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Abstract: One of the most frequently raised criticisms of the review process for manuscripts is that the length of 
time between submission of a manuscript and the editorial decision is overly long. Taking the journal Angewandte 
Chemie International Edition as an example and based on nearly 2000 manuscripts, the present study examined 
just how long the peer review process takes.
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1. Introduction

When research results are published, there 
are mainly two points in time that are very 
important. The first important time point is 
receipt of a manuscript at a journal’s edi-
torial office. In published journal articles, 
information such as the date on which a 
manuscript was received by the editors is 
often included. Recording this date makes 
it possible to settle possible priority dis-
putes between researchers regarding cer-
tain original discoveries.[1] The second 
important time point is the date of publi-
cation: How long does it take for a manu-
script to be reviewed, accepted for publica-
tion by the editors, and, finally, published? 
“Publication delays are of course frustrat-
ing to individual authors competing for 
recognition, but in the race for priority 
one author’s loss is another’s gain. More 
important is the aggregate delay in the dis-
semination of new knowledge, which rep-
resents a cost to the scientific community 
and general public.”[2] 

One of the most frequently raised criti-
cisms of manuscript reviewing is an overly 
long length of time between submission of 

a manuscript and the editorial decision.[3] 
Hames,[4] writes, for example, that “crit-
ics of peer review cite examples that point 
to … it being labour intensive, expensive, 
and often slow, with resulting delays in 
publication” (p. 2). A survey of 3040 au-
thors whose papers had been recently 
published in a journal indexed in Web of 
Science (provided by Thomson Reuters, 
Philadelphia, PA, USA) found that “there 
was evidence that peer review is too slow 
(38% were dissatisfied with peer review 
times).”[5, p.1] But even though manuscript 
reviewing is often criticized for slowness, 
only few studies have been published that 
investigated the time it takes for the peer 
review process empirically.[6–10]

The peer review process at the journal 
Angewandte Chemie International Edition 
(AC-IE) was examined in the context of a 
comprehensive research project.[11–14] AC-
IE is one of the prime chemistry journals 
in the world, with a higher annual Journal 
Impact Factor (provided by Thomson Reu-
ters) than the Journal Impact Factors of 
comparable journals (at 10.879 in the 2008 
Journal Citation Reports, Science Edition). 
AC-IE is owned by the German Chemical 
Society (Gesellschaft Deutscher Chemiker 
(GDCh), Frankfurt am Main, Germany) 
and published by Wiley-VCH (Weinheim, 
Germany). What the editors of AC-IE look 
for most of all is excellence in chemical 
research. Manuscripts that reviewers (and 
editors) deem to be of high quality are se-
lected for publication. Manuscripts that do 
not meet the high standards are rejected.

The present study examined the length 
of time it takes for the peer review proc-
ess, taking AC-IE as a case study. The ob-
ject was to answer questions such as have 
been raised in a similar form by Jennings,[2] 
former executive editor of the Nature re-

search journals:[15] How long is the interval 
from submission to the editorial decision, 
and how much of this is attributable to the 
external review process? How much time 
do referees expend on reviewing? In addi-
tion, the present study examines a number 
of further topics, such as the length of time it 
takes for different kinds of reviews (such as 
an initial review of a submitted manuscripts, 
or a review of an appeal), beating or miss-
ing deadlines for submission of reviews to 
the editorial office, and the average length 
of time to complete a review by referees that 
very often reviewed manuscripts for AC-IE 
during the research study period.

2. Methods

2.1 Manuscript Reviewing at AC-IE
A manuscript submitted to AC-IE is 

usually subject to internal and external re-
viewing. First, editors at the journal evalu-
ate whether the manuscript contributes to 
the development of an important area of 
research (internal evaluation). The editors 
are full-time members of the editorial staff. 
If the editors find that a manuscript is an 
important contribution, the submission is 
usually sent to three independent referees 
(external evaluation). The referees are 
asked to return their reviews to the edito-
rial office within two weeks. This is a very 
short time period compared to the dead-
lines given referees by other journals; a 
survey of editors of various journals found 
that the deadline for reviewers is usually 
3–4 weeks.[16] AC-IE therefore tries to 
guarantee rapid reviewing of submitted 
manuscripts.

