 6.0 5.9
Chemistry 47.5 17.2 5.0 8.1 14.8 4.0 3.4
Psychology 46.9 17.0 4.7 3.0 11.7 5.4 11.3
History 46.4 9.5 9.1 2.4 3.1 20.2 9.3
Biology 46.3 22.6 5.3 10.3 5.9 5.2 4.4
Physics 44.7 27.0 6.1 10.2 5.2 4.0 2.8
English language and literature 40.6 15.1 10.6 7.2 3.2 9.5 13.8
Social Sciences 36.9 22.4 9.4 7.3 6.0 12.8 5.2
Economics 34.2 20.9 6.0 10.0 8.5 135 6.9
Computer Sciences 32.0 18.4 7.1 14.3 18.1 3.9 6.2
Pharmaceutics 27.4 16.9 8.0 7.5 29.1 3.9 7.2
Mechanical Engineering 27.2 11.6 5.2 7.5 36.3 3.6 8.6
Human Medicine 26.1 19.5 4.6 6.6 23.2 12.2 7.8
Electro and information technology 24.1 7.5 8.8 13.5 38.7 3.4 3.8
Educational sciences 19.1 24.1 13.1 114 10.7 111 10.5
Dentistry 17.4 12.4 5.0 2.6 46.9 6.1 9.6
Business Studies 11.3 25.1 5.8 7.8 28.3 15.8 5.9

As the table above shows, the share of third-party funding at the German Research Founda-
tion (DFG) is very high in precisely those disciplines which also perform well at the FWF. In
particular, these include mathematics, physics, chemistry, biology, and the humanities disci-
plines, which tend to be divided into rather small subdisciplines. The fields which receive
relatively small amounts of funding at the DFG are largely the same as those characterised
by weaker performance at the FWF. These disciplines generally have a broader range of
third-party funding sources at their disposal and are less 'specialised' in the type of competi-
tion prevailing at the DFG or FWF.*

1 Berghoff, S. et al. (2009): Das CHE-Forschungsranking deutscher Universitaten 2009 (For the sake of simplic-

ity, the DAAD data were classified as federal funding.)

One exception is the field of psychology, but given the extremely high teaching workload in this discipline, it is
subject to far more competitive pressure in Austria than in Germany. This may also be true of other social sci-
ence disciplines as well as medicine (especially clinical activities); see also Zinécker K. et al. (2006): Five
Myths about Funding Scientific Research (in Austria), in: fteval-Newsletter, 28, pp. 73-104.
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Despite certain differences, we can generally assume that the situation in Austria is largely
similar to the one in Germany. In Austria's case, specific data are not collected on this topic.
However, one plausible hypothesis is that some disciplines in Austria — especially in applied
research — receive considerable funding from government ministries, from the Austrian Re-
search Promotion Agency (FFG), through research commissioned by the business sector,
and through EU programmes at the international level. The fact that the humanities receive a
relatively large share of funding at the FWF compared to the DFG and are also strongly rep-
resented at the Austrian Academy of Sciences (OAW) may be compensated for by the fact
that private foundations — from which the humanities in particular reap major benefits in
Germany — are, in effect, hardly significant in Austria. '

® The FEG statistics booklet (p- 23) reports grants to institutions of higher education and research institutions in

the amount of EUR 118.8 million (23% of the FFG's grant budget). The OAW 's Intellectual Capital Report
2009 (p. 43) reports expenditure in the amount of EUR 16.3 million for research in the Humanities and Social
Sciences Cluster (19.2%), with the humanities presumably receiving a far larger share of those funds than the
social sciences. The Forschungs- und Technologiebericht 2010 (p. 227) of the Austrian Ministry of Transport,
Innovation and Technology reports the following federal funding totals (excluding global grants): natural sci-
ences: EUR 32.6 million (48.0%); technical sciences: EUR 8.7 million (12.8%); medicine: EUR 5.8 million
(8.5%); agriculture and forestry, veterinary medicine: EUR 3.5 million (5.2%); social sciences: EUR 14.1 mil-
lion (20.8%); humanities: EUR 3.2 million (4.7%).
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2.

Approval rates by age group

In this section, we examine the relationship between the applicants' age and the correspond-
ing approval rates. In this context, the relevant literature points out that the peer review proc-
ess favours more established researchers over younger scholars, in accordance with the
"Matthew effect".*’

On average over the years 1999 to 2008, this is also true of the FWF's Stand-Alone Projects
Programme (Fig. 8): The youngest age group (35 years and younger) shows significantly*®
lower approval rates than any other age group.™

Fig. 8: Approval rates by age group, 1999 to 2008
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The approval rates found for each age group also exhibit significant correlations with the av-
erage review ratings (Fig. 9):

17

18

19

The name of this effect is derived from the Gospel of Matthew: "For unto every one that hath shall be given,
and he shall have abundance ...“(25;29); see Merton, R. K. (1968): The Matthew Effect in Science, in: Science
159 (3810), pp. 56-63.

As the term "significant” is used here for the first time in this paper, it is important to note that the term always

refers to a statistical measure indicating the probability that data correlations are random. For example, certain
charts may seem to reveal major graphic differences at first glance, but those differences might not be statisti-
cally significant, but instead random (and vice versa). See also Appendix: Significance values.

In connection with possible distortions of approval probabilities based on age as well as gender, organisations
frequently opt for a double-blind peer review procedure in which neither the applicants nor the reviewers know
the other's identity. In the case of research proposals. however, this creates specific difficulties, as (1) ano-
nymising an application or paper requires a tremendous amount of effort, which (2) only ensures to a very lim-
ited extent that the identity of the applicant cannot be discovered. (3) The procedure is used by a number of
journals, which is possible because journal articles represent the final products of research. In contrast, re-
search proposals are "promises for the future" in which it is crucial to know whether the applicants possess the
necessary expertise to keep that promise (at least potentially). For a more detailed discussion, see e.g. Blank,
R. (1991): The effects of double-blind versus single-blind reviewing: experimental evidence from the American
Economic Review, in: American Economic Review 81, pp. 1041-1067, and Webb, T.J. et al (2008): Does dou-
ble-blind review benefit female authors?, in: Trends in Ecology and Evolution, Vol.23, No.7, pp. 351-353.
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Fig. 9: Approval rates and average review ratings by age group, 1999 to 2008
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For years, the FWF was aware that its programmes were not tapping the full potential of
younger researchers: Under the assumption that their chances were not as good (which, as it
turns out, was entirely justified), and probably also due to the hierarchical relations at many
research institutions, young scholars did not apply for funding themselves in many cases, but
submitted their applications "under the wing" of more established scientists, which in turn
compromised their professional development in the "grant business" in terms of quality and
speed.

Since 2004, therefore, the FWF has made efforts to facilitate access to FWF projects for
younger applicants.?’ For example, explicit arguments were made against submitting applica-
tions "under the wing" of more established scientists, and younger scholars were actively
encouraged to apply. Applications from younger applicants were also supported by offering
them "bonus points" in the decision-making process.?* These points were also given to appli-
cants who financed at least 50% of their own salaries through an FWF project (independent
applicants). Furthermore, career paths and track records were taken into account more ap-
propriately, and the FWF began to offer professional coaching workshops for potential appli-
cants.

Comparing the 1999 to 2003 period with the 2004 to 2008 period as well as developments in
the year 2009 should enable us answer the question of whether these measures have cre-
ated a more favourable situation for junior scholars (Fig. 10):

% These measures were complemented by programmes which primarily target junior scholars, such as the Er-

win Schroédinger Fellowship, the Lise Meitner Programme, the Hertha Firnberg Programme, the Elise Richter
Programme (predecessor: Charlotte Buhler Programme) and the START Programme, which already existed
prior to 2004.

Bonus points are granted for what the FWF refers to as "B" cases, i.e. applications which are in principle wor-
thy of funding but are often characterised by minor points of criticism and which cannot all be funded due to
budget constraints. In cases of doubt, the FWF gives preference to applications from younger scholars, inde-
pendent applicants, applicants with an exceptional track record given their academic age, and persons whose
final reports from previous projects received outstanding reviews.
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Fig. 10: Approval rates by age group, 1999 to 2003, 2004 to 2008, and 2009%
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In the period from 2004 to 2008, the approval rate for the youngest age group increased in
relation to that of the other age groups to such an extent that the remaining differences were
insignificant. This trend stabilised in 2009, and these developments can probably be inter-
preted as an indication that the FWF's measures have had a lasting effect. Moreover, no
gender-specific differences can be observed (Fig. 11); the differences are all within the range
of random variation, and the only significant disadvantages for younger age groups can be
found within the male subsample.

