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1. Summary

The purpose of the present report is to examineotitput and citation impact of publications
reported as outcomes of various types of grantsddrby the Danish Council for Independent
Research (DFF) in the period 2005 to 2008. Thaltepresented in the report are based upon
state-of-the-art bibliometric indicators calculated meticulously assembled comprehensive and
unique datasets. While the data still has a nurobkmitations, which we describe in detail inghi
report, both quality and completeness of the datahégh by international standards and form a
strong basis for the analyses in this report.

The DFF comprises five field specific research @isn health sciences (FSS), natural
sciences (FNU), technical sciences (FTP), socianses (FSE), and arts and humanities (FKK).
The DFF grant types included in the present analysey to some extent in amount and duration
but can generally be considered as smaller grémtgxample compared to Centres of Excellence
(CoE) funded by the Danish National Research Faumm@DNRF). The units of analysis in this
report are the DFF itself (i.e. the aggregate $eadllopublications for all five councils) and the
individual research councils (i.e., the aggrega&teos individual grant publications linked to the
different councils). We do not focus on the pearfance of individual grants. Hence, overall we
are examining a heterogenic unit with instrumemwifberent types and scale, but common goals of
supporting bottom-up researcher initiated projecith potential impact. The latter is examined
guantitatively in this report, but these charastars of DFF as a unit of analysis also challerge t
bibliometric analyses and the comparisons of tealte.

Additionally, to explore the performance effectsbefing funded and to characterize and
examine the citation performance of successfuliegpis, before and after the DFF-funding, the
performance of the grants’ Principal Investigat{®$) is compared to a set of carefully matched
rejected applicants. To supplement and contextialese bibliometric analyses, surveys and
interviews among Pls and rejected applicants haea lsonducted.

The focal performance measures used in this repassess impact are citation indicators.
Impact in this sense is a measure of receptionwfits publications in the scientific community.
Objections have been raised against this premigeit is widely assumed that with a sufficient
number of publications and especially when focusinghe most highly cited publications sound
guantitative evaluations can be made. Citatioag/gver, do not measure “research quality” per se;
but it is often assumed that impact may refleciraetision of research quality at least in certain

fields.
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While the report examines a number of publicatiow &itation indicators in order to
investigate publication behaviour, profiles and awipof the units of analysis, the main focus is
upon highly cited publications. In bibliometriaigies, the concept of “excellence” is often linked
to a unit’s ability to produce highly cited publimmns. Citation distributions are heavily skewad,
small number of publications receive most of thatmns, and many publications receive few or no
citations. Highly cited is defined as publicatiorited equal to or more than a certain percentile
limit of the distribution (in this report the 8@ercentile). Most of the publications at thisdkare
considered influential and the assumption is thatitis proportion of publications at this levelysa
something about the importance and “excellencethed unit when it comes to influencing the
scientific community. The indicator for highly ed publications is named PPtop10% (a unit's
proportion of highly cited articles, where the Highited in this case is $0percentile or above in
the global citation distribution), whereas the galor for mean normalized citation scores is named
MNCS (a mean normalized citation score where citaicores are comparable between fields due
to normalization; the reference value one corredpoto the average citation activity in the
database).

The standard publication period covered for aktain analyses is 2005 to 2012 with three
year citation windows (except for 2011 and 2012 nehthe window is shorter). However, for
specific comparative analyses we do also examiogeshwindows. For the comparison of Pls and
rejected applicants, publications from 1996 toitftividual application years (2005, 2006, 2007 or
2008) are used to calculate pre-application putiinaperformance, still with three year citation
windows.

Assigning publications to a specific funding instibn and treating them as if they were a
direct result of “belonging” to such an institutinobviously somewhat arbitrary. Publications are
usually a result of several influences and fundsiegrces. However, for convenience, we treat
publications linked to DFF grants as a distinct skt DFF-publications” for this analysis (see
below and Chapter 7 for a more thorough discussnzhanalysis of this issue).