The referees use an evaluation form to-
gether with a separate sheet for comments 
(a comment sheet). The evaluation form 
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contains a set of six questions and asso-
ciated response categories. In addition to 
initial external reviews for a submission, 
additional review requests for a part of 
the manuscripts are given to referees: The 
editor (1) consults a top adviser for manu-
script review or (2) has referees review 
manuscripts revised by the authors or (3) 
has referees review appeals that authors 
filed against the rejection of their manu-
script.[17] At the end of a review process, 
a staff editor makes the decision to accept 
or reject a manuscript for publication on 
the basis of the requested reviews and on 
their own evaluations. For most submis-
sions a manuscript is published only if 
two external referees rate the results of the 
study reported in the manuscript as (very) 
important and also recommend publication 
in the journal.[13,17]

AC-IE introduced peer review in 1982, 
primarily in conjunction with one of the 
document types published in the journal, 
Communications, which are short reports 
on work in progress or recently concluded 
experimental or theoretical investigations. A 
Communication is expected to be of broad 
general interest, due to its significance, nov-
elty, or wide applicability, or at least to be 
of special utility in the development of some 
important areas of research. It must also be 
written in such a way that even a non-spe-
cialist will recognize the significance that 
the author attaches to the findings.[18]

2.2 Database for the Present Study
For the investigation of the length of 

time it takes for manuscript reviewing 
at AC-IE, information on a total of 1899 
manuscripts was used; the manuscripts 
had been submitted by the authors in or-
der to be published as Communications 
and were reviewed in the year 2000. By 

using the manuscripts reviewed in 2000, 
a somewhat older manuscript cohort was 
selected as the database, since for an ex-
amination of the predictive validity of the 
editorial decisions[11,12] there should be a 
time interval of several years between the 
reviewing of a manuscript and measure-
ment of the indicator for scientific quality 
(in this case: citations). The information on 
the manuscripts was taken from archived 
material that was stored electronically by 
the publisher, Wiley-VCH. Of the 1899 
manuscripts, 46% (n = 878) were accepted 
for publication in AC-IE, and 54% (n = 
1021) were rejected. The editorial deci-
sion to accept or reject a manuscript was 
made for 1896 manuscripts based on an 
external review. No external review was 
done for three manuscripts in the data set 
of this study, and the editor rejected the 
manuscripts (without external review).[19]

2.3 Statistical Procedure
To test whether differences in the aver-

age length of time (for example, the aver-
age length of time from submission of a 
manuscript to the editorial decision) for 
two independent samples (e.g. accepted 
or rejected manuscripts) were statisti-
cally significant, the Wilcoxon-Mann-
Whitney test was computed. Where there 
were more than two independent samples, 
the Kruskal Wallis test was used instead. 
The Chi-square test was used for testing 
statistical significance in the kxk tables. 
Since the result of the statistical signifi-
cance test is dependent on sample size and 
“statistical significance does not mean real 
life importance”,[20,p.290] it is the strength 
of the association that is more interesting 
and important for interpreting the empiri-
cal finding. For calculating strength, we 
have to employ an additional measure of 

association. We used Cramer’s V to test the 
association between two nominal variables 
(such as beating or missing the deadline 
for submission of reviews to the editorial 
office und the reviewer’s country of resi-
dence). According to Kline,[21] V “is prob-
ably the best known measure of association 
for contingency tables” (p. 151). Where the 
two variables were a nominal variable (for 
example, editorial decision: accept or re-
ject for publication) and an interval vari-
able (for example, the length of time from 
submission of a manuscript to the edito-
rial decision), Eta (η) was computed as the 
measure of association. The effect sizes (η 
and V) were interpreted as small, medium, 
and large following the widely accepted 
suggestions of Cohen.[22]