2 The approval rates differ across the three periods in question because overall approval rates have declined

over the years.

16



FWF Discussion Paper

Fig. 11: Approval rates by age group and gender, 1999 to 2008
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Finally, it is also worth noting that the average age of successful applicants remained fairly
stable around 47 years between 1999 and 2008. However, the difference between men and
women is significant in this respect. While the average age of successful male applicants
was 47.6 years, the average age of successful female applicants was 44.9% (for a detailed
analysis of differences between male and female applicants, see Section Il). This also means
that the tendency of more intense competitive conditions having an adverse effect on
younger applicants (e.g. in the case of the National Institute of Health (NIH)) was not ob-
served.

% The average age of unsuccessful applicants between 1999 and 2008 was 46.8 years in the case of men and

44.1 years among women. The age differences for approved applications are not significant.
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3. Applications from independent scientists

a) Share of independent applicants

Since the year 2004, the FWF has drastically enhanced the opportunities for independent
applicants and promoted these new possibilities heavily in the relevant circles. To this end,
qualified junior scholars have been systematically encouraged to submit independent appli-
cations, the six-year limit on independent applications was overturned, and bonus points
were granted to independent applicants in cases of doubt.

These measures have obviously brought about a sharp increase in the number of independ-
ent applications in recent years. In addition, we surmise that the unstable employment situa-
tion at research institutions also reinforced this development (Eig. 12).

Fig. 12: Absolute and relative share of independent applicants, 2004 to 2008 and 20092
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As one of the most important objectives of independent applications is to allow young scien-
tists to launch (or remain in) a research career, we provide an analysis of independent appli-
cants by age, gender and research area below.

The two charts below show the age distribution of independent applicants in the years 2004
to 2008 compared to the year 2009 (Fig. 13) and the share of independent applicants com-
pared to non-independent applicants by research area (Eig. 14).

2 (1) Independent applicants are those who indicate that they plan to finance all or part of their own salaries
through the proposed FWF project. (2) Only the years 2004 to 2008 and (as a development indicator) 2009
were evaluated with regard to independent applicants; no systematic data are available for earlier periods.
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Fig. 13: Share of independent applicants by age group and gender, 2004 to 2008 and 2009

60.0%

54.1%

50.0%

40.0%

30.0%

Share of independent applicants

20.0%
6 - &
P &
' d
' d
. ‘ 9.1%
10.0% 12.4% =
5.4% 2.3%
0.0% r r r r r - — .
<35 35-40 40-45 45-50 50-55 55-60 60-65 >65
(m=330/48 (m=732/130 (m=719/133 (m=548/127 (m=411/102 (m=312/60 (m=334/43 (m=132/32
w=85/27) w=212/40) w=196/64) w=157/39) w=91/34) w=40/12) w=34/8) w=11/5)
Age group
@sspumnShare of male independent applicants (2004-2008) e=ifil== Share of female independent applicants (2004-2008)
@=¢u» Share of male independent applicants (2009) esfi= Share of female independent applicants (2009)
Fig. 14: Share of independent applicants among male andzfemale applicants by research area,
5
2004 to 2008 and 2009
100.0%
100.0%
90.0%
80.0%
70.0%
2
c
8
S 60.0%
©
-
c
()
2 s00%
g . 45.0% 45.59
Q
2 41.29
s 40.0% 38:8% 3u.b%i.’>b.l% SR
; 33.3%
& 32'2’4 30.99
30.0% 25.4% 28.89 |
24.1% 23.7%
20.0% 19.5% 20.3% 17.1% IR
o 13.6% 20 % 13.69
6% on 13.5% 65
7.6% 8.5%
10.0% 5.9%
0.0% -
Biosciences Humanities Medicine Natural sciences Social sciences Technical sciences Total
(m=648/154 (m=543/116 (m=632/92 (m=1,155/212 (m=321/64 (m=224/37 (m=3,523/675
w=205/67) w=204/60) w=174/38) w=111/38) w=101/30) w=33/4) w=828/229)
= Share of male independet applicants (2004-2008) = Share of male independet applicants (2009)
= Share of female independet applicants (2004-2008) = Share of female independet applicants (2009)

From the FWF's perspective, the two charts above permit the following conclusions:

% In contrast to Fig. 4, it was subsequently necessary to create larger research areas here, as otherwise the

sample sizes would have been too small for meaningful analyses. It is also worth noting that the development
in the technical sciences from 1999 to 2008 vs. 2009 is not meaningful, as only four applications were re-
ceived from female scholars in the technical sciences during that period.
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The share of independent applications is highest among applicants in the early stages of
their scientific careers, after which it declines significantly.

The percentage of independent applications in the humanities and social sciences is ap-
parently higher due to a shortage of alternative opportunities on the labour market, but the
difference is not as great as one might expect.

The overall share of independent applicants is increasing. Apparently, more and more
qualified junior scholars are taking advantage of this opportunity to finance their salaries
through the FWF. ® As mentioned above, this was also the FWF's intention. However, it
remains to be seen at which point and to what extent successful independent applicants
will manage to find permanent positions at research institutions in Austria and abroad. If,
for example, many scientists depend on independent applications to the FWF again and
again in their further careers (because they are unable to find permanent positions at re-
search institutions), then the reasons for this development will have to be examined in
greater depth.

A significantly larger number of women than men avail themselves of the opportunity to
submit independent applications, and the share of women is especially high in the
younger age groups.”’ This might be attributed to various factors. It might indicate that
women have more difficulties (or face greater obstacles) in finding permanent positions at
research institutions. However, it may also be linked to the fact that women deliberately
prefer forms of employment which enable them to concentrate on research at ages which
are often characterised by higher family-related burdens. Due to the lack of relevant data
on female scholars in Austria, this question cannot be answered conclusively in this con-
text (see also Section II).

a) Approval rates for independent applicants

One common conjecture is that due to their frequent lack of institutional support or integra-
tion, independent applicants might have lower chances of success compared to scientists
with more permanent positions.

As shown in Fig. 15, this hypothesis cannot be confirmed. Independent applicants — among
men and women and in the aggregate — actually have slightly (but not significantly) better
chances of receiving FWF grants than those in permanent positions. Likewise, the difference
in approval rates between independent male and female applicants is not statistically signifi-
cant (see also Section 11/4.).

26

27

Although these figures refer to applications and not approvals, the term "qualified junior scholars" has been
chosen deliberately because it is only possible to submit an application to the FWF if the applicant can present
international specialist publications in line with his/her academic age. As a result, one can assume that appli-
cants already possess a high level of qualifications at the time of application. Incidentally, this applies to all
applicants, especially as the latest surveys have shown that only 13 to 19% of all university scholars have
submitted an application to the FWF in the last five years; for more information, please refer to the article by C.
Fischer in the FWF Info Magazine, No. 75 (to be published in December 2010).

This is also reflected in the statistics reported by uni:data, which have shown a relatively large share (ap-
proximately 45%) of female scholars employed with third-party funding at Austrian universities for years now.
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Fig. 15: Approval rates for independent vs. non-independent applicants, 2004 to 2008
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If we break these approval rates down by research area, then a slight advantage appears to
emerge for independent applicants, but this difference is not significant (Eig. 16). One excep-
tion can be found in the social sciences, where applicants who hold more permanent posi-
tions have significantly better chances of success than independent applicants.

Fig. 16: Approval rates for independent vs. non-independent applicants by research area, 2004 to 2008

60.0%
500% 49.1%499% 29.7%
44.9%
42.4%
40.0% -
2
e
©
E 30.0% - F‘B‘#%—
-8
Qo
<
20.0% A
10.0%
0.0% - T
Biosciences Humanities Medicine Natural sciences Social sciences Technical sciences Total
(n=154/699) (n=222/525) (n=59/747) (n=173/1,093) (n=92/330) (n=34/223) (n=734/3.617)
= Approval rate independent applicants = Approval rate non independent applicants

21



FWF Discussion Paper

4. Interdisciplinary projects

It is nearly impossible to provide an entirely valid assessment of the prospects of success for
"interdisciplinary” projects, as the concept of “interdisciplinarity” itself is too heavily disputed
and vague. However, in this section we attempt to answer this question in approximate
terms, especially because this aspect is among the most frequently cited points of criticism
levelled at funding agencies' decision-making procedures. This criticism generally runs along
the following lines: The peer review system is characterised by an inherent structural conser-
vatism which is sceptical with regard to unusual connections between disciplines. This
makes it nearly impossible for reviewers to reach consensus with positive review ratings of
interdisciplinary projects.

