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1. Criticism of the Peer Review System

A competent, neutral and critical peer review system is a pre-condition for meaningful
and future-oriented decisions in any peer-review-based process. Since the 1960s, doubts
have been voiced periodically regarding the mode and efficiency of review procedures.
Some of the criticisms voiced on the peer review system are: The predictive validity is
criticised, because some analyses show that reviewer verdicts are not related to subse-
quent citation rates. Furthermore, some believe that the review system is unreliable, since
reviewers sometimes do not agree with each other. In addition, some critics believe that
the review method is not valid, because reviewer verdicts are not related to subsequent
citation rates. Some studies show that reviewing is biased, since the reviewers' verdicts
are influenced by the prestige of the author or institution (cf. Peters and Ceci 1982). Be-
sides, it is also claimed that peer review makes cronyism possible, as the established sci-
entists support each other (Over 1996, Wenneras & Wold 1999). Additionally, some crit-
ics accuse the system of discriminating against some groups, such as women and ethnic
minorities (cf. Wenneras and Wold 1997). And peer review is judged to be too slow and
too expensive (cf. Altman 1996). At least some scientists criticise the fact that peer re-
view could stifle innovation and perpetuate the status quo (cf. Horrobin 1990, Mahoney
1977).

In the context of this criticism, an entire research field has been established. Initially, a
study on the American National Science Foundation (NSF) was carried out in 1978. This
study, the authors concluded, showed that 50% of the success of an application is deter-
mined by coincidental factors connected to the choice of experts and 50% by objective
factors: "(...) getting a research grant depends to a significant extent on chance. The de-
gree of disagreement within the population of eligible reviewers is such that whether or
not a proposal is funded depends in a large proportion of cases upon which reviewers
happen to be selected” (Cole et al. 1981: 881; cf. Cole et al. 1978).

Since then many studies have tried to prove or disprove this criticism. Most peer review
studies have concentrated on manuscript reviews. In summary, these studies do not give a
clear picture. For example, only a few studies exist that evaluated the predictive validity
of decisions together with the criteria of success, and the results are mutually contradic-
tory (e.g. Chapman and McCauley 1993; Armstrong et al. 1997). The research results on
the effect of various biases are heterogeneous, too: some studies that analyse gender bias
in review processes point out that women scientists are at a disadvantage (e.g. Ferber,
Teimann 1980; Wenneras, Wold 1997). However, a similar number of studies merely re-
port moderate or no gender effects (e.g. Gilbert et al. 1994; Jayasinghe, Marsch & Bond
2001). Bornmann et.al. (2006) made a meta-analysis of 21 studies dealing with gender
differences in grant award procedures. Even though the estimates varied substantially
from study to study, their estimation shows that all in all among grant applicants men
have statistically significant greater odds of receiving grants than women by about 7%.



The contrasting research results are also found in the criticism of "old boys networks".
Some studies that investigated a positive effect (e.g. Over 1996, Wenneras & Wold
1999), while others did not find any such effect (e.g. Cole 1992). Altogether, some ambi-
guity exists as to "how ‘cronyism' is an artefact of the better reviewers™" — the more pres-
tigious the applicant's department is perceived to be the reviewer, the better the rating —
but adjusting for the individual track record removed this association™ (Wessley & Wood
1999: 17)

Bornstein even reasoned that "peer review fails miserably with respect to every technical
criterion for establishing the reliability and validity of an assessment instrument” (Born-
stein 1991: 139). This statement does not hold out against empirical analyses. Various
studies agree that kappa coefficients between 0.20 and 0.40 correspond to a relatively low
level of reviewer agreement (cf. Cicchetti 1991, 1997; Weller 2001: Ch. 6). But there is
disagreement on the question of whether higher values would be desirable. Some argue
that reviewer disagreement is not a negative factor, and "many see it as a positive method
of evaluating a manuscript from a number of different perspectives.” (Hans-Dieter Daniel
2005: 145).