3. Results

Table 1 shows the number of weeks 
from receipt of a manuscript at the AC-
IE editorial office and the editorial deci-
sion to accept or reject for publication. As 
the Table reveals, decisions were made on 
about one-quarter of the manuscripts within 
three weeks; the process took four weeks 
for about 20% of the manuscripts. The re-
view process took nine weeks or longer for 
about a further 20% of the manuscripts. As 
Table 2 shows, the average length of time 
between receipt of a manuscript at the AC-
IE editorial office and the editorial decision 
on publication was 6.8 weeks (arithmetic 
average, median = 5). Comparison figures 
are available for the journals Indian Pedi
atrics[7] and four American Fisheries Soci-
ety journals:[23] “Median number of days 
(IQR) needed to reach the final decision 
was 81”,[7,p.485] or in other words, about 11 
to 12 weeks. “Overall time from submission 

Table 1. Number of weeks between receipt of manuscript at the editorial 
office and the editorial decision to accept or reject for publication 

Number of weeks n Percent Cumulated percent

Less than 3 125 6.6 6.6

3 315 16.6 23.2

4 367 19.4 42.6

5 283 14.9 57.6

6 193 10.2 67.7

7 144 7.6 75.3

8 84 4.4 79.8

9 to 12 167 8.8 88.6

13 to 16 96 5.1 93.7

17 to 20 55 2.9 96.6

21 to 62 65 3.4 100

Total 1894 100

Note: For five manuscripts, the date of receipt and/or decision is not 
known.

Table 2. Average number of weeks between receipt of manuscript at the 
editorial office and editorial decision to accept or reject for publication, 
in dependency on editorial decision

Statistic Acceptance Rejection Total

Number of manuscripts 877 1017 1894

Median 5 5 5

Arithmetic mean 7.51a 6.18a 6.80

Standard deviation 6.04 5.35 5.72

Minimum 0 0 0

Maximum 41 62 62

Notes. In the table, 0 means that the manuscript was received at the 
editorial office and the publication decision was made within one 
week.
aZ= -5.71, P < .05, η = .12.
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top journals) devote a great deal of effort to 
their evaluations. This is not to say that de-
ficiencies or errors in manuscripts are nev-
er overlooked by the referees and editors 
of this journal” (p. 5030). Green and Cal-
laham[9] found short review times similar 
to those at AC-IE for the journal Annals of 
Emergency Medicine: from 10 to 12 days 
on average (median). Other studies report 
clearly longer review times: “The peer re-
view time for the first and second reports 
were 33.8 and 41.9 days, respectively. In 
total, the mean PRT was 37.8 days, which 
comes in shorter than the six-weeks turn-
around time the Editors set themselves as 

to the first editor decision (i.e. not including 
manuscript revisions) remains at about 13.4 
weeks for AFS journals (data combined for 
all four AFS journals)”.[23,p.272] A survey of 
3040 authors[5] (see above) reported similar 
findings. As compared to the results of these 
two studies, the peer review process at AC-
IE can be considered to be extremely short.

In addition to the average number of 
weeks, Table 2 also shows the shortest 
(within the first week) and the longest (62 
weeks) length of time for the entire peer 
review process for a manuscript up to the 
editorial decision. Here, some comparison 
figures on another journal, namely, Con
densed Matter Physics, are available: “The 
maximal time of the paper processing is 
equal to τmax = 600 days (volume 9, No. 
1(21), p. 175–182), the minimal one is equal 
to four days (volume 7, No. 4, p. 829–844; 
volume 7, No. 4, p. 845–858)”.[6,p.138] 
Just as was the case for the average length of 
time for the peer review process, here again 
AC-IE shows clearly shorter minimum and 
maximum values than another journal (here 
it is Condensed Matter Physics). Table 2 al-
so shows the average number of weeks for 
the total reviewing time classified accord-
ing to accepted and rejected manuscripts. In 
agreement with findings by Stamm et al.[8] 
for the journal Head & Face Medicine, the 
results show that the reviewing time for ac-
cepted manuscripts (7.51 weeks) was on 
average about one week longer than the re-
viewing time for rejected manuscripts (6.18 
weeks). The difference between the review-
ing times is statistically significant, but the 
effect size is small.