If we define interdisciplinary applications as those which combine insights and/or methods
from various disciplines,” then the only way the FWF (given the available data) can measure
the share of interdisciplinary projects is to use the statistical information provided by the ap-
plicants themselves. In this context, applicants are required to categorise their projects in
accordance with Statistics Austria's classification of scientific disciplines by distributing a total
of 100 points among no more than four disciplines. This information was used as the basis
for the evaluations below.?

Projects were only considered to be interdisciplinary if at least 30% was assigned to another
research area in addition to the main scientific discipline. The research areas between which
"interdisciplinary" connections exist include the following: biosciences, humanities, medicine,
natural sciences (excluding biology), social sciences and technical sciences.*® All other ap-
plications which did not meet the above-mentioned requirements were classified as mono-
disciplinary. Using this model, we can now compare approval rates and review ratings for
interdisciplinary vs. monodisciplinary applications in the period from 1999 to 2008 (Eig. 17).

%8 The definition and delineation of interdisciplinarity, in particular vis-a-vis the concepts of transdisciplinarity,

multidisciplinarity, cross-disciplinarity, and pluridisciplinarity, are controversial topics in the literature; see e.g.
Frodeman, R. et al., eds. (2009): Oxford Handbook of Interdisciplinarity, Oxford University Press.

In this context, each project was assigned to disciplines with a two-digit code (the one and two-digit codes are
based on the Frascati classification, which is commonly used internationally, while the four-digit codes are an
Austria-specific classification of scientific disciplines). Where it was not possible to assign a clearly defined
share to a discipline, the classification was performed after reviewing the project. However, the number of
such cases was relatively low (approximately 90).

However, we did make one exception: Connections between biosciences and medicine were not considered
interdisciplinary, as the linkages between those research areas are very close and often overlap. This is also
reflected in the fact that Statistics Austria's four-digit code includes a large number of scientific disciplines in
biology as well as medicine.
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Fig. 17: Average review rating and approval rate of interdisciplinary vs. monodisciplinary applications,
1999 to 2008
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On the basis of this analysis, 15% of the applications can be classified as "interdisciplinary*
and 85% as "monodisciplinary ". The hypothesis that interdisciplinary applications have sub-
stantially lower chances of success is largely confirmed, as both the approval rate and the
average review rating are significant lower than in the case of monodisciplinary applications.

However, the interpretation of the data does not necessarily warrant the conclusion that the
peer review is characterised by inherent structural conservatism. In contrast, it appears more
plausible that interdisciplinary projects frequently involve far higher requirements than their
monodisciplinary counterparts, as the interdisciplinary scholars need to meet the highest
scientific standards in at least two disciplines. In the experience of FWF Reporters and em-
ployees, this is often the main problem with interdisciplinary applications. Many applications
lack the expertise (which is necessary according to international standards) in one or even all
of the scientific disciplines involved.

Moreover, a differentiated analysis by applicant gender and discipline shows that the disad-
vantaged position of interdisciplinary projects is not as obvious as it may seem at first glance

(Fig. 18):

23



FWF Discussion Paper

Fig. 18: Shares and approval rates of interdisciplinary vs. monodisciplinary applications by gender,
1999 to 2008
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One of the "urban legends" with which the FWF is confronted states that women more often
work in interdisciplinary research than men, and that the different approval rates are rooted in
this difference. However, the data indicate just the opposite: Women work on interdisciplinary
projects slightly less often than men, but when women do submit such projects, their ap-
proval rate is higher. The success rate of interdisciplinary applications submitted by women
is slightly lower than that of monodisciplinary projects, but the difference is not statistically
significant. Among men, on the other hand, the approval rate for interdisciplinary applications
is significantly lower than in the case of monodisciplinary applications.

An analysis by research area does not yield a uniform picture either: While no significant
differences can be identified in the biosciences, social sciences, technical sciences or medi-
cine, the differences in the humanities and social sciences are highly significant (Fig.19).
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Fig. 19: Share and approval rate of interdisciplinary vs. monodisciplinary applications by research area,
1999 to 2008
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Upon closer inspection of 22 scientific disciplines,® it also becomes clear that no significant
differences arise in 14 of those disciplines. The differences can essentially be attributed to
the lower approval rates for interdisciplinary applications in the fields of chemistry, geo-
sciences, mathematics, computer science and physics, philosophy/theology, linguistics and
literary studies as well as other humanities. If we then consider the research areas with
which applications in these disciplines cited interdisciplinary connections, then we can con-
clude — albeit only cautiously due to the small sample sizes — that "strong" scientific disci-
plines (such as mathematics, physics, other humanities as well as linguistics and literary
studies) do not benefit from interdisciplinary links to the weaker research areas (such as so-
cial sciences and technical sciences), while — as Fig.19 shows — it is more of an advantage
for "weaker" research areas (such as social sciences and technical sciences; see also Fig.

20).

Fig. 20: Interdisciplinary connections of rejected projects in disciplines with low approval rates,
1999 to 2008

Bio- - . Natural Social Technical
sciences slEEs | bl sciences | sciences | sciences N
Chemistry 55% 0% 26% 0% 0% 20% 105
Geosciences 51% 6% 0% 0% 12% 28% 68
Computer sciences 4% 13% 19% 0% 20% 44% 71
Mathematics 17% 0% 35% 0% 26% 22% 23
Philosophy/theology 5% 0% 20% 28% 48% 0% 20
Physics, mechanics, astronomy 21% 2% 17% 0% 0% 61% 56
Other areas of the humanities 0% 0% 5% 16% 66% 12% 19
Linguistics/Literature 0% 0% 3% 21% 76% 0% 29

%L In this case, the scientific disciplines are classified as in Fig. 3.
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5. Funding amounts requested and approved

As mentioned in the introduction, the amounts of funding approved have risen sharply in re-
cent years. In this context, it would be interesting to examine the impact of the funding
amounts requested on approval probability.

Under FWF rules, at least two valid reviews must be obtained for each application, and the
required number of reviews increases in line with the amount of funding requested. This is
based on the idea that an applicant who requests an above-average amount of funding will
require a greater degree of legitimacy in the reviews and thus also runs a greater risk of re-
ceiving criticism or suggestions for improvement from the reviewers. Under these conditions,
applications which involve higher funding amounts are likely to be exposed to a higher risk of
rejection. However, this hypothesis is only confirmed in part by the data (Fig. 21):

Fig. 21: Funding requested, approval rates and average review ratings, 1999 to 2008
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= Extraordinarily expensive projects (i.e. where more than EUR 444,000 is requested) show
a significantly lower approval rate, even in cases where they attain a very high average
review rating. This may be taken as an indication that even very few negative reviews are
sufficient to justify a rejection. However, this category comprises only 3% of all projects.
Even by international standards, projects requiring more than EUR 444,000 in funding
were extremely expensive projects in the years 1999 to 2008; in the year 2009, this would
have been equivalent to a funding request in excess of EUR 550,000. %

= Projects which involved costs of EUR 333,000 to EUR 444,000 and were thus far above
the average project budget of EUR 219,000 do not show a significantly lower approval
rate.

32 (a) In the period from 1999 to 2008, an average of 4.7 reviews were required for applications in which the

requested funding exceeded EUR 444,000. (b) At present, at least five reviews are required for a funding re-
quest of EUR 550,000.
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= At the same time, both the approval rate and average review rating for very "inexpensive"
projects (under EUR 111,000) are significantly lower. This suggests that the project objec-

tives were less in line with the proposed budget than in the case of other funding amounts
requested.
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ll. Share of female applicants and approval rates

In recent years, one of the most heavily discussed topics in the relevant research literature is
the question of whether the peer review process exhibits an inherent gender bias which
places women at a disadvantage. Studies to date have yielded highly divergent and often
contradictory results.® The findings presented in Section | already raised a number of ques-
tions in this regard. In certain age groups and in the case of independent applications,
women are at a slight (albeit insignificant) disadvantage compared to men, but at the same
time women are favoured when it comes to interdisciplinary applications.

Therefore, in this section we analyse the situation of female applicants in greater depth. We
examine whether the absolute and relative share of women has changed over time, how ap-
proval rates differ for men and women, and what impact the review ratings and gender of
reviewers may have. On this basis, we conclude with a summary and propose a humber of
hypotheses.