Citation impact is examined for the DFF-set of pediions, the council-sets, and the PI-
oeuvres (the Pls portfolio of (co)authored publmad). These publication sets are compared to
database reference values and in order to provale eontext to the results, the DFF-set and the
council-sets of publications are also comparedh gerformance of other Danish publications
published in the same research areas and in the panod as the examined DFF sets, whereas the

Pl-set of publications is compared to carefully chat publication oeuvres of rejected applicants
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for the same period. Finally, we also comparepddormance of the DFF-set of publications to a
carefully constructed set of publications linked Danish Centres of Excellence funded by the
Danish National Research Foundation.

In scientometric studies we usually compare likéhwke such as a research institution with
other research institutions and preferably of rdyigimilar size in output. The benchmark units in
this report are not without problems. While the agfepublications linked to DFF can be seen as a
subset of Danish publications, there are considerdifferences in size and coverage. In that
respect, the DNRF set of publications seems to bei@ suitable benchmark unit for DFF. But
such a comparison is also not ideal because, Wiath units are funding institutions, and of
approximately similar size when it comes to pultlaas from 2005 to 2010, the two have quite
different modes and funding instruments of wideljedent scales. Essentially, they play different
roles in the Danish research funding ecology. Tfisuld be taken into consideration when
interpreting the results. An ideal benchmark umtiuld obviously be very similar funding
institutions as DFF but such do probably not eaist we have not been able to construct one.

The methodology used for examining potential penfonce effects of being funded has
some strengths and limitations. An important gitkens that we have extensive data on publication
and citation activity for a relatively large sampleindividuals over a long time period. This al®
us to compare individuals both before and aftentgperiods. We are also able to use a variety of
indicators which improves robustness and, impadstatiiese indicators are field normalised which
facilitates comparison across disciplines. Furttege, through the validation process described
above, we have been able to identify those pultbicatthat are specifically linked to DFF grants
for the large majority of individuals in the samplEinally, rejected applicants are arguably th&t be
possible candidates for a control group to compatie Pls. There are also a number of limitations
that complicate efforts to isolate potential efeche first concerns the nature of bibliometiatad
itself. Bibliometric data is typically highly skeas, which means that individual values (that may
be driven by individual specific factors) can ghganfluence aggregated results. A second
limitation is unobserved factors that may also @ffeevelopments in citation impact, and
potentially in different ways for Pls and the cahtgroup. Possibly the most important among
these is alternative funding sources. It is likiblgt the far majority of individuals from both gius
(PIs and rejected applicants) have received eXtdumaling from a variety of sources; this is
actually indicated in the survey answers in Chagterindividuals’ research activities may often

rely on a complex stream of different forms of furgd making it very difficult to isolate the effect
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of a single source. We are though able to idemttgther individuals have received a DFF grant or
not over the period, however even here we do notvkwhether rejected applicants have been
involved in other DFF grants as a participant (aod the PIl). Nonetheless, we still view the
comparison of Pls with rejected applicants to bey waluable in shedding light on the effects of
DFF grants, in particular given that we are ablelémtify those publications that are directly kak

to DFF grants.

It is well-known that impact analyses require coaet@nsive citation databases and that such
databases primarily cover journal publications.né&e citation impact analyses in scholarly fields
where international journal publication is not ghrenary publication activity and/or where database
coverage of journals actually published in is loawvé lower validity and are less reliable, compared
to traditional “journal fields”. Most fields in hhumanities and many fields in the social sciences
do not have international journal publication asithmain publication activity and the journal
coverage of many of these fields in the citatiotadases are mediocre or poor. Traditionally, such
fields are therefore excluded from impact analysBespite these well-known coverage issues, it
has been a request for the present report thaiblmbtric analyses are carried out for all five
research councils and their publications. Becaogmct is the focal performance indicator and
because the research councils subsume a numbeifferent fields with different publication
characteristics, all international journal publioas indexed in the Web of Science (WoS) citation
database are included in the analyses and subgespamninations of coverage at the council level
will determine the validity and robustness of timepact measures calculated for each council.
Hence, some grants, especially from FKK and FSEheilexcluded from the citation analyses and
some of the grants included will have a substantiahber of publications excluded from the
citation analyses. It is therefore extremely im@ot to emphasise that measured impact and
performance presented in this report is solely dasejournal articles indexed in the WoS. It is
therefore only a subset of the reported output fidRF grants which is actually examined for
impact, and the relevance of such impact measunéssvbetween the five councils.