Table 3 shows the average number of 
weeks it took for referees that completed 
more than nine initial reviews within the 
time period studied to complete the review. 
The results in the table indicate that AC-IE 
referees require different lengths of time to 
review a manuscript: Whereas Referees A 
and B produced reviews within about three 
weeks on average, Referees BB and CC 
produced reviews within a few days’ time. 
The difference between the average review-
ing times of individual referees is statisti-
cally significant, and the effect size is large. 
However, it is noticeable that among ref-
erees that have relatively long average re-
viewing times, the minimum and maximum 
reviewing times are clearly different. Hence 
they, too, have produced reviews for AC-IE 
in a relatively short period of time. When 
interpreting the figures in Table 3, it should 
be considered that they refer to only 344 of 
the total of 1896 manuscripts. ‘Heavy’ refe-
rees tend to be the exception: A large part of 
the manuscripts in the data set of this study 
were reviewed by referees that reviewed no 
other or only one other manuscript for AC-
IE during the observation period.

Table 4 reports the average number of 
weeks that it took for referees to complete 

different kinds of reviews (see above). 
As the ‘Total’ column shows, the average 
length of time to complete the reviews was 
2.13 weeks. Whereas initial reviews of a 
submission (2.2 weeks) took the longest 
to complete, reviews by top advisers (1.41 
week) took the shortest time. Although the 
difference between the average numbers 
of weeks for the different kinds of reviews 
is statistically significant, the effect size 
is small. For Gölitz,[24] the chief editor of 
AC-IE, the general quick turnaround for 
reviews is “especially impressive when 
one considers that the referees of manu-
scripts for Angewandte Chemie (and other 

Table 3. Average number of weeks that it took for 29 different referees to produce an initial review 
(each referee completed more than nine initial reviews during the time period under study) (in 
descending order by arithmetic average)

Reviewer Number of 
reviews

Median Arithmetic 
average

Standard 
deviation

Minimum Maximum

A 12 3 2.67a 1.15 1 5

B 16 2 2.63a 1.50 1 6

C 15 2 2.40a .74 1 4

D 10 2 2.30a 1.16 1 5

E 10 2 2.20a 1.03 1 4

F 10 2 2.20a .92 0 3

G 10 2 2.20a 1.81 0 5

H 10 2 2.10a .32 2 3

I 13 2 1.92a 1.38 0 5

J 11 2 1.91a .70 1 3

K 12 2 1.83a .83 1 3

L 10 2 1.80a 1.32 0 4

M 10 2 1.80a .79 1 3

N 15 1 1.60a .99 0 4

O 10 2 1.60a 1.07 0 3

P 11 2 1.45a .69 0 2

Q 11 1 1.36a .92 0 3

R 14 1 1.29a .61 0 2

S 10 1 1.20a .42 1 2

T 16 1 1.19a .40 1 2

U 11 1 1.18a .75 0 2

V 12 1 1a .85 0 3

W 12 1 .92a .79 0 2

X 11 1 .91aa .94 0 3

Y 14 .50 .79a .89 0 2

Z 10 1 .70a .67 0 2

AA 12 0 .42a .79 0 2

BB 13 0 .38a .51 0 1

CC 13 0 .31a .48 0 1

Notes. In the table, 0 means that referee completed the initial review within one week.
aχ2

28 = 134.8, P < .05, η = .60.
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the maximum”.[8] As the survey conducted 
by Publishing Research Consortium[5] re-
ported, “reviewers say that they took about 
24 days (elapsed time) to complete their 
last review, with 85% reporting that they 
took 30 days or less” (p. 3).

