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Abstract Taking the interactive open access journal Atmospheric Chemistry and Physics
as an example, this study examines whether Thomson Reuters, for the Journal Citation
Reports, correctly calculates the Journal Impact Factor (JIF) of a journal that publishes
several versions of a manuscript within a two-stage publication process. The results of this
study show that the JIF of the journal is not overestimated through the two-stage publi-
cation process.
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The Journal Citation Reports (JCR) were introduced by Garfield (1976), founder of the
Institute for Scientific Information (now Thomson Reuters, Philadelphia, PA, USA), as an
instrument to evaluate the significance of scholarly journals. At first, the JCR’s “origin and
development was guided by the needs of US university and college librarians who wanted
to use an objective method to select journals for their holdings” (Archambault and Lari-
viere 2009, p. 636). Today, the most important journals (currently more than 8,200 journals
from more than 3,300 publishers in 60 countries) are listed in the JCR with a series of
bibliometric data and indicators (e.g., total citations, Journal Impact Factor (JIF), Journal
Immediacy Index, Journal Cited Half-Life). Through the publication of the indicators,
essentially the JIF, JCR has become an authority for evaluating scholarly journals (Amin
and Mabe 2003; Magri and Solari 1996). Today, the JIF is one of the most important
indicators in evaluative bibliometrics (Bornmann et al. 2007). It is used in the scientific
community as a basis for decision making on research grants, hiring, and salaries (see here
Kumar et al. 2009; Retzer and Jurasinski 2009).
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In recent years a number of problems have been pointed out that limit the validity of the
JIF and the comparability of the values of different journals (see an overview in Glinzel
and Moed 2002). Thus, according to Pendlebury (2009), the JIF can be “inflated in the
numerator, in fact it is inflated, by ‘free citations,” which are citations to article types, such
as editorials or letters, not accounted for in the denominator” (p. 3, see here also Todd
2009). Further, the consideration given to journal self-citations in determining the JIF came
to be a problem when “journal editors started to encourage authors to consider citing
papers published in the journal where they had submitted their article for publication”
(Archambault and Lariviere 2009, p. 636). As an example of a journal for which the
calculation of the JIF by Thomson Reuters can lead to problems, some publications looked
at Angewandte Chemie International Edition (AC-IE). This journal is published in both an
international edition (in English) and a German edition (Angewandte Chemie). The pub-
lications (see here Braun and Glinzel 1995; Moed et al. 1996) examined the question as to
“whether the high JIF of Angewandte Chemie truly reflects the real impact of the journal,
or as a result of double citations of both editions contains an overestimation” (Marx 2001,
p- 140). Marx (2001) found that the JIF for AC-IE published in the JCR for the year 1998 is
too high by about 15%.

In this study we take the case of the interactive open access journal Atmospheric
Chemistry and Physics (ACP) to examine a new problem that can limit the validity of the
JIF for a journal: the publication of several versions of one and the same manuscript when
a journal uses a two-stage publication process. The process of peer review and publication
in the interactive scientific journal ACP differs from traditional scientific journals (Koop
and Poschl 2006; Poschl 2004). ACP was launched in September 2001. It is published by
the European Geosciences Union (EGU; http://www.egu.eu) and Copernicus Publications
(http://publications.copernicus.org/) and is freely accessible via the Internet (www.
atmos-chem-phys.org). ACP has the second highest annual JIF in the subject category
‘Meteorology & Atmospheric Sciences’ (at 4.927 in the 2008 JCR, Science Edition).

In the first review stage at ACP, manuscripts that pass a rapid pre-screening process
(access review) are immediately published as ‘discussion papers’ on the ACP Web site in
Atmospheric Chemistry and Physics Discussions (ACPD). These discussion papers are then
made available for interactive public discussion, the second review stage of ACP, during
which the comments of designated reviewers (usually, the reviewers that already con-
ducted the access review), additional comments by other interested members of the sci-
entific community, and the authors’ replies are published alongside the discussion paper.
During the discussion phase, the designated reviewers are asked to review the discussion
paper in detail. After the end of the discussion phase, every author has the opportunity to
submit a revised manuscript taking into account the reviewers’ comments and the com-
ments of interested members of the scientific community. Based on the revised manuscript
and in view of the access peer review and interactive public discussion, the editor accepts
or rejects the revised manuscript for publication in ACP.