Secondarily, the report also provides publicatiatpat of all publication types reported as
outcomes for the individual grants for all five @asch councils. The basis for examining
publication output are the originally reported (grmtentially validated and extended) publication
lists submitted to the Danish Ministry of Scientenjovation and Higher Education immediately
after the funding period expired. Publication adtpnly provides insights into publication

behaviour and activity, and is in itself a poor @arative performance indicator. To supplement
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the limitations of using citation analysis in fisldovered by FKK and FSE, a simple publication
analysis is carried out on all reported grant jalpublications published from 2009 to 2012, where
the “status” of the journals of these publicatiamghe national Danish bibliometric performance
indicator (BFI) is examindd Notice, such an analysis can only indicate shingt about
preferences in publication behaviour, not the datapact of what is published, however, in many
fields publishing in reputable journals is subjésta more rigorous peer review process and
generally leads to higher visibility.

The publication sets used in this report have ume a thorough and labour-intensive
cleaning and matching process where the origiraiborted publication lists have been manually
cleaned and validated to the extent possible. nddpublications from the reported publicationdist
have been extracted and further cleaned in ordbetmatched with records from CWTS’ version
of the Web of Science citation database (CI-WoS) @re CFA in-house version of the national
Danish bibliometric indicator database (BFI). lwkse, based on names, email addresses and
affiliations, Pls and rejected applicants have hidentified and publication portfolios constructed.
It is important to emphasize that the originallpeged publication lists, as well as the informatio
available on Pls and rejected applicants, varpiméat and quality and to some extent are deficient
when it comes to providing reliable details foraugtic identification and matching purposes. The
publication lists include valid publications of &linds, but also publications in planning and
submission phases where publication details arfayhignreliable and most likely also publications
that never materialized. As a consequence, noatligiible publications will be identified in the
databases, and name ambiguities and varying degfe@formation on the Pls and rejected
applicants mean that the identification processusceptible to attrition among units, and we can
also expect some missing publications among tho#s included in the analysis. Consequently,
the total number of DFF-publications (and PI arjdated publications) should be treated cautiously
as there will be false positives as well as misginfglications. As part of the survey to the Pls, a
validation procedure for the initially reported gtautputs was implemented. In total, 1322 grants
have contributed with 19,958 reported publicatiampats of which 405 were added in the
validation process. Some 82 percent of the grarésnined come from three research councils

FNU, FSS and FTP and together they contribute #8epé¢ of all reported publication types.

! BFl is a national performance-based publicatiatidator implemented in 2009 which redistributesib&snding
among universities in Denmark based on their anpullication activity. Based on a two-tiered catggation of
publication channels (i.e., journals, book publishend conference series), the BFI indicator assigore points to
publication types published in the “most renownkdrmels” within 68 specific disciplines coveringsadholarly and
scientific fields (for a more thorough presentatidBFI, see page 54).
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Outputs from 805 grants of the 1322 were validatd®8 of the 1322 grants are postdoc grants
which are treated separately in several analysesa@uequest from the Ministry. Approximately
50 percent or 9590 of all reported outputs areretal to be journal articles