In a further analysis step, the present 
study examined the extent to which the 
average number of weeks it took for a ref-
eree to complete a review depends on the 
referee’s recommendation. For the journal 
Indian Pediatrics Gupta et al.[7] found that 
the peer review time “of rejected manu-
scripts was shorter (35.3 days) when com-
pared to accepted papers (40.3 days), but 
not to a significant extent (p>0.05)” (p. 
485). Table 5 shows the average number of 
weeks that it took for a reviewer to com-
plete initial review, in dependency on the 
referee’s answer to the question, “Do you 
recommend acceptance of the Communi-
cation?” Contrary to the findings by Gupta 
et al.,[7] there is a statistically significant 
difference between the mean review times 
(a review with the recommendation, “Yes, 
without alterations” took the least time to 
complete on average (1.93 weeks), and a 
review with the recommendation, “Yes, 
but only after major alterations” the lon-
gest time (2.32 weeks), but here again, the 
effect size is (very) small.

As an international journal, the AC-IE 
sends review requests to referees from a 
number of different countries, as can be 
seen in Table 6. We examined whether the 
average number of weeks it took for ref-
erees to complete initial reviews differed 
between referees living in different coun-
tries. As the table reveals, referees from 
East Asia and North America took the 
longest time on average to complete re-
views (3.08 and 2.97 weeks, respectively), 
and referees from Western Europe (core) 
and Eastern Europe took the shortest time 
on average (2.03 and 1.92 weeks). The dif-
ference between the mean times to com-
plete the reviews is statistically significant, 
and the effect size is small. We also exam-
ined the extent to which referees from the 
different countries differed with regard to 
beating or missing the deadline for submit-
ting an initial review to the AC-IE editorial 
office. Table 7 shows the results, but be-
fore presenting them, we will report some 
general figures on beating or missing the 
deadline for submitting an initial review to 
the AC-IE editorial office.

Of the 2921 reviews for which the 
deadline for submission of the review and 
the date on which the review was received 
at the editorial office are known, 55% (n = 
1595) were received by the editors a few 
days early, exactly on time, or a few days 
late. The editors received 13% of the re-
views (n = 390) one week before the due 
date and 16% (n = 462) of the reviews one 
week after the due date; 16% of the reviews 

Table 4. Average number of weeks that it took for referees to complete different kinds of reviews

Statistic Initial re-
view of a 
submission

Review of a 
manuscript 
revised by 
the author

Review of a 
manuscript and 
of initial refer-
ees’ comments 
by a top adviser

Review of an 
author’s ap-
peal against the 
rejection of a 
manuscript

Total

Number of 
manuscripts

4016 304 113 134 4567

Median 2 1 1 1 2

Arithmetic mean 2.20a 1.64a 1.41a 1.72a 2.13

Standard 
 deviation

1.59 1.50 1.32 1.39 1.59

Minimum 0 0 0 0 0

Maximum 11 9 6 7 11

Notes. In the table, 0 means that referees completed the review within one week.
aχ2

3 = 94.8, P < .05, η = .12.

Table 5. Average number of weeks that it took for a referee to complete an initial review, in 
dependency on referee’s recommendation

Statistic

Do you recommend acceptance of the Communication?

Yes, without 
alterations

Yes, after minor 
alterations

Yes, but only after 
major alterations

No Total

Number of 
manuscripts

386 1017 513 1537 3453

Median 2 2 2 2 2

Arithmetic mean 1.93a 2.21a 2.32a 2.14a 2.16

Standard 
deviation

1.52 1.55 1.66 1.53 1.56

Minimum 0 0 0 0 0

Maximum 11 9 10 11 11

Notes. In the table, 0 means that referee completed the initial review within one week.
aχ2

3 = 16.3, P < .05, η = .07.