2. DFG Reform of the Peer Review System
In autumn 2004, the German Research Foundation (DFG — Deutsche Forschungsgemein-
schaft) reformed its peer review system by implementing a new element into the system:
the Review Board (Fachkollegium). With the establishment and constitution of its Re-
view Boards, the DFG replaced its previous peer review bodies (Review Committees).
Before 2004, the scientific review process was organised into "Review Committees",
which were subdivided according to subject. They were elected for each subject on the
basis of nominations put forward by the pertinent research societies in a secret ballot of
all scientists and academics working in the respective fields at universities and research
institutes. Two expert reviewers (Fachgutachter) judged each proposal independently.
After considering the two reviewers, the chair of the review committee was responsible
for drafting a recommendation, which formed the basis for the decision by the Joint
Committee (Hauptausschuss), which is responsible for deciding on research funding and
on questions of funding policy.
The increasing number of proposals and the increasing degree of specialisation in scien-
tific disciplines led to numbers of a new expert group, called "special reviewers" (Son-
dergutachter), increasing. They were originally thought to be more-or-less an exception
to the rule. This unelected group supported the "Review Committees” in reaching a fund-
ing decision.
While the peer review process was adopted practically unchanged from the predecessor
to the current organisation in the early 1950s, the average annual number of proposals
was below two thousand. Today, the number of proposals has risen approximately ten-
fold. Subsequently during the period from 1999 to 2001 almost 9,000 of these "special
reviewers" supported the almost 1,000 elected expert reviewers (DFG 2003: 75). This
was one reason, among others, for reforming the DFG Peer Review System. Furthermore
the International Commission on the Evaluation of the DFG and the Max-Planck-
Gesellschaft criticised the structure of the DFG's review committees in 1999 for being too
fragmented and outdated (cf. Internationale Kommission zur Systemevaluation 1999).



The main objective of the reform was to increase the influence of the elected review
board members, who ensure the scientific quality of the overall review process. This new
system leads to greater internal transparency when introducing a new group into the DFG
review system in which elected researchers monitor or review the process. The new sys-
tem was also redesigned in such a way as to respond more quickly to changes in the re-
search system, particularly with regard to interdisciplinary needs and developing new
subjects and research areas.

One of the main tasks of the review board members (Fachkollegiaten), who serve in an
honorary capacity, is to ensure the quality of the DFG's review process. Now, referees
selected by DFG Head Office undertake the task of reviewing the proposal. The board
members, elected by the scientific community, are responsible for judging the quality and
fairness of the reviews and the reviewer selection. The aim is to achieve a clear distinc-
tion between the review, as such, and the overall evaluation of the review process (quality
assurance).

3. Survey of DFG Review Board Members

3.1 Methodology and Database
The iFQ conducted a survey of various DFG review board members. The aim of this
study was, on the one hand, to obtain information on experience with the reformed DFG
review system and, on the other, to identify the strengths and weaknesses of peer review
from an expert perspective.

The review board is made up of a total of 577 elected scientists and academics, which in
turn work on 48 review boards, which are subdivided into a total of 201 subject areas.
This incorporates a total of 14 research areas and finally four scientific disciplines (Hu-
manities and Social Sciences, Life Sciences, Natural Science, Engineering Science).

The survey was carried out in autumn 2006. The link to the online questionnaire was sent
to all members of the review boards. The questionnaire, which consisted of 49 mainly
multiple choice questions, included the following category groups:

e Experience with the new review board system: have the reform goals been
achieved?
Individual operation of the various review boards: how do they work?
Reviews and Reviewers: criteria for reviewer selection and the quality of reviews
Transparency: how important is it?
Final reports and reviews of final reports: how to handle them in the future?

Furthermore, the questions contained in the Allensbacher Hochschullehrerbefragung
(general survey of German professors) of 1976 and 1983 on expert opinions were re-
peated.



Figure 1: Response rate
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457 of the 577 interviewees responded, yielding a rate of return of 79.2%. Figure 1 only
represents 66.9% of the interviews, because 71 asked scientists did not mark their subject.
The following presents some selected results of this survey.