Matching this output to CI-WoS results in an 83gest match rate, but after removing
duplicates, other publication types than articled eeviews, as well as articles published before
2005, 6963 uniqgue CI-WoS journal articles remaid aen distributed among councils, 7660, as
some publications are linked to several grants @nahcils. These publications come from 1042
different grants and constitute the publicationsdusor the citation analyses of the DFF and the
individual councils. Also, 3946 of the initiallgported journal articles published between 2009 and
2012 are matched to the BFl-database and are wsgdurnal publication behaviour analyses.
Finally, publication portfolios for 1213 Pls wereeated comprising in total 85,453 CI-WoS journal
articles. Correspondingly, publication portfolitm 1507 rejected applicants were also created
comprising in total 40,149 CI-WoS publications. eTlatter two sets comprise researchers from all
five councils and are used as the basis for thepaoson analyses between Pls and rejected
applicants. Also, 2422 journal articles linkedPIs and rejected applicants from FKK and FSE are
matched in the BFI-database and are used for catiypaijournal publication behaviour analyses.
In all, seven different, but also for some of thiemervening, publication sets have been established
for the different bibliometric analyses from theoabmentioned outputs. Despite the deficiencies in
the data and in the identification and matchingcpsses, on the aggregate level of analyses, we
consider the basis robust given the number of patiins involved. The intensive data collection,

cleaning and matching procedures are thoroughlyjnedtand discussed in Chapter 3.

Results

First, it is important to make one thing clear efoutlining the main results in roughly the same
order as are presented in the repofhe overall performance of publications linked to OFF
grants funded in the period from 2005 to 2008 is dte impressive, impact is generally high
and far above the international reference levels.We elaborate on this below, but first some
general considerations about publication behawaoar coverage.

As 78 percent of the total reported output comesmfcouncils where journal publication is
the main publication activity, it is not surprisitigat journal articles are by far the most prevalen
reported publication type for all councils combin€though the emphasis upon journal publication
varies considerably between the five research dsungor FSS, close to three out of four reported
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outputs are journal articles; for FNU it is slighthore than 2 out of three reported outputs. The
numbers are lower for FTP, slightly under halfloé teported output is journal articles, whereas for
FSE it is one in three and for FKK one in five. eTéinalyses thereby reveal some distinct but well-
known differences in publication behaviour betwélea five research councilslt is very clear
that the main publication activity reported for grants funded by FSS, FNU and to lesser
extent FTP is journal articles, whereas the publicton behaviour for FSE and FKK is more
heterogenic and less dependent on journal publicath. In a sensethe publication behaviour
discernible for the five research councils provides picture of what is prioritized and what is
considered a scholarly or scientific output in therespective areas. Obviously, this is
important when interpreting performance results manly based on journal publication
behaviour. Notice, the publication profiles emerging for tinee research councils come from the
reported outputs of individual grants. In thatped, it is the aggregated behaviours of different
research domains that eventually come to lightataouncil level. What we see is the reported
activities as well as the preferences for publaratypes. This is informative as it demonstrales t
major differences between fields which are esplgciaiportant to keep in mind in a bibliometric
analysis. Publication analyses cannot be useddmparable performance analyses; for this we
need citation analyses. However, to supplement etkisting publication analyses, we have
examined the publication behaviour for the indiatiwcouncils in relation to the potential
preferences for which journals to publish in. Tisipossible due to the two-tiered classificatién o
journals in the national Danish bibliometric indma where level two journals are considered a
restricted set of more reputable journals. 3946hef reported grant journal articles published
between 2009 and 2012 were matched to the BFl-ds¢abThe results are interesting in as much
asthe share of level 2 publications is clearly largethan one would expect given the official
BFI-statistics for main research fields. Level 2 pblication activities for the natural sciences
and technology is around 40 percent, health scier&87 percent, social sciences 35 percent and
the humanities around 30 percent. In that respeciublication activity in journal status level
2 for the five research councils, based on the reged matched articles in the BFI-database, is
generally considerably higher than one would expectbased on the official statistics.
Obviously, the importance of such results shouldwegghed against the importance of journal
publication activity in the respective fields; howee the pattern for DFF is very clear.