Table 6. Average number of weeks that it took for a referee to complete an initial review, in 
dependency on the referee’s country of residence (in descending order by arithmetic mean)

Country Number of 
manuscripts

Median Arithmetic 
mean

Standard 
deviation

Minimum Maximum

East Asia 24 3 3.08a 1.35 1 6

North America 669 3 2.97a 1.74 0 11

Australia 35 3 2.63a 1.65 0 9

Japan 156 2 2.09a 1.37 0 6

Western Europe 
(periphery, e.g. 
Sweden)

142 2 2.09a 1.62 0 8

Western Europe 
(core, e.g. 
Germany)

2943 2 2.03a 1.52 0 11

Eastern Europe 12 2 1.92a 0.79 1 3

Others (e.g. 
India)

20 2 2.30a 1.42 1 5

Total 4001 2 2.20a 1.60 0 11

Notes. In the table, 0 means that referee completed the initial review within one week.
aχ2

7 = 208.7, P < .05, η = .23.
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(n = 474) arrived at the editorial office from 
two to nine weeks late. Whether a review 
was turned in before or after the due date 
for submission did not depend on what kind 
of review request by an editor a referee was 
fulfilling (χ2

6
 = 11.0, P = .09, V = .04) or 

on what recommendation regarding publi-
cation that the referee made (when pertain-
ing to initial reviews, χ2

6
 = 7.1, P = .32, V= 

.04); but as Table 7 shows, the time point is 
dependent on the referee’s country of resi-
dence – but with a small effect size. Where-
as about 30% of the initial reviews that were 
submitted from Japan or Western Europe 
were turned in at least one week late, 49% 
of the initial reviews from North America 

Table 8. Amount of the entire time from submission of a manuscript to the editorial decision that is 
attributable to external reviewing (in descending order by arithmetic mean)

Review sequence Number of 
manuscripts

Arithmetic mean Standard 
deviation

Median

SM |SM |SM |OO |OO |OO |OO |OO 382 72.66a 16.05 75.61

SM |SM |SM |SM |OO |OO |OO |OO 17 68.12a 19.46 75.00

SM |SM |OO |OO |OO |OO |OO |OO 939 67.84a 16.04 70.37

SM |SM |TA |OO |OO |OO |OO |OO 64 67.54a 15.56 70.94

SM |SM |SM |AP |OO |OO |OO |OO 12 60.31a 19.70 55.98

SM |SM |SM |RE |OO |OO |OO |OO 37 56.82a 17.80 56.34

SM |SM |RE |RE |OO |OO |OO |OO 13 54.27a 21.02 54.86

SM |SM |RE |OO |OO |OO |OO |OO 49 51.04a 19.60 45.24

SM |SM |SM |RE |RE |OO |OO |OO 22 47.42a 15.86 47.92

SM |SM |AP |OO |OO |OO |OO |OO 20 43.71a 16.46 39.64

SM |OO |OO |OO |OO |OO |OO |OO 118 40.62a 23.20 37.23

Total 1673 65.56 19.00 69.39

Notes. This table includes only review sequences that were found in the dataset more than ten 
times.
Abbreviations. |SM|: Initial review of a submitted manuscript; |TA|: review by a top adviser; |RE|: 
review of a revised manuscript; |AP|: review of an appeal.
Differences in the number of cases between this table and Table 8 in Bornmann and Daniel[17] 
are due to the fact that here, only those manuscripts are included for which the dates were 
available for the following: (1) receipt at the AC-IE editorial office, (2) publication decision made, 
(3) start and end of each external review.
aχ2

10 = 272.1, P < .05, η = .46.