1. Absolute and relative numbers of female applicants

In line with the general trend at Austrian universities, the share of female applicants has risen
in recent years. However, this share has increased slightly more rapidly at the FWF than at
the universities (Fig. 22).** Given the fact that the share of women among students and doc-
toral candidates has increased sharply, this development will also have a delayed impact on
applications to the FWF. After the developments in recent years, we can expect the share of
female applicants to rise to approximately one third in the next four to five years.>*

¥ See Marsh, H.W. et al. (2009): Gender effects in the peer reviews of grant proposals: a comprehensive meta-

analysis comparing traditional and multilevel approaches, in: Review of Educational Research, 79 (3), pp.
1290-1326. Review of Educational Research, 79 (3), 1290-1326.

According to uni:data, the share of women was 15.0% among professors and 38.7% among assistants and
other faculty members in 2005 (which also includes doctoral candidates and faculty funded by third parties,
who generally do not submit applications to the FWF or are employed in FWF projects). By 2009, this share
had risen to 18.7% of professors and 40.6% of assistants.

If we add the applications to the Hertha Firnberg Programme and the Elise Richter Programme, which to a
certain extent can be regarded as "substitutes” for the Stand-Alone Projects Programme, then the share of
women comes to 28.5% for the year 2009.
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Fig. 22: Relative and absolute application figures by decision year, 1999 to 2008 and 2009
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In the national and international debate, it has been pointed out that the share of women in
research varies considerably between disciplines. This is also true of applications submitted
to the FWF (see Fig. 23). While the trend appears to be moving towards a 40% share in the
biosciences, humanities, social sciences and medicine in the coming years, the share of
women in the natural and technical sciences lags far behind.

Fig. 23: Relative share and absolute number of female applicants by research area, 1999 to 2008 and 2009
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2. Approval rates for female applicants

Fig. 24 shows the development of approval rates for stand-alone projects submitted by men
and women from 1999 to 2008, further developments in the year 2009, and the approval rate
for all FWF programmes in 2008 and 2009.

Fig. 24: Approval rates by gender, 1999 to 2008, 2009 and across all programmes
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First of all, we can state that the approval rate for female applicants was indeed significantly
lower in the period from 1999 to 2008. Although this difference was largely balanced out in
2009, it is important to find possible explanations for these differences in the preceding pe-
riod.

In the relevant literature, there are essentially two interpretations for cases where women are
identified as disadvantaged: One suggests that there are inherent gender-biased elements in
the peer review process. The other interpretation states that the disadvantage for women is
not necessarily attributable to the "gender” characteristic but may also be influenced by other
characteristics, such as applicant age, research field, employment situation or the existence
of alternative (substitute) programmes. The next section deals with these aspects in greater
detail.

30



FWF Discussion Paper

3. Review ratings of female applicants

Given that a lower approval rate can be observed among female applicants in the period
from 1999 to 2008, then — assuming a consistent decision-making procedure — the average
review rating assigned to those projects would also have to be significantly lower than in the
case of male applicants.

As shown in Fig. 25, this is the case. While male applicants had an approval rate of 44.7%
and an average review rating of 81.9, the corresponding values for female applicants were
significantly lower at 41.7% and 80.9%, respectively. In other words, approval rates and av-
erage review ratings also correlate closely in this context.

Fig. 25: Approval rates and review ratings by applicant gender, 1999 to 2008
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If we expand this analysis to include the field of research concerned in each application, then
a more differentiated picture emerges (as in the absolute and relative shares of women
above; see Fig. 26). On the one hand, there are no significant differences in approval rates
or review ratings in the humanities and medicine. On the other hand, significant differences
in approval rates only arise in the social sciences. The significantly lower average review
ratings for women in the biosciences and natural sciences do not lead to significantly lower
approval rates.
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Fig. 26: Average review ratings and approval rates by applicant gender and research area, 1999 to 2008
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The findings above do not permit interpretations that suggest gender-biased elements in the

peer review process. Therefore, we now examine whether women require higher average

review ratings than men do in order to receive funding (Eig. 27).

Fig. 27: Average review ratings for approved applications by applicant gender and research area,

1999 to 2008
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While no significant differences between men and women appear in the biosciences, social
sciences and technical sciences, women in the humanities, natural sciences and medicine
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(and on average across all disciplines) require significantly lower average review ratings in
order to receive funding.

A number of articles in the relevant literature suggest that the peer review system creates
disadvantages for women because the vast majority of peer reviewers are still men. This is
based on occasional observations indicating that members of male networks apparently have
difficulties considering the specific conditions women face in research (such as special and
atypical career paths), or the reviewers may even have fundamental problems with the idea
of equal opportunities for women due to traditional perspectives on the world.*

In stark contrast to this assumption, the individual experiences of FWF office employees and
Reporters have at times given reason to surmise that female reviewers in particular may in
fact review female applicants more stringently than they do male applicants.

Our empirical test of these two contradictory hypotheses is designed in such a way that we
first examine the absolute and relative shares of male and female reviewers.

Fig. 28 shows that men dominate the peer review process at the FWF.

Fig. 28: Absolute and relative share of female reviewers, relative share of female applicants in 2009%
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In the second step, we compare the average review ratings for four combinations: (a) male
applicant / male reviewer; (b) male applicant / female reviewer; (c) female applicant / male
reviewer; and (d) female applicant / female reviewer (Fig. 29):

% See the literature review on Woman and Science and NSF — National Science Foundation (2003): Gender

Differences in the Careers of Academic Scientists and Engineers: A Literature Review
Due to missing or erroneous data, this comparison could only be carried out for the year 2009.
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Fig. 29: Average review ratings by gender of reviewer and applicant, 1999 to 20083

100

90

Sl 81.72 80.95 80.89

80

70 -

60 -

50 -

Review rating

40

30 -

20 -

10 +

Male applicant/male reviewer Male applicant/female reviewer Female applicant/male reviewer Female applicant/female reviewer
(n=15,914) (n=2,004) (n=2,869) (n=675)

As a result, there are marginal and non-significant differences, that is, the gender of the re-
viewer does not have a statistically verifiable effect in relation to the gender of the applicant.
This is also the case in a breakdown by field of research, where we were likewise unable to
identify differences which could not be attributed to the correlation between low approval
rates and low average review ratings for women.

Another (socio-political) question is whether the share of female reviewers should be in-
creased. In this regard, the FWF itself defined a benchmark value three years ago, stating
that the share of women in international reviews should be 25% on average (see FWF deci-
sion-making standards). However, up to now it has not been possible to attain this level.

In light of the rapidly increasing share of female applicants, it may even be necessary to dis-
cuss whether this target level should be revised upward. If the share of female applicants
appears likely to reach the 35 or 40 percent mark in the medium term, then (according to this
logic) the share of female reviewers would also have to be 35 to 40% as well. In the coming
years, it is also likely that a sufficient number of qualified female researchers will be available
as reviewers, especially as the FWF obtains the majority of reviews from countries (mainly
Anglo-Saxon and northern European countries) in which the share of women in science is
already substantially higher than in Austria.

Moreover, there are discipline-specific differences, that is, while the share of female review-
ers in the biosciences, humanities and social sciences can be expected to approach 40%
rather quickly in the medium term, this target can only be reached in the long term in the
natural sciences and technical sciences. Therefore, flexible targets and guidelines which
account for such discipline-specific circumstances (among other things) would appear to be
more suitable than undifferentiated quotas.

% According to another hypothesis, the age and position of the reviewers also create variance in their reviews.

The FWF has not collected these data up to now, but the organisation plans to query this information on a vol-
untary basis from 2011 onward.
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4. Why are approval rates lower among women?

Given the special significance of this problem and the need to interpret the available data,
this section again addresses the situation of female applicants in detail.

In 2009, the Swiss National Science Foundation (SNF) commissioned the study Geschlecht
und Forschungsférderung, which mainly deals with the question of why the share of female
researcher declines with increasing age, or in other words, why women run into a "glass ceil-
ing" before reaching attractive academic positions. The study cites the following reasons for
this problem:

a) Women receive less support from mentors than men do, thus making it more difficult for
women to integrate into the research institution as well as the international scientific
community.

b) Women who set out on academic career paths tend to decide against children more of-
ten than women who leave academia.

c) Female scientists with children bear far larger family burdens than men; this is also true
of men in comparison to the reference group of male researchers without children.

d) Women are less successful than men when it comes to international scientific network-
ing, especially as their international mobility is more heavily restricted by family obliga-
tions.

e) As aresult, the publication output of women five years after receiving their Ph.D. is lower
than that of men.