This means that papers that are published in ACP were previously published in ACPD
in a more or less different version, and manuscripts that after the discussion phase are not
published in ACP appeared beforehand in ACPD. Similar to double counting of citations to
AC-IE due to its international and German editions, the publication of several versions of a
manuscript during and after the ACP peer review process could lead to a higher JIF, in that
only the ACP papers enter into the denominator, whereas citations to both, the papers in
ACP and the papers in ACPD, enter into the numerator. In this study, we examine whether
the JIF is inflated in the case of journals that provide open access to submissions to peer
review. ACP is particularly interesting here, because it has one of the highest JIFs in its
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subject category: The high JIF could be not only the result of the high quality of manu-
scripts and interactive open access (see here Kurtz and Brody 2006) but also an effect of
the double counting of citations to discussion papers in ACPD and papers in ACP.

Table 1 shows the publication and citation counts that are listed in the JCR for the
calculation of JIFs of ACP from 2006 to 2008. For example, a JIF of 4.927 for the year
2008 results from the 3,454 citations in 2008 to the 701 publications in 2006 und 2007. As
the values in Table 1 show, the ACP increased its JIF from year to year. To investigate
what influence the ACPD papers have on the JIFs of ACP reported in the JCR in recent
years, we searched the citations to ACP and ACPD in the Science Citation Index Expanded
(SCISEARCH) hosted by STN International by ‘journal title matching’ (see Marx 2001),
i.e. we searched different variants of the journal title in the cited reference field of SCI-
SEARCH. Table 2 shows the results of citation searching. The searching was performed
for three variants of the journal title: The variant ATMOS CHEM PHYS is ACP, ATMOS
CHEM PHYS DISC is ACPD, and ATMOSPHERIC CHEM PHYS refers mainly to papers
in ACPD but also to papers in ACP. (In addition to these three, we found in SCISEARCH
other variants of the journal title, but they received hardly any citations.) The column
labeled ‘JIF’ in Table 2 shows the values that result from calculation using the citations for
the different variants of the journal title. For instance, if the JIF for 2008 is calculated
based only on citations for the journal title variant ATMOS CHEM PHYS (total = 3,298),
the journal has a JIF of 4.705. If the JIF is calculated using citations for ATMOS CHEM
PHYS and citations for ATMOSPHERIC CHEM PHYS, the JIF for 2008 is 4.863. This JIF
differs only marginally from the JIF reported in the JCR for 2008 (4.927). The JIF cal-
culated using the citations for all three journal title variants (5.508) differs clearly from the
JIF published in the JCR. As Table 2 shows, these results are found not only for the JIF for
2008 but also for the JIFs for the two preceding years.

All in all, the results indicate that Thomson Reuters takes into account only those
journal title variants into the calculation of the JIF that clearly do not include discussion
papers. Only the variant ATMOSPHERIC CHEM PHYS (and not ATMOS CHEM PHYS

Table 1 JIFs of ACP published in the JCR

Cites in 2008 to items published in Number of items published in JIF
2006 1,946 2006 326 4.927
2007 1,508 2007 375

Total 3,454 Total 701

Cites in 2007 to items published in Number of items published in JIF
2005 1,341 2005 239 4.865
2006 1,408 2006 326

Total 2,749 Total 565

Cites in 2006 to items published in Number of items published in JIF
2004 740 2004 170 4.362
2005 1,044 2005 239

Total 1,784 Total 409

The JIF published by Thomson Reuters in the JCR is a quotient of the number of citable items published in a
journal in a two-year period and their citations in the year thereafter
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Table 2 Calculation of JIFs using SCISEARCH

YEAR Journal title variant Cites in 2007 Cites in 2006 Total JIF?
2008 ATMOS CHEM PHYS 1,442 1,856 3,298 4.705
ATMOS CHEM PHYS DISC 328 124 452