Table 7. Beating or missing the deadline for submitting an initial review to the AC-IE editorial 
office, in dependency on the referee’s country of residence (in percent, n = 2451)

Beating or missing the 
deadline

Japan 
(n = 91)

North 
America  
(n = 301)

Western Europe  
(core, e.g. Germany) 
(n = 1985)

Western Europe 
(periphery, e.g. 
Sweden) (n = 74)

Beat the deadline by 
more than 1 week 

10 3 15 24

On time or a few days 
before or after the 
deadline 

59 48 55 50

Missed the deadline by 
more than 1 week 

31 49 30 26

Total 100 100 100 100

Notes. χ2
6 = 70.4, P < .05, V = .12.

Due to low numbers of cases, initial reviews of referees from Australia (n = 11), East Asia  
(n = 15), Eastern Europe (n = 7), and other countries (n = 6) were not included in the analysis.

were submitted at least one week late. 
The last analysis step in the present 

study was to breakdown the entire time 
from submission of a manuscript to the 
editorial decision to accept for reject for 
publication, examining for each manu-
script the portion of that time that is at-
tributable to external reviewing (the re-
maining time is then attributable to the 
authors and editors). If for one manuscript 
the reviews of several referees overlapped 
in time, we used for the computation one 
single time period with the earliest and lat-
est time points. For 1756 manuscripts the 
complete data required for this analysis 
was available: the date on which (1) the 

manuscript was received by the AC-IE 
editorial office, (2) the decision was made 
to accept or reject for publication, and (3) 
the start and end of each external review. 
Of the 1756 manuscripts, 16 could not be 
included in the analysis, as after the publi-
cation decisions was made (acceptance for 
publication), there was another review of 
the manuscript after the author completed 
revisions. That is, after the time between 
submission of the manuscript and the edi-
torial decision further reviews took place. 

As the results show, the average por-
tion of the entire time from submission of 
a manuscript to the editorial decision that is 
attributable to external reviewing was 65% 
(arithmetic average, median = 69%); thus, 
approximately 35% of the entire time pe-
riod is attributable to the authors (for revis-
ing the manuscript, for example) and/or the 
editors (for choosing the external referees, 
for example). (Somewhat lower percent-
ages are reported for four American Fisher-
ies Society journals: “between 51 to 60% 
of the time between manuscript submis-
sion and initial editor decision”.[23,p.272]) It 
can be assumed that the external reviewing 
portion of the entire time required for the 
peer review process depends on the course/
sequence of events of the process. For in-
stance, if an author appeals rejection of a 
manuscript and the editors sent the manu-
script out for review once again, the time for 
external reviewing will be a smaller portion 
of the entire time, as that entire time now 
includes the time it takes for the author’s 
appeal and for the editors to decide whether 
the manuscript should be reviewed once 
again. Table 8 presents the portion of the 
entire time from submission of a manuscript 
to the editorial decision that is attributable to 
external reviewing, broken down according 
to various review sequences.

In order to establish in the statistical 
analysis for each submission the sequence 
with the individual review steps, the fol-
lowing categories are used with which 
the review requests were summarized: (1) 
initial review of a submitted manuscripts 
(SM), (2) review by a top adviser (TA), (3) 
review of a revised manuscript (RE), and 
(4) review of an appeal (AP). As is shown 
in Bornmann and Daniel,[17] there are a 
total of 55 different review sequences for 
the 1896 manuscripts submitted to AC-IE. 
Table 8 shows the eleven sequences that 
occur more frequently than ten times in 
the data set. For each sequence, the mean 
portion of the entire peer review process 
time for external reviewing is shown in 
the Table. The difference between the in-
dividual review sequences in mean time 
is statistically significant, and the effect 
size is large. As expected, this amount of 
time is greatest when there are no reviews 
by a top adviser (TA), reviews of a revised 
manuscript, or reviews of an appeal (AP) in 
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addition to the initial reviews (SM). Those 
other reviews are usually associated with 
more time expended on the part of the staff 
editors and/or authors.