The FWF study also shows that female applicants for stand-alone projects also had slightly
lower chances of success compared to men in the period from 1999 to 2008. To date, the
findings generated have not revealed any clear causal relationships in this regard. However,
two possible causes can be ruled out:

= No evidence was found for the assumption that women are placed at a disadvantage in
the peer review process due to their gender. Instead, there is a close correlation between
approval rates and average review ratings. Women even require a slightly lower average
review rating in order to receive funding, and the gender of the reviewers has no impact
on the average review rating.

= The low average approval rate for interdisciplinary applications does not create disadvan-
tages for women: In fact, women submit slightly fewer interdisciplinary proposals, but their
approval rate is higher than in the case of men. Among female applicants, this does not
bring about a significantly lower approval rate for interdisciplinary applications as com-
pared to monodisciplinary applications.**

If we subject the relationships between gender and approval rates to an additional multivari-
ate analysis (binary logistic regression), then we can identify statistical indications that the

% However, no significant differences between women and men can be identified in funding amounts requested

and approved. Both groups requested an average of EUR 221,100, with men receiving an average of EUR
182,100 and women EUR 188,200. The higher average amount of funding approved for women — which is not
statistically significant — is probably linked to the relatively large share of women in biosciences, where the av-
erage amounts of funding requested and approved are slightly higher than in other disciplines.
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lower approval rate may be linked to the applicants' field of research, age and independent
status.*

Taken alone, none of these variables revealed consistently significant differences between
male and female applicants. Moreover, due to the small female sample sizes, some combi-
nations of characteristics cannot be analysed in a statistically valid manner. However, based
on the multivariate analysis and the SNF study cited above, we suspect the presence of
overlapping effects which might justify the following hypotheses:

Field of research: Where the share of women in a research area is relatively high, women
have attained a certain "veto power," and if that area performs very well in comparison to
others (by FWF standards as well as international benchmarks such as citation rates), then
there are no material differences between men and women in terms of approval probability.
This is mainly true of the biosciences and humanities. If one of the conditions above is not
fulfilled, if women are underrepresented in a research area (e.g. natural and technical sci-
ences), and/or if the research area exhibits a below-average international standing (e.g. so-
cial and technical sciences), then such circumstances apparently do have an effect on ap-
proval probability for female applicants.

Age: Female applicants — in the case of approvals as well as rejections — are significantly
younger than male applicants (approximately three years). This means that a larger share of
female applicants belong to the younger age groups. In particular, this refers to the three age
groups (< 35, 35 to 40 and 40 to 45 years) in which not only decisive career steps are taken,
but also in which experience has shown that women bear far more additional family burdens
compared to men. This apparently creates competitive disadvantages in the acquisition of
third-party funding.

Independent applicant status: As shown above, women account for a significantly larger
share of independent applications than men in the age groups where decisive career steps
are taken. At the same time, however, female independent applicants in general (across all
age groups) do not have a significantly lower approval rate than male independent appli-
cants. Nevertheless, a self-enhancing effect may be at play due to the large share of women
among independent applicants in the younger age groups and the slightly lower approval
rates in those age groups (among both independent and non-independent female appli-
cants).

For women, this effect may be intensified further if we also add the women's programmes
(Hertha Firnberg, Elise Richter and previously the Charlotte Buhler Programme) to inde-
pendent applications for stand-alone projects. These programmes also allow applicants to
finance their own salaries and are thus a form of independent application. Therefore, one
might surmise that if the FWF did not offer those women's programmes, those women would
apply for stand-alone projects as independent scientists.**

40" Binary logistic regression. Independent variables: gender, discipline, age, independent applicant status, inter-

disciplinarity, average review rating, decision year, outlier ratings. Classification accuracy: 88.4%; Nagelk-
erke's R2: 0.75; McFadden's Rz 0.59. Significance of gender > 0.1. In this model, the gender variable does not
become significant until the age and independent status variables are omitted; in other models, this is not the
case until the discipline variable is omitted as well.

The FWF's programme portfolio only offers a few alternative options, such as the Erwin Schrédinger Fellow-
ship (especially for women under 35), independent applications for older age groups in the Translational Re-
search Programme, in the START Programme or in the Priority Research Programmes NEN and SFB. How-
ever, the programmes are open to both men and women, and the share of independent applicants in those
programmes yields only small numbers of cases compared to stand-alone projects.

41

36


http://en.wikipedia.org/wiki/Logistic_regression�
http://www.fwf.ac.at/en/projects/schroedinger.html�
http://www.fwf.ac.at/en/projects/schroedinger.html�
http://www.fwf.ac.at/en/projects/translational_research.html�
http://www.fwf.ac.at/en/projects/translational_research.html�
http://www.fwf.ac.at/en/projects/start.html�
http://www.fwf.ac.at/en/projects/nfn.html�
http://www.fwf.ac.at/en/projects/sfb.html�

FWF Discussion Paper

If we add up all female applicants in the Stand-Alone Projects Programme and the women's
programmes who indicated that they would finance their own salaries using the FWF grant,
and then compare that group with men in the age groups decisive to academic careers, it
turns out that women submit independent applications to the FWF three times more often

than men (Fig. 30).

Fig. 30: Number and share of female (stand-alone projects and women's programmes)
and male (stand-alone projects) independent applicants by age group, 2004 to 2009
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The reason for this may be the fact that this form of application is better suited to women in
the relevant age groups because it is easier to reconcile the requirements of research with
additional family burdens (the FWF's programmes for women offer specific support in this
regard). Another reason might be that women are at a disadvantage when it comes to hiring
at the research institutions. As sufficient data material is not available, both possible explana-
tions remain speculative.

Whatever the cause underlying the slightly lower approval rate among female applicants for
FWF stand-alone projects, the indications presented here suggest that women generally face
competitive disadvantages in the age groups where decisive career steps are taken. This
possible finding should be taken as an opportunity to review in general whether the meas-
ures taken to promote women in Austria offer suitable conditions which mitigate those com-
petitive disadvantages. This study as well as that of the SNF at least imply a number of sug-
gestions:

=  Tenure track models: Research institutions should develop recruitment mechanisms
which make successful grant applications an important criterion in the allocation of posi-
tions.

= Mentoring: Women should have access to institutional mentoring by experienced scien-
tists in order to promote the integration of women into the research institution as well as
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international scientific networks (as is already the case in the FWF's women's pro-
grammes).

= Combining career and family: In order to avoid a conflict of objectives between having a
scientific career and a family, a high degree of flexibility is required, especially with re-
gard to age limits, working hours and support measures in the form of child care.

= International mobility: All measures taken to promote women in the postdoctoral stage
should include financial support for longer-term research visits at top international institu-
tions (including relocation and travel costs, child care costs, dual career opportunities).
This is a key criterion for integration into the international scientific community and for
further career opportunities.

= Independence: Financial support should go beyond pure financing and enable women to
carry out independent research at a very early juncture in their career (e.g. by establish-
ing their own research groups).

The FWF has already responded to this need by adapting e.g. the age limits for all relevant
programmes to the needs of women. Moreover, the FWF's women's programmes offer men-
toring arrangements, networking activities and flexible working time models. Finally, the FWF
also plans to offer additional support for longer-term stays abroad in its women's pro-
grammes.
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lll. Aspects of international reviews

In this section, we conclude our analysis by investigating specific issues related to the effects
of international reviews. This mainly refers to the development of the international review
process, the location of reviewers, their review behaviour and divergence in review ratings.

1. Location of reviewers and response rates

For approximately 15 years now, the FWF has had all applications subjected to exclusively
international reviews. More recently, the FWF has also paid more attention to ensuring that
the regional distribution of reviewers corresponds roughly to the scientific productivity of each
region. In particular, this means that the share of reviewers from Germany and Switzerland
has been reduced slightly and should be no higher than 15 to 20%. As a comparison of fig-
ures from the 1999-2008 period with the 2009 statistics shows, the FWF has succeeded in
doing so across almost all research areas (Fig. 31).*