3.2 Selected Results

3.2.1 Importance of criteria for the selection of reviewers
The selection of a reviewer may influence the outcome of a recommendation by the re-
view board. Reviewer selection is therefore one of the key factors and must be done with
care. In the DFG system, reviewers are chosen by the DFG programme directors. The
review board ensures that appropriate reviewers are selected. One of the questions in the
survey asked members of the review boards: How important are various criteria for the
selection of reviewers?

It was not astonishing to find that most of the surveyed scientists (89.6%) mentioned that
familiarity with the field of research for the proposal is very important for the selection of
reviewers. More than half of the interviewees think that a wide subject overview is very
important as well (59.2%).

Besides these criteria, around 57% of the members of the review boards believe that dis-
tance between the applicant and the reviewer is important.

They do not agree (81.8%) with the statement that at least one young researcher should
take part as a reviewer. They are also of the opinion that experience as a reviewer is im-
portant. (Cf. Figure 2)

These results are similar to the results produced by Gordon when he interviewed editors
of journals. Editors believe that the younger reviewers were too concerned with details



and failed to see the "purpose and significance" (Gordon 1980: 269) of a study. Weller
concludes from these results that the age or experience of reviewers might play a role in
reviewer performance (cf. Weller 2001: 154).

In contrast to Gordon's results, Evans and colleagues analysed reviews for the Journal
General Internal Medicine. Among other things they compared the quality of the reviews
with a number of reviewer characteristics. They found that younger reviewers and re-
viewers from prestigious institutions were more likely to produce better reviews (cf. Ev-
ans et al. 1993). The same findings reported Callaham and Tercier (2007) based on an
analysis of the “Annals of Emergency Medicine”. They reasoned that experienced re-
viewers perform lower-quality reviews than do younger ones.

Figure 2 illustrates how activities at a foreign research facility plus experience in interna-
tional peer review processes do not seem to be important for members of the DFG review
boards as a selection criteria.

Figure 2: Importance of criteria for the selection of reviewers

100

89,6
90 ~

80

70

60

B++

50

Percent

40

30 +

20

10

Familiarity with  Distance to Experience as At least one Activity at a Experience  Familiarity with  Wide subject

the field of applicant reviewer young foreign internat. interdis. overview
research researcher research reviewing research
facility projects
Legend: “Important” corresponds to the category “++” and “unimportant” to “- -“; “+” and “-* are nuances in between

Some scientists used the opportunity to comment in writing on this question. Mostly, they
summarised what they believe to be the most important criteria for reviewer selection.
The answer given by a scientist from the research area “Electrical and Systems Engineer-
ing and Computer Science” serves as a representative example:

“Other very important criteria: 1) Expertise!!! 2) Reviewer must be known for fairness 3)
Reviewer must be reliable and work in time.”



3.2.2 Transparency

The question of how much transparency is meaningful in the peer review process is often
discussed. In practice, experience has been gained with varying degrees of transparency:
from total opening as in Denmark (name of reviewer known to the applicant, who can
respond to the peer review) to procedures with practically no transparency. And a range
of hybrid or mixed procedures exist in between these two extremes.

The anonymity of reviewers ensured that they maintained their critical faculty and their
independence towards colleagues. The risk of anonymity is that the process of peer re-
view cannot be controlled or monitored (cf. Hornbostel / Simon 2006).

The question of transparency is closely connected with the degree of anonymity. Various
forms of reviewer and author knowledge of each other exist, such as open review (both
author and reviewer know each other), anonymous (the reviewer knows the author, but
the author does not know the reviewer), or double blind review (neither author nor re-
viewer know each other).

Most of the members of the review boards (63.6%) do not think that it would make sense
for proposals to be anonymous, as illustrated in Figure 3. Only 13.9% hold that double
blind procedures are desirable or very desirable.

No big differences exist between the various disciplines when answering this question.
With the exception of the “Humanities” (28.2%) and “Electrical and Systems Engineer-
ing and Computer Science” (23.8%), which believe that a double blind review would
make sense.