The publication analyses have already indicatecatfggegated status of journal publication

behaviour among the five research councils. Tgrminthe citation analyses, before calculating the

10
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actual indicators at different levels we first gsite the “coverage” for the units’ different
publication sets. We do this by determining, frdtme DFF and council sets of publications, the
extent to which researchers cite other CI-WoS jaupublications in their articles linked to the
DFF grants. While not perfect, this approach toresting coverage provides a good indication of a
unit's reliance on CI-WoS journal publications wesnon-CI-WoS publications such as books,
book chapters and conference papefeverage in the citation database for the whole DFBet
of publications can be considered “excellent”. Likwise, at the council level of analysis
coverage is “excellent” for FSS, FNU and FTP, butthoderate” for FSE and “poor” for FKK.
Nevertheless, the “poor” coverage of FKK is higttgain expected and is due to the inclusion of
fields like psychology and philosophy under FKK wédh@urnal publication activity is considerably
more prominent than many other fields in the huiesi

The citation impact analyses are based on 6963ianayrnal articles from 1042 grants. 49
percent of the publications are linked to FNU, &dcent to FSS, 16 percent to FTP, 4 percent to
FSE and 1 percent to FKK.

Overall, three different compositions of the oveBF set of publications (FNU, FSS and
FTP; FNU, FSS, FTP and FSE; and all council pubbos combined) with two different
publication windows (2005-2012 and 2005-2010) haeen scrutinized, both with and without the
restricted set of publications linked to the 20@&tdoc grants, and similar procedures have been
carried out for the postdoc set in isolatiofiregardless of the composition or windows the
evidence is clear; the DFF sets of publications prm at a very high level both when it comes
to the proportion of highly cited publications (PPbp10%) and mean normalized citation score
(MNCS). Overall, the PPtopl10% is roughly 19 percery i.e., 19 percent of the DFF
publications are among the top 10 percent cited puizations in the database, which is almost
twice the expected value, and the MNCS fluctuatesie 0.2 points around 1.80.The small
fluctuations in the MNCS are due the inclusion lebrger citation windows for publications from
2011 and 2012. Doing so raises the proportionoofeited articles simply because they need more
exposure time to be citedCompared to other units of this size and compositig the indicator
values are considerably above the international l@r and the indicators are very stable across
the different sets and publication window blocks. Further, the proportion of non-cited
publications (Pnc) is somewhat lower, by around twato three percentage points, than
expected for units of the same size and similar ation windows. The stable MNJS indicator

(mean normalized journal citation score, an indicabr for the average impact of the journals a

11
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unit publishes in) around 1.47 to 1.51 can also beonsidered high; testifying that the sets of
DFF publications are on average published in journis with relatively high impact in their
respective fields.

The publication set linked to the 2006 postdoc traare considerably smaller than the
overall DFF set. The overall performance for tlstdoc set is remarkably high, well above the
overall DFF set, and the indicators are stablee dtticles are published on average in journall wit
very high impact, and the actual impact of theckes is between 160 to 180 percent above the
expected reference value for PPtopl0% and 127 & pkfcent above the expected average
database citation rate for MNCS. It is especialiyeworthy that the proportion of highly cited
articles, between 26 and 28 percent, are so mugerlan the postdoc set. Obviously, when
combining the DFF and postdoc sets of publicatigngen that the postdoc set is much smaller; we
expect some small positive changes in the relatidieators in the overall DFF set of publications.
Indeed this is also what happens. The postdoca®ititutes some 4 percent of the total DFF
output, yet the slight increase in publications wheerging the two sets leads to a general increase
in the main performance indicators of some 0.2 & ffiercentage points. Contextualizing the
performance level of the overall DFF set placeaniiong the highest performing universities in
Europe, albeit such comparisons are difficult.

The DFF set of publications constitute some 7.8 pegnt of all Danish CI-WoS journal
articles in the period 2005-2010. These publicats receive 9.7 percent of the total number of
normalized citations received for Danish articles ad they constitute some 9.7 percent of all
highly cited Danish publications in the period 20082010. Hence, as a unit the DFF set of
publications provide a positive surplus in citatiors and highly cited articles compared to the
size of their input (articles) e.g., the publication/citation ratio is that fvery DFF publication
there is a net gain of 1.25 normalized citatiohsoking at the relative performance indicators
for Denmark as a whole, there are drops of 0.3 peentage points in the MNCS and
PPtop10% when we exclude the DFF publications. Th®NJS drops 0.2 percentage points
and the proportion of uncited articles goes up with0.5 percentage points when the DFF set is
excluded. As we argue in detail in Chapter 4, weirfd this a noticeable drop in Danish
indicator values.