Fig. 31: Location of reviewers by research area, 1999 to 2008 vs. 2009

Location of reviewers by regions
Discipline Period
GER/CH EU USA/CDN Others unknown
Biosciences 1999-2008|  17.2% 34.2 % 40.3 % 8.1% 0.3%
(n=4,090/412) 2009 12.1% 321% 39.8% 13.1% 2.8%
Humanities 1999-2008|  60.8 % 21.3 % 14.7 % 2.5% 0.7 %
(n=3,415/424) 2009| 35.6 % 31.8% 29.2 % 2.8% 0.5 %
Medicine 1999-2008|  19.5% 32.5% 39.2 % 8.6 % 0.3%
(n=4,404/320) 2009 131 % 40.0 % 37.8% 8.4 % 0.6 %
Natural sciences 1999-2008|  29.1 % 30.3 % 31.7 % 8.2 % 0.6 %
(n=6,736/756) 2009|  19.6 % 32.1% 33.6 % 10.1 % 4.6 %
Social sciences 1999-2008|  36.7 % 27.8% 29.3 % 5.1% 1.1%
(n=1,713/240) 2009| 17.9% 42.5% 26.7 % 9.2 % 3.8 %
Technical sciences 19992008 34.1% 29.1 % 27.9% 8.2 % 0.7 %
(n=1,375/92) 2009| 185% 31.5% 37.0% 8.7 % 43 %
Total 1999-2008|  30.8 % 29.8 % 31.7 % 71% 0.5 %
(n=21,733/2,244) 2009 19.7% 34.3 % 34.3% 9.0 % 2.7%

With all three of these measures, namely the (a) use of exclusively international reviews, (b)
broader regional distribution of reviewers, and (c) submission of applications in English, the
FWF has developed a model which has now been adopted by many other funding agencies.
These circumstances, as well as the fact that many research institutions now have increased
demand for international expertise, have intensified competition for a limited pool of qualified
experts. This may lead to a situation in which it becomes increasingly difficult to find suitable
experts to serve as reviewers. The response rate for review requests is still at a sound level
(37%); if this rate were to drop any further, however, it would be necessary to rethink the
FWF's review arrangements in the medium term (Fig. 32):

42 (a) In general, all applications are submitted in English. Exceptions can be made in the humanities, but such
applications only account for some 10% of the humanities applications submitted to the FWF. (b) The share of
humanities reviewers from Germany and Switzerland is still very high. As research topics in the humanities
are often culture-specific, it makes sense that this share will never quite decline to the level observed in other
disciplines.
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Fig. 32: Return rate for review requests by research area, 2009*
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a3 (a) The chart only covers the year 2009 because the data available on previous years was not sufficiently
consistent for a valid analysis. (b) The relatively high response rate in the humanities can probably be attrib-
uted to the relatively low review burden in the field (systematic peer review processes are only establishing
themselves gradually, especially in the case of publications).
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2. Country-specific review behaviour

At FWF decision meetings, Reporters and FWF employees frequently raise the question
whether reviewers from certain countries are systematically harsher or more lenient than the
average. This urban legend suggests that it would be useful to analyse whether there are
actually significant differences between reviewers in this respect (Fig. 33):

Fig. 33: Average review ratings by location of reviewers**
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Such differences are clearly visible in the results. This warrants the interpretation that re-
views from countries known for high scientific productivity are generally more stringent (ex-
cept in the case of Israel) than reviews from countries which still lag behind in terms of scien-
tific productivity. This appears plausible in so far as one can assume that the high productiv-
ity of those countries is ultimately the result of high quality standards. However, the sample
sizes also reveal that the FWF obtains a vast majority of its reviews from "productive" coun-
tries, meaning that the countries which generate more lenient reviews hardly have an impact
in this regard.

“ (a) The FWF does not capture data on the nationality of reviewers, but on the country in which the reviewer's
research institution is located. (b) This analysis only includes those countries from which at least 30 reviews

were received in the 1999-2008 period.
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3. Divergent reviews

One of the most common objections to the peer review process in general (and thus also at
the FWF in particular) has been voiced by scholars from the humanities and social sciences.
Those scholars argue that their fields already face greater obstacles because it is far more
difficult to achieve consensus among reviewers than in the natural sciences or life sciences;
this is due to the higher degree of heterogeneity in scientific approaches and the resulting
diversity of schools and methods in the humanities and social sciences.*

In order to address this question, we suggest the following approach: We assume that highly
divergent reviewer opinions (which can generally lead to the rejection of an application) exist
in cases where at least one rating is in the "excellent" range and at least one other rating
deviates from the former by 30% on the rating scale.*® On this basis, we can determine the
percentage of divergent review results for rejected applications on the one hand (Eig. 34) and
for approved applications on the other (Eig. 35).

Fig. 34: Share of divergent review results for rejected applications by research area, 1999 to 2008
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45 Even if this were the case, we have already demonstrated that it has no effects on approval rates, at least in

the case of the humanities.

Here we focus on applications which received at least one rating in the "excellent” range because this implies
that the application was — at least for one reviewer — a strong candidate for approval.
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Fig. 35: Share of divergent review results for approved applications by research area, 1999 to 2008
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The data basis shows minor differences between research areas, but those differences are
not significant and are all within the range of random variations. Divergent review ratings are
distributed roughly evenly across disciplines, and no specific disadvantage is revealed for the
humanities and social sciences. Moreover, it is clear that the share of rejected applications is
far larger than that of approved applications in cases where the FWF receives divergent re-

views.
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Summary

The FWF examined its Stand-Alone Projects Programme over the period from 1999 to 2008
(including a number of comparisons with the year 2009) in order to determine approval prob-
abilities based on various characteristics of the applicants and reviewers, thus testing the
validity of its decision-making procedures.

The most important insights arising from this endeavour are presented in this discussion pa-
per, which is intended to allow the scientific community, research policymakers and all other
interested parties to discuss the findings and support the FWF in the continued optimisation
of its procedures.

The key findings of the study are summarised below in the form of questions (Q), answers
(A) and problems (P).

Q: Are the humanities systematically placed at a disadvantage?

A: No. Along with mathematics, physics and biology, most humanities disciplines have the
highest approval rates. Social sciences exhibit the lowest approval rates. The approval rates
correspond roughly to the international performance of the respective scientific disciplines.
Moreover, approval probability also hinges on each discipline's dependence on grants for
basic research.

P: In order to strengthen the "weaker" disciplines, it will be necessary (a) to allocate positions
at research institutions according to transparent international performance criteria, (b) to
make research funded by third parties more attractive by compensating research institutions
for overhead costs, and (c) to provide greater relief for high-quality researchers from disci-
plines characterised by very high teaching workloads.

Q: Do younger applicants face greater difficulties than older applicants?

A: This used to be the case, but now it is no longer a problem. Until 2004, applicants under
35 years of age did exhibit a lower approval rate compared to older age groups. However, in
recent years the FWF has successfully implemented a number of measures to balance out
these differences.

P: However, it is still necessary to create career paths which enable junior scholars to gain
independence in research quickly and to find permanent employment at research institutions
after fulfilling transparent performance criteria. This is especially true in the case of female
scholars.

Q: Are women placed at a disadvantage? If yes, why?

A: The share of female applicants has increased drastically in recent years, thus we can ex-
pect this share to increase to one-third or more in the medium term. However, women exhib-
ited a lower average approval rate than men for stand-alone projects in the period from 1998
to 2008. This is most probably not linked to the decision-making procedure (including the
peer review process), but rather to the underrepresentation of women in certain disciplines,
to additional (especially family-related) burdens during stages decisive to an academic ca-
reer, and to the larger share of unstable employment relationships among women.
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P: Measures to promote women in Austria should be reviewed to determine whether they
provide successful applicants with support and resources (including research funding, child
care and international mobility) which help compensate for competitive disadvantages at
ages decisive to their careers. The FWF has already taken measures in this area, especially
in its women's programmes.

Q: Are independent scientists (i.e. those who plan to finance their own salaries using
FWF funds) at a disadvantage compared to researchers with permanent positions at
research institutions?

A: No. In fact, independent applicants have slightly (but not significantly) higher chances of
success in nearly all disciplines. However, the growing share of applicants in this category is
problematic, especially if they migrate up through the age groups (i.e. if scientists continue to
rely on independent applications for excessively long periods and are unable to find perma-
nent employment at research institutions). This is especially true in the case of female schol-
ars.

P: It is helpful if junior scholars prove their performance potential early in their careers by
successfully obtaining third-party funding for their own positions. However, this must not be-
come a permanent arrangement. This means that research institutions should develop re-
cruitment mechanisms which make successful third-party funding applications an important
criterion in the allocation of positions.

Q: Do interdisciplinary applicants face greater difficulties than monodisciplinary ap-
plicants?

A: There is no simple answer to this question. It does appear that interdisciplinary applica-
tions face slightly greater obstacles compared to their monodisciplinary counterparts. How-
ever, this difference is only relevant in certain scientific disciplines, especially in cases where
connections are established with "weaker" disciplines.

P: It remains a challenge for funding agencies to determine (a) whether and (b) how to iden-
tify interdisciplinary projects in a more targeted manner, and (c) how decision-making proce-
dures can then be adapted (specifically in order to prevent "interdisciplinarity" from becoming
a strategic tool in funding applications).