Figure 3: Do you think it would make sense for proposals to be anonymous (double
blind review)?

Legend: “Reasonable” corresponds to the category “++” and “Not reasonable” to - -; “+” and *“-* are nuances in be-
tween

When asked about how important it is to keep reviewers anonymous, 88.9% answered
"Important”. And a group of 60.4% thought that the reviewer's anonymity is effectively
guaranteed. (Cf. Figure 4)



Figure 4: Questions of anonymity
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3.2.3 Time requirement for peer reviewing

Peer reviewing is time-consuming. Peter Roepstoff from the University of Southern
Denmark (Odense, Denmark) said: "Peer Reviewing is an integral part of quality assess-
ment in science. For me, however, it has reached a level where the time required for re-
viewing is beyond my capacity. On average | get 2 to 3 requests to review manuscripts
per week and a similar number to review research proposals and reports from research
project, plus 1 to 2 requests per month for site visits. This is not manageable, even if |
used all my time for this, totally ignoring my own research, my students and my family."
(Hans Ulrik Riisgard et al. 2004: 302)

It is to be expected that members of the review boards are in demand. When asked if they
regularly do review work outside the DFG, 92.4% confirmed that they do. Reviewing
students or PhD theses (qualification work) is very time-consuming. 82.5% of the inter-
viewees specified that the time requirement for such work is high or very high. And the
time needed for reviewing journal manuscripts in nearly as high (81.5%), followed by
reviewing research proposals that do not come from the DFG (58.1%). Less then half of
the interviewees (43.2%) stated that their time requirement for participating in evalua-
tions is high or very high. (Cf. Figure 5)



Figure 5: How high is your time requirement for peer reviewing outside the DFG?
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Besides these forms of peer review, we asked the members of the review boards to esti-
mate the time they spent working as a member of their review board. In total, only 4% of
the scientists said that it was very time-consuming (very high), with most of them
(70.1%) responding that the time load is high. 25.6% find it to be low and practically no
one answered "very low".

Figure 6 illustrates that the research areas "Electrical and Systems Engineering and Com-
puter Science™ and "Construction Engineering and Architecture™ feel that their time load
as members of the review boards is not very high, in contrast to the other areas.

Figure 6: How high is the time requirement as a member of a review board?

100

®very high
Bhigh
Olow
i Overy low

Percent
@
3

¢ S P & & ¢
& o < & o & & & & & ¥ O o
& ¢ A & &
00 \‘9 ~ S ) o Q\) QY.
& & SN IO S
& © S ¢ 5 )
> & <€ S
S AN & & &
2 & 5 & N
& <€ & S N ©
§ & & & &
4 N & & LA
S & 5 S¢S
v & & & &
Gl & &
> ¢ 00
& &
S &
N S
5 &
N <&

These results show that peer reviewing is in fact a time-consuming job. The review board
members serve in an honorary capacity. Therefore, the question of whether the work
should be remunerated is often asked. Hans Ulrik Riisgard invited a number of well-
established scientists to comment on peer reviewing journal manuscripts in contrast to



research proposals. He came to the conclusion that ""(m)ost scientists think that a financial
compensation by funding agencies would be fair" (Hans Ulrik Riisgard et al. 2004: 309).
We asked whether the members of the review boards think that a consideration in return
to their work should be made. In contrast to Riisgard's results, they do not think that fi-
nancial compensation by the DFG would be a good idea. In general 62.8% of the "Fach-
kollegiaten™ disagree with financial compensation, which seems to demonstrate a strong
identification with the DFG as a central self-governing organisation of science and re-
search in Germany (cf. Figure 7). But these estimates are not evenly distributed by per-
centages across all research areas. For example most of the interviewees from "Heat
Technology, Process Engineering” (83.3%), "Mechanical Engineering and Production
Technology™ (80%), "Geoscience™ (73.9%) and "Materials Science" (71.4%) did not
agree or only partly agreed with the statement "Members of the review boards should be
remunerated by the DFG". By contrast, more than half of the interviewed scientists from
"Biology" (58.3%) agreed or partly agreed with this statement. The subject areas "Phys-
ics” (50%), "Medicine™ (43.7%) and "Humanities" (43.4%) also had a comparatively high
agreement rate.