ATMOSPHERIC CHEM PHY 30 81 111 4.863°
Total 1,800 2,061 3,861 5.508
YEAR Journal title variant Cites in 2006 Cites in 2005 Total JIF?
2007 ATMOS CHEM PHYS 1,365 1,262 2,627 4.650
ATMOS CHEM PHYS DISC 199 174 373
ATMOSPHERIC CHEM PHY 49 26 75 4.782°
Total 1,613 1,462 3,075 5.442
YEAR Journal title variant Cites in 2005 Cites in 2004 Total JIF?
2006 ATMOS CHEM PHYS 1,017 687 1,704 4.166
ATMOS CHEM PHYS DISC 266 89 355
ATMOSPHERIC CHEM PHY 14 9 23 4.222°
Total 1,297 785 2,082 5.090

* For calculation of the JIF, the total number of items in Table 1 is used
® Taking into account the citations to ATMOS CHEM PHYS and ATMOSPHERIC CHEM PHY

DISC) evidently goes into the calculation, which refers mainly to papers in ACPD but also
to papers in ACP. Thomson Reuters confirms (McVeigh 2010) that citations to any rec-
ognizable form of discussions are excluded from the calculation of the JIF.

In contrast to the case with AC-IE, our results indicate that when calculating the JIF of
ACP, Thomson Reuters distinguishes relatively well between two different editions of this
journal. The comparatively high JIF of ACP in the JCR subject category ‘Meteorology &
Atmospheric Sciences’ is thus calculated correctly and is not an effect of the two-stage
publication process. Further studies should clarify whether the results of this study also
hold for other interactive open access journals (of the Copernicus Society), such as Bio-
geosciences or Climate of the Past. Unlike ACP, these journals are predominantly laun-
ched only a few years ago.

Acknowledgements The research project is investigating quality assurance of interactive open access
journals and is supported by a grant from the Max Planck Society (Munich, Germany). We thank Marie E.
McVeigh, Senior Manager JCR and Bibliographic Policy at Thomson Reuters, for her comments on a
previous version of our paper.

References

Amin, M., & Mabe, M. A. (2003). Impact factors: Use and abuse. Medicina-Buenos Aires, 63(4), 347-354.

Archambault, E., & Lariviére, V. (2009). History of the journal impact factor: Contingencies and conse-
quences. Scientometrics, 79(3), 635-649.

Bornmann, L., Leydesdorff, L., & Marx, W. (2007). Citation environment of Angewandte Chemie. CHIMIA,
61(3), 104-109.

Braun, T., & Glédnzel, W. (1995). The sweet and sour of journal citation rates. On a source of error in
computing impact factors. The Chemical Intelligencer, 31-32.

@ Springer



The effect of a two-stage publication process 97

Garfield, E. (1976). Significant journals of science. Nature, 264(5587), 609-615.

Glinzel, W., & Moed, H. F. (2002). Journal impact measures in bibliometric research. Scientometrics, 53(2),
171-193.

Koop, T., & Poschl, U. (2006). Systems: an open, two-stage peer-review journal. The editors of Armospheric
Chemistry and Physics explain their journal’s approach. Retrieved 26 June 2006, from http://www.
nature.com/nature/peerreview/debate/nature04988.html.

Kumar, V., Upadhyay, S., & Medhi, B. (2009). Impact of the impact factor in biomedical research: Its use
and misuse. Singapore Medical Journal, 50(8), 752-755.

Kurtz, M., & Brody, T. (2006). The impact loss to authors and readers. In N. Jacobs (Ed.), Open access: Key
strategic, technical and economic aspects (pp. 45-54). Oxford: Chandos Publication.

Magri, M.-H., & Solari, A. (1996). The SCI Journal Citation Reports: A potential tool for studying journals?
Scientometrics, 35(1), 93-117.

Marx, W. (2001). Angewandte Chemie in light of the “Science Citation Index”. Angewandte Chemie
International Edition, 40(1), 139-143.

McVeigh, M. E. (2010). Journal Impact Factor (JIF) of Atmospheric Chemistry and Physics (ACP).

Moed, H. F., van Leeuwen, T. N., & Reedijk, J. (1996). A critical analysis of the journal impact factors of
Angewandte Chemie and the Journal of the American Chemical Society—inaccuracies in published
impact factors based on overall citations only. Scientometrics, 37(1), 105-116.