Q: How international is the FWF's review process? Are there any differences in review
behaviour depending on the countries in which the reviewers work?

A: The FWF has continued to internationalise its review process in recent years and also
makes efforts to base its reviewer choices on the scientific productivity of each country and
region. In particular, the share of reviewers from German-speaking countries has been re-
duced significantly.

Reviewers from countries with high levels of scientific productivity tend to give more stringent
reviews than reviewers from other countries.

In addition, the share of women among reviewers has increased, but it still does not match
the share of female applicants in all research areas.

P: The FWF must continue to internationalise its review process. In the medium term, it will
also be important to involve experts from emerging regions (including Asia and Latin Amer-
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ica) more heavily in the review process. Finally, it will also be necessary to discuss how the
share of female reviewers should develop in the coming years. This process will be faster in
some disciplines (biosciences, humanities, social sciences and medicine) than in others
(natural and technical sciences), in which women are still heavily underrepresented.

Q: Does the FWF receive more divergent ratings from reviewers in the humanities and
social sciences than in the natural sciences, biosciences, technical sciences or medi-
cine?

A: No. There are no significant differences between the research areas.

P: However, reviewers’ assessments diverge at times in all research areas. In general, how-
ever, no funding agency has managed to resolve this problem up to now, and such dis-
agreement is also an integral part of the scientific discussion process. In this context, funding
agencies such as the FWF face the challenge of constantly reviewing and refining their pro-
cedures regarding the applicants' ability to respond/react to rejections (resubmission proce-
dures).

This paper marks only the start of a series of studies which the FWF wishes to undertake in
the coming years. For example, the FWF plans to analyse the final reports on stand-alone
projects as well as the corresponding reviews. In 2012 — after a ten-year period since the last
survey of its kind — the FWF plans to launch another survey of the scientific community to
examine their opinions on the FWF's work.

Questions, suggestions and discussions:

Falk Reckling
Tel.: +43-1-5056740-8301
E-mail: falk.reckling@fwf.ac.at
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Appendix: Significance values

A result is considered "significant" in cases where one can assume (with a certain pre-defined prob-
ability of error) that the existing differences are not random. In the social sciences, error probabilities of
10%, 5% and 1% are assumed (corresponding to significance levels of <0.1, <0.05, <0.01). In this
context, the number of cases observed (n) is also decisive in determining the deviation level above
which a result is significant: If you throw a die 12 times, then you can conclude that it is "defective" (i.e.
not all sides have an equal probability of turning up) with a probability of 95% once the number six
shows up seven times or more (deviation: 58%). In contrast, if you roll the die 1,200 times, then a de-
viation of approximately 20% (i.e. rolling a six 243 times or more) is sufficient to conclude that the die
is defective with an error probability of 5%. This theorem is also known as the "law of large numbers."

This section provides the significance values for the information provided in the respective charts. To
this end, we generally conducted a chi-square test for independence (labelled with an asterisk) or a
one-factor ANOVA (labelled with two asterisks).47

Fig. 4: Approval rates by scientific discipline, 1999 to 2008
Approval rates by scientific discipline, 1999 to 2008 <0.01*

Fig. 5: Approval rates and average review ratings by scientific discipline, 1999 to 2008

Approval rates by scientific discipline, 1999 to 2008 <0.01*
Average review ratings by scientific discipline, 1999 to 2008 <0.01**
Pearson correlation coefficient for approval rate / average review rating: 0.944.

Fig. 6: Scatter plot of relationship between approval rates and average review ratings by scientific disci-
pline, 1999 to 2008

Pearson correlation coefficient for approval rate / average review rating: 0,944; significance: <0.01
y=0.029x-1.972; R2 = 0.891

The approval rates for scientific disciplines are within a confidence interval of 95% and thus do not exhibit signifi-
cant deviations (with the only exception of mathematics).

Discipline Approval rate Predicted Deviation Confidence interval 95%
approval rate Lower value | Upper value
Arts (n=453) 53.8% 59.7% -5.9 52.0% 67.5%
Mathematics (n=757) 67.6% 59.1% +8.5 51.4% 66.8%
Historical sciences (n=1,361) 54.5% 58.2% -3.7 50.5% 65.9%
Other area of the humanities (n=351) 55.2% 54.6% +0.7 47.1% 62.1%
Linguistics/literature (n=787) 53.3% 52.9% +0.3 45.5% 60.4%
Physics, mechanics, astronomy (n=2,007) 55.4% 52.2% +3.2 44.7% 59.6%
Chemistry (n=1,626) 44.9% 46.9% -2.0 39.6% 54.2%
Geosciences (n=1,210) 44.9% 46.6% -1.7 39.3% 53.9%
Biology (n=2,644) 49.5% 46.0% +3.6 38.7% 53.3%
Zoology (n=638) 44.9% 44.2% +0.7 36.9% 51.5%
Total (n=21,465) 44.2% 43.5% +0.7 36.2% 50.8%
Botany (n=470) 43.6% 43.0% +0.6 35.7% 50.3%
Other areas of the natural sciences (n=229) 34.9% 41.1% -6.2 33.8% 48.4%
Legal Sciences (n=223) 35.4% 40.2% -4.8 32.9% 47.5%
Philosophy/theology (n=444) 40.9% 38.5% +2.4 31.2% 45.8%
Agriculture, forestry, veterinary medicine (n=295) 34.8% 38.3% -3.5 30.9% 45.6%
Technical sciences (n=1,348) 39.3% 37.3% +1.9 30.0% 44.7%
Computer sciences (n=788) 39.4% 37.2% +2.2 29.8% 44.5%
Preclinical medicine (n=3,066) 36.8% 35.9% +0.9 28.5% 43.3%
Economics/business (n=354) 37.1% 35.1% +1.9 27.7% 42.5%
Psychology (n=232) 30.5% 31.8% -1.2 24.2% 39.3%
Clinical medicine (n=1,296) 27.5% 26.5% +1.0 18.8% 34.3%
Social sciences (n=886) 26.5% 26.2% +0.3 18.5% 34.0%

4" For more information on significance tests, see e.g. Sachs, L. (2004): Angewandte Statistik. 11th edition,

Springer.
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Fig. 8: Approval rates by age group, 1999 to 2008
Approval rates by age group, 1999 to 2008: <0.01*

Fig. 9: Approval rates and average review ratings by age group, 1999 to 2008

Approval rates by age group, 1999 to 2008: <0.01*
Average review ratings by age group, 1999 to 2008: <0.01**
Pearson correlation coefficient for approval rate / average review rating: 0.846.

Fig. 10: Approval rates by age group, 1999 to 2003, 2004 to 2008, and 2009

Approval rates by age group, 1999 to 2003: <0.01*
Approval rates by age group, 2004 to 2008: >0.1*
Approval rates by age group, 2009: >0.1*

Fig. 11: Approval rates by age group and gender, 1999 to 2008

Approval rates (men) by age group, 1999 to 2008: <0.01
Approval rates (women) by age group, 1999 to 2008: >0.1
Approval rates (<35) by gender, 1999 to 2008: >0.1
Approval rates (35-40) by gender, 1999 to 2008: >0.1
Approval rates (40-45) by gender, 1999 to 2008: >0.1
Approval rates (45-50) by gender, 1999 to 2008: >0.1
Approval rates (50-55) by gender, 1999 to 2008: >0.1
Approval rates (55-60) by gender, 1999 to 2008: >0.1
Approval rates (60-65) by gender, 1999 to 2008: >0.1
Approval rates (>65) by gender, 1999 to 2008: >0.1

Fig. 12: Absolute and relative share of independent applicants, 2004 to 2008 and 2009
Share of independent applicants by year, 2004 to 2008: <0.01*

Fig. 13: Share of independent applicants by age group and gender, 2004 to 2008 and 2009

Share of independent applicants by age group and gender, 2004 to 2008: <0.05*
Share of independent applicants (<35) by gender, 1999 to 2008: <0.01*

Share of independent applicants (35-40) by gender, 1999 to 2008: <0.01*

Share of independent applicants (40-45) by gender, 1999 to 2008: <0.01*

Share of independent applicants (45-50) by gender, 1999 to 2008: <0.01*

Share of independent applicants (50-55) by gender, 1999 to 2008: <0.01*

Share of independent applicants (55-60) by gender, 1999 to 2008 <0.01*

Share of independent applicants (60-65) by gender, 1999 to 2008: >0.1*

Share of independent applicants (>65) by gender, 1999 to 2008: >0.1*

Fig. 14: Share of independent applicants among male and female applicants by research area, 2004 to
2008 and 2009