The option of the institution at which the scientist works receiving financial compensa-
tion was mostly rejected. No major subject-specific differences were found in the an-
swers to this question.

Figure 7 shows that most of the scientists in all subjects agree with the statement: "The
role as a member of the review board should be made visible in the reputation of the in-
stitution at which I work (e.g. in rankings)." This result demonstrates that reviewers want
to be paid in their own "currency", which is "reputation”.

The statement: "Members of the review boards should be compensated through teaching
loads" also found approval.

Figure 7: Should a consideration be made in return for the work performed as a mem-
ber of the review board?
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3.2.4 Allensbacher Hochschullehrerbefragung

30 years ago, the public opinion polling institute "Institut fir Demoskopie Allensbach"
conducted a survey of German professors. Some of these questions dealt with the peer
review system of the DFG. The survey was repeated seven years later.

The questionnaire sent to the members of the review boards asked some of these ques-
tions again in order to compare differences and identify developments over time. The in-
terviewees could agree or disagree with various statements on a scale of one to four. The
results of two of these questions are illustrated below (cf. Figures 8 and 9).

Comparison of the data is not that easy, because overlaps exist between changes in time,
differences in the opinions of scientists, in general, and of the members of the review
boards, in particular.

Figure 8 illustrates the different answering patterns. While the surveyed professors an-
swered similarly in 1977/78 and 1983/84, some differences were found in the answer pat-
tern in 2006: more than half of the members of the review boards did not agree with the
statement "Famous researchers get all their projects — even those that are less excellent —
approved™. In 1977/1978 and 1983/1984, by contrast, only 25% of the German professors
totally disagreed with this statement. In 2006, only 5.8% of the members of the review
boards believed that famous researchers are preferred by reviewers. A 33.7% group of
review board members remain who partly agree with the statement. These results are not
very surprising, because if such a sentence were to attract substantial agreement by the
members of the review boards, this would raise the question of whether they are doing
their job properly.

Figure 8: Statement: ""Famous researchers get all their projects — even those that are
less excellent — approved.™
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Thirty years ago, discussions were already being held in Germany on the increased use of
foreign reviewers.

48% of the interviewed members of the review boards did not agree with the statement
"In Germany, there are only a few neutral referees in my research areas. It is necessary to
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consult more foreign referees.” In 1977/1978 and 1983/1984, the number of scientists
who disagreed was only a slightly higher (1977/1978: 51%; 1983/1984: 55%). The num-
ber of interviewees in complete agreement with this statement is still low and even lower
than it was thirty years ago (1977/1978: 15%; 1983/1984: 12%; 2006: 10.7%). The sec-
ond big group of interviewed review board members partly agreed with this statement
(40.9%). (Cf. Figure 9)

Figure 9: Statement: "In Germany, there are only a few neutral referees in my re-
search areas. It is necessary to consult more foreign referees."
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3.2.5. Quality of Reviews

In the written evaluation procedure, the reviews and the proposal are forwarded to the
review board. The reviews are one of the basic elements in helping the review board
members reach a decision on their recommendation. Ensuring the quality of the reviews
is one task of the review boards.

We asked the members of the review boards how high they estimate the percentage of
reviews of adequate quality to be. In general, 67.5% of the interviewees answered that
60%-80% of the reviews are of adequate quality. But there are differences between the
subject fields. Figure 10 illustrates two groups of review board members from the differ-
ent research areas: one is a group of critical verdicts on the quality of the reviews, the
other a group of satisfied verdicts. Those who said that a percentage of 0% to 50% of the
reviews are of adequate quality we defined the “critical™ group. Those who said that the
percentage of adequate reviews lies between 81% and 100% are the "satisfied" group.
The interviewees who answered in between make up the "neutral™ group, which is not
reflected in Figure 10.