The 118 manuscripts in Table 8 for 
which the editorial decision was based on 
only one review are an exception. The rea-
son why for these manuscripts the average 
time (at 40.62%) is the smallest portion of 
the entire peer review processing time when 
compared to the other review sequences is 
that an AC-IE editor usually waits for a 
second review before making a decision as 
to publish or not publish a manuscript (see 
Section 2). Making the publication decision 
based on only one review is justified as in 
the following letter in which an AC-IE edi-
tor explained the rejection of a manuscript 
to an author: “We hope that you will under-
stand our decision, which is in accord with 
the opinion of one referee only. The second 
referee did not answer despite several re-
minders. However, since we have to reject 
almost all manuscripts that do not receive 
two clear-cut recommendations I return 
your manuscript without waiting any longer. 
If we receive the second referee comment, 
we’ll forward it without further comments”. 
For these 118 manuscripts, the small aver-
age portion of the entire peer review process 
time for external reviewing is attributable 
mainly to the editor’s waiting time. 

4. Discussion

Taking the example of the journal AC-
IE, this study investigated the length of 
time required for the peer review process. 
As the results show, the entire peer review 
process at AC-IE is clearly shorter than 
that at other journals. However, when in-
terpreting this result it must be taken into 
consideration that this study is based ex-
clusively on manuscripts that are intended 
to be published as Communications (see 
Section 2); Communications are short 
reports limited to six manuscript pages. 
Scientists publish research results in the 
form of Communications in order to speed 
publication. The Journal of the American 
Chemical Society[25] stresses this criterion 
of urgency in its own definition: “Com-
munications are restricted to reports of 
unusual urgency, timeliness, significance, 
and broad interest” (p. 20A). “The imme-
diacy and the short length of the reports 
of research findings are hence important 
features that distinguish Communications 
from research articles and reviews”.[26] 
From 1984 to 2007 the number of Com-
munications submitted to AC-IE rose from 
449 to 5489,[18,27] and this trend is continu-
ing. Thus, when reviewing Communica-
tions the staff editors are under consider-
able pressure to reach rapid publication 
decisions.

At approximately two weeks, the time 
that it takes for an AC-IE reviewer to submit 
a review is – similar to the entire time re-
quired for the peer review process at AC-IE 
– very short. A study also on the journal AC-
IE by Gölitz,[24] but investigating a younger 
submission cohort, yielded a similar result: 
“The referee process is quite fast: referee 
reports arrive on average (!) 13 days after 
being requested” (p. 5030). As the further 
analyses of our study regarding the length of 
time required for the completing of a review 
show, some referees appear on average to 
require more time than other referees, but 
also the altogether comparatively slow ref-
erees were able to complete reviews within 
one week or faster during the period of time 
under study. The small effect sizes found 
in a number of the analyses in the present 
study indicate that the time it takes for an 
external referee to produce a review is hard-
ly dependent upon the review request, the 
referee’s recommendation, or the referee’s 
country of residence.

In a last analysis step the present study 
examined how much of the entire time for 
the peer review process is attributable to 
the external reviewing. This was found to 
be about 65% across all manuscripts, rang-
ing from 41% to 73% in dependency on 
the particular review sequence. Thus, about 
two-thirds of the entire time required for the 
peer review process was attributable to the 
reviewing scientists; about one-third of the 
entire time was attributable to the manu-
script authors and/or the journal editors. It 
must be noted that this study on the length 
of the peer review process was based on a 
specific data set, namely, on manuscripts 
intended to be published as Communica-
tions. The findings will therefore not be ap-
plicable without restrictions to journals that 
publish mainly full papers and/or reviews. 
Unfortunately, no studies with findings that 
could be used for comparison have been 
published.

All in all, the present study provides 
one of the few in-depth evaluations of the 
amount of time required for the peer review 
process. In view of the frequent objections 
that have been raised in the literature to the 
supposed overly long period of time be-
tween submission of a manuscript and the 
editorial decision, it is surprising that there 
are hardly any studies on the topic. The 
present study presents robust findings that 
should be complemented by findings from 
further studies on further journals (and also 
in disciplines other than chemistry).
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