Share of female independent applicants by research area, 2004 to 2008: <0.01*
Share of male independent applicants by research area, 2004 to 2008: <0.01*
Share of female independent applicants by research area, 2009: >0.1*

Share of male independent applicants by research area, 2009: >0.1*

Fig. 15: Approval rates for independent vs. non-independent applicants, 2004 to 2008

Approval rates for independent vs. non-independent female applicants with permanent positions, 2004 to 2008:
>0.1*

Approval rates for independent vs. non-independent male applicants with permanent positions, 2004 to 2008:
<0.1*

Approval rates for independent vs. non-independent applicants with permanent positions, 2004 to 2008: >0.1*

Fig. 16: Approval rates for independent vs. non-independent applicants by subject category, 2004 to 2008

Overall approval rates for independent vs. non-independent applicants with permanent positions,
2004 to 2008: >0.1*

Approval rates for independent vs. non-independent applicants with permanent positions,
2004 to 2008 (biosciences): >0.1*

Approval rates for independent vs. non-independent applicants with permanent positions,
2004 to 2008 (humanities): >0.1*

Approval rates for independent vs. non-independent applicants with permanent positions,
2004 to 2008 (medicine): >0.1*

Approval rates for independent vs. non-independent applicants with permanent positions,
2004 to 2008 (natural sciences): >0.1*

Approval rates for independent vs. non-independent applicants with permanent positions,
2004 to 2008 (social sciences): <0.1*
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Approval rates for independent vs. non-independent applicants with permanent positions,
2004 to 2008 (technical sciences): >0.1*

Fig. 17: Average review rating and approval rate of interdisciplinary vs. monodisciplinary applications,
1999 to 2008

Average review rating of interdisciplinary vs. monodisciplinary applications, 1999 to 2008: <0.01**
Approval rate for interdisciplinary vs. monodisciplinary applications, 1999 to 2008: <0.01*
Pearson correlation coefficient for approval rate / average review rating: 0.999

Fig. 18: Shares and approval rates of interdisciplinary vs. monodisciplinary applications by gender,
1999 to 2008

Approval rate for interdisciplinary vs. monodisciplinary applications (women), 1999 to 2008: >0.1*
Approval rate for interdisciplinary vs. monodisciplinary applications (men), 1999 to 2008: <0.01*
Share of interdisciplinary vs. monodisciplinary applications by gender, 1999 to 2008: <0.01*

Fig. 19: Share and approval rate of interdisciplinary vs. monodisciplinary applications by subject cate-
gory, 1999 to 2008

Share of interdisciplinary vs. monodisciplinary applications by research area, 1999 to 2008: <0.01*

Approval rate for interdisciplinary vs. monodisciplinary applications, 1999 to 2008 (biosciences): >0.1*
Approval rate for interdisciplinary vs. monodisciplinary applications, 1999 to 2008 (humanities): <0.01*
Approval rate for interdisciplinary vs. monodisciplinary applications, 1999 to 2008 (medicine): >0.1*
Approval rate for interdisciplinary vs. monodisciplinary applications, 1999 to 2008 (natural sciences): >0.1*
Approval rate for interdisciplinary vs. monodisciplinary applications, 1999 to 2008 (social sciences): <0.01*
Approval rate for interdisciplinary vs. monodisciplinary applications, 1999 to 2008 (technical sciences): >0.1*

Fig. 20: Interdisciplinary connections of rejected projects in disciplines with low approval rates,
1999 to 2008

Due to the small number of cases, no significance values are reported.

Fig. 21: Funding requested, approval rates and average review ratings, 1999 to 2008

Approval rates by level of funding requested, 1999 to 2008: <0.01*
Average review ratings by level of funding requested, 1999 to 2008: <0.01**
Pearson correlation coefficient for approval rate / average review rating: -0.235

Fig. 22: Relative and absolute application figures by decision year, 1999 to 2008 and 2009
Share of women by decision year, 1999 to 2008: <0.01*

Fig. 23: Relative share and absolute number of female applicants by subject category,
1999 to 2008 and 2009

Share of women by research area, 1999 to 2008: <0.01*
Share of women by research area, 2009: <0.01*

Fig. 24: Approval rates by gender, 1999 to 2008, 2009 and across all programmes

Approval rates by gender, 1999: >0.1*
Approval rates by gender, 2000: <0.1*
Approval rates by gender, 2001: >0.1*
Approval rates by gender, 2002: >0.1*
Approval rates by gender, 2003: >0.1*
Approval rates by gender, 2004: >0.1*
Approval rates by gender, 2005: >0.1*
Approval rates by gender, 2006: >0.1*
Approval rates by gender, 2007: >0.1*
Approval rates by gender, 2008: <0.01*
Approval rates by gender, 2009: >0.1*
Approval rates by gender, 1999 to 2008: <0.05*

Fig. 25: Approval rates and average review ratings by applicant gender, 1999 to 2008

Approval rates by gender, 1999 to 2008: <0.05*
Average review ratings by gender, 1999 to 2008: <0.01**
Pearson correlation coefficient for approval rate / average review rating: 1.00

Fig. 26: Average review ratings and approval rates by applicant gender and research area, 1999 to 2008

Approval rate by gender, 1999 to 2008 (biosciences): >0.1*
Approval rate by gender, 1999 to 2008 (humanities): >0.1*
Approval rate by gender, 1999 to 2008 (medicine): >0.1*
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Approval rate by gender, 1999 to 2008 (natural sciences): >0.1*

Approval rate by gender, 1999 to 2008 (social sciences): <0.05 *
Approval rate by gender, 1999 to 2008 (technical sciences): >0.1*
Overall approval rate by gender, 1999 to 2008: <0.05*

Average review rating by gender, 1999 to 2008 (biosciences): <0.01*
Average review rating by gender, 1999 to 2008 (humanities): >0.1*
Average review rating by gender, 1999 to 2008 (medicine): >0.1*
Average review rating by gender, 1999 to 2008 (natural sciences): <0.01*
Average review rating by gender, 1999 to 2008 (social sciences): >0.1*
Average review rating by gender, 1999 to 2008 (technical sciences): >0.1*
Overall average review rating by gender, 1999 to 2008: <0.01*

Fig. 27: Average review ratings for approved applications by gender and research area, 1999 to 2008

Average review rating for approved applications by gender, 1999 to 2008 (biosciences): >0.1**
Average review rating for approved applications by gender, 1999 to 2008 (humanities): <0.1**
Average review rating for approved applications by gender, 1999 to 2008 (medicine): <0.01**
Average review rating for approved applications by gender, 1999 to 2008 (natural sciences): <0.05**
Average review rating for approved applications by gender, 1999 to 2008 (social sciences): >0.1*
Average review rating for approved applications by gender, 1999 to 2008 (technical sciences): >0.1*
Overall average review rating for approved applications by gender, 1999 to 2008: <0.05*

Fig. 28: Absolute and relative share of female reviewers, relative share of female applicants in 2009

Share of female reviewers by research area, 2009: <0.01*
Share of female applicants by research area, 2009: <0.01*

Fig. 29: Average review ratings by gender of reviewer and applicant, 1999 to 2008

Average review rating by gender of reviewers, 1999 to 2008: >0.1**
Average review rating by gender of applicants, 1999 to 2008: <0.05**
Average review rating by gender of applicants and reviewers, 1999 to 2008: >0.1**

Fig. 30: Number and share of female (stand-alone projects and women's programmes) and male (stand-
alone projects) independent applicants by age group, 2004 to 2009

Approval rates by gender in <35 age group: <0.01*
Approval rates by gender in 35-40 age group: <0.01*
Approval rates by gender in 40-45 age group: <0.01*

Fig. 31: Location of reviewers by research area, 1999 to 2008 vs. 2009

Location of reviewers by research area , 1999 to 2008 vs. 2009: <0.01*
Location of reviewers by research area , 2009: <0.01*

Fig. 32: Return rate for review requests by research area, 2009

Return rate for review requests by research area, 2009: <0.01*
Return rate for review requests by region, 2009: <0.01*
Return rate for review requests by gender, 2009: <0.1*

Fig. 33: Average review ratings by location of reviewers
Average review ratings by location of reviewers: <0.01**

Fig. 34: Share of divergent review results for rejected applications by research area, 1999 to 2008
Share of divergent review results for rejected applications by research area, 1999 to 2008: >0.1*

Fig. 35: Share of divergent review results for approved applications by research area, 1999 to 2008
Share of divergent review results for approved applications by research area, 1999 to 2008: >0.1*
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