While no one from the "Materials Science™ and "Construction Engineering and Architec-
ture” came from the critical group, for example, 12.5% for "Mathematics" and 9.5% for
"Chemistry" did belong to this group. In Medicine, the biggest group belongs to the "neu-
tral” section, while "critical” and "satisfied" groups are very similar in size. "Geoscience"
is the only subject area where the “critical™ group is bigger than the "satisfied" group, but
most of the interviewees belong to the "neutral” group here, too.
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Figure 10: Quality of reviews: *'critical™ and **satisfied"* verdicts
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In contrast to the question on the quality of reviews, in general, the answer to the question
on the quality of foreign reviewers depends heavily on the subject. Figure 11 illustrates
the typical answering pattern in some subject areas. In total, more than half of the inter-
viewees did not think that the quality of foreign reviewers is better than that of national
reviewers. The percentage of interviewed scientists who think that the quality is better is
negligible (0.6%). Members of the review boards who belong to the subject area "Me-
chanical Engineering and Production Technology" completely reject this statement with a
value of 86.7%. A high degree of disagreement is also found in "Humanities" and "Phys-
ics". Not even one interviewee from these two subject areas supports the statement. The
view in the subject area "Geoscience" is slightly different. Nobody here agrees with the
statement, but there is smaller group who totally disagree (39.1%) and a bigger group
who disagree somewhat (52.2%). "Medicine™ also has a small group who think that the
quality of foreign reviewers is better or somewhat better (8.4%). (Cf. Figure 11)

Figure 11: Statement: ""The quality of foreign reviewers is better than that of national
reviewers."
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3.2.6 Citation Index

“Informed peer review” is an extended form of peer reviewing: the reviewer’s opinion
forming is supported by quantitative indicators. Hence, this form of review links qualita-
tive research indicators, like the citation index of publications, with the reviewing of
peers. We asked the board members whether using the citation index would be helpful in
the review process.

On average, one in two of the interviewed board members stated that they do not or only
slightly believe that the citation index of publications would be helpful in the review
process.

Figure 12: Would the citation index of publications by the applicants be helpful in
reaching a decision?
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Differences can be seen between the disciplines: 73.4% in medicine would find a citation
index helpful. In Materials Science, 57.1% of the board members still have a positive atti-
tude to using the citation index. Contrary to these subject areas, most of the members of
the review boards who come from the field of humanities do not think that the citation
index would be helpful (cf. Figure 12). This is an unsurprising result, because the use of
citation indices is not very common and is disputed in the humanities

4. Conclusion

Altogether, the review processes reveal substantial differences between scientific fields.
But across all subjects, consensus exists that forms of open review (reviewer known) are
not recommended for funding decisions. Conversely, strong recommendations exist for
open access to the findings of funded projects.

The interviewees believe that the time load for members of the review boards is time-
consuming. But they would rather be rewarded in their own "currency", that is "reputa-
tion".

Review board members obviously regard the peer review system in Germany as being
internationally comparable. Therefore, they do not see any special advantages in recruit-
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ing foreign reviewers. Additionally, they are critical in their judgement of the quality of
reviews.

All in all, the new review system seems to be quite reasonable, because the elected board
members are critical in judging the quality of reviews. They are sceptical about the qual-
ity and, at the same time, show solidarity with the referees, whose anonymity they want
to preserve.

Altogether and despite the numerous problems associated with peer review, this system is
nevertheless irreplaceable: no one but peers will be able to judge the originality or the
degree of innovation of a research proposal. Drummond Rennie, deputy editor of JAMA,
put it this way in an article summarising the pluses and minuses of the system. "Peer re-
view is like democracy," he wrote, "which is, to use Churchill's phrase, the worst form of
government except all those other forms that have been tried from time to time.” (Rennie
1993) Establishing a review board seems to offer a good compromise between preserving
the anonymity of the reviewers and meeting the interests of the public community.
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