Pendlebury, D. A. (2009). The use and misuse of journal metrics and other citation indicators. Archivum
Immunologiae et Therapiae Experimentalis, 57(1), 1-11. doi:10.1007/s00005-009-0008-y.

Poschl, U. (2004). Interactive journal concept for improved scientific publishing and quality assurance.
Learned Publishing, 17(2), 105-113.

Retzer, V., & Jurasinski, G. (2009). Towards objectivity in research evaluation using bibliometric indicators:
A protocol for incorporating complexity. Basic and Applied Ecology, 10(5), 393-400. doi:10.1016/
j-baae.2008.09.001.

Todd, P. A. (2009). Ambiguity, bias, and compromise: An abc of bibliometric-based performance indicators
Introduction. Environment and Planning A, 41(4), 765-771. doi:10.1068/a424.

@ Springer


http://www.nature.com/nature/peerreview/debate/nature04988.html
http://www.nature.com/nature/peerreview/debate/nature04988.html
http://dx.doi.org/10.1007/s00005-009-0008-y
http://dx.doi.org/10.1016/j.baae.2008.09.001
http://dx.doi.org/10.1016/j.baae.2008.09.001
http://dx.doi.org/10.1068/a424

	The effect of a two-stage publication process on the Journal Impact Factor: a case study on the interactive open access journal Atmospheric Chemistry and Physics
	Abstract
	Acknowledgements
	References



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Gray Gamma 2.2)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (ISO Coated v2 300% \050ECI\051)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.3
  /CompressObjects /Off
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJobTicket false
  /DefaultRenderingIntent /Perceptual
  /DetectBlends true
  /DetectCurves 0.1000
  /ColorConversionStrategy /sRGB
  /DoThumbnails true
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams true
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts false
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 149
  /ColorImageMinResolutionPolicy /Warning
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 150
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.40
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 149
  /GrayImageMinResolutionPolicy /Warning
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 150
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.40
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 599
  /MonoImageMinResolutionPolicy /Warning
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 600
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (None)
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /CreateJDFFile false
  /Description <<

    /BGR <>
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e9ad88d2891cf76845370524d53705237300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc9ad854c18cea76845370524d5370523786557406300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /CZE <>
    /DAN <>
    /ESP <>
    /ETI <>
    /FRA <>
    /GRE <>

    /HRV (Za stvaranje Adobe PDF dokumenata najpogodnijih za visokokvalitetni ispis prije tiskanja koristite ove postavke.  Stvoreni PDF dokumenti mogu se otvoriti Acrobat i Adobe Reader 5.0 i kasnijim verzijama.)
    /HUN <>
    /ITA <>
    /JPN <FEFF9ad854c18cea306a30d730ea30d730ec30b951fa529b7528002000410064006f0062006500200050004400460020658766f8306e4f5c6210306b4f7f75283057307e305930023053306e8a2d5b9a30674f5c62103055308c305f0020005000440046002030d530a130a430eb306f3001004100630072006f0062006100740020304a30883073002000410064006f00620065002000520065006100640065007200200035002e003000204ee5964d3067958b304f30533068304c3067304d307e305930023053306e8a2d5b9a306b306f30d530a930f330c8306e57cb30818fbc307f304c5fc59808306730593002>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020ace0d488c9c80020c2dcd5d80020c778c1c4c5d00020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /LTH <>
    /LVI <>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken die zijn geoptimaliseerd voor prepress-afdrukken van hoge kwaliteit. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /POL <>
    /PTB <>
    /RUM <>
    /RUS <>
    /SKY <>
    /SLV <>
    /SUO <>
    /SVE <>
    /TUR <>
    /UKR <>
    /ENU (Use these settings to create Adobe PDF documents best suited for high-quality prepress printing.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
    /DEU <>
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /ConvertColors /ConvertToCMYK
      /DestinationProfileName ()
      /DestinationProfileSelector /DocumentCMYK
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure false
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles false
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /DocumentCMYK
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /UseDocumentProfile
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [595.276 841.890]
>> setpagedevice