The performance of the DNRF benchmark unit for gegiod 2005-2010 is above the
performance for the DFF set. This was expectedusein principle conditions given to Centres of

Excellence generally favours conditions known t@ehpositive influence on high performance.

12
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But the differences in indicator values between thwe sets are generally small and most
importantly both sets perform at very high levelhe DNRF set constitutes some 8.1 percent of
the Danish set but receives 10.5 percent of thed tmimber of normalized citations for Danish
articles and perhaps more telling some 11.3 peraktite highly cited articles. As expected, the
effect of excluding the DNRF set from the overalirilsh set is slightly larger compared to the
effects of excluding the DFF set. The MNCS drop$ foints, the MNJS drops 0.3 points, the
proportion of uncited publications goes up 0.8 petage points, but most interestingly, the
PPtop10% drops 0.6 points which is double the effgoduced when excluding the DFF set.
Consequently, DNRF publications accrue slightly enoormalized citations and significantly more
of them end up as highly cited compared to the BE&F What is important to emphasise here is not
that the DNRF set performs above the DFF set,whis expected. Instead what is the important
point is that fact that the DFF set performs aeg/\high level too. Consequently, the performance
of Denmark is among the highest compared to otlmemtries; 14.6 percent of the Danish
publications examined are linked to DFF and/or DNRese publications accrue 18.1 percent of
the total normalized citations and even more of tighly cited articles. Finally, and very
interesting, 759 of the publications credited te FF set is also credited to the DNRF, we thus
have an overlap between the two sets of 15 percent.

Finally, it is not appropriate to compare the retdd set of publications linked to the
postdoc grants to the total set of DNRF publicatjdhe differences are simply too large. Also, 15
percent of the publications linked to the postdetase also linked to the DNRF set. Removing
these reduces the postdoc set to 203 publicatibadyINCS to 1.95 and PPtop10% to 23 percent;
still very high performances.

Similar to the principle differences between DFF &NRF as funding institutions, there
are also within differences between the DFF grgpés which eventually could lead to potential
performance advantages for some, and in that respecize of grants may be a proxy of such
cumulative advantagesPerformance calculated for grant types generally reeals high impact
for all grant types, but there is some indication hat impact is highest for the largest grant
types.

The disaggregate sets of publications linked to thive individual research councils all
perform above the international level. Nevertheles the FKK set should be treated with much
caution due to “poor” coverage in the CI-WoS databae. Compared to the overall DFF set, at

the disaggregate level of councils we see variation performance levels for the individual

13
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councils. When including the postdoc set, FSS has the pesdioce level both for PPtop10% at 20
percent and MNCS at 1.91. The set of publicatlotked to FNU (close to half of all publications)
performs at roughly the same level as DFF ovendlereas FTP and FSE, while still performing at
a high level, have a slightly lower level than theerall DFF set. Notice, we do not report
individual indicators for the postdoc set of pubtions distributed among research councils as
publication numbers become too small and indicagssentially unreliable. Instead we present
indicators where all publications except the postgmblications are included and where all
publications are included. In this disaggregatdégpmance analysis we also do not use the DNRF
set of publications as a benchmark unit. We ordg a specifically constructed Danish set of
publications with and without the specific coursels of publications. The specifically constructed
Danish publication sets are subsets of publicatioaming from the same CI-WoS subject
categories where the different research councitg lpaiblished from 2005 to 2012. In this way we
can construct a benchmark unit that is comparabtee overall publication activity for the specific
councils in given time period.

All councils perform considerably better than their benchmarks. The largest drop in
indicator values happen in the case of FNU where Ho MNCS and PPtop10% drops by 0.2
percentage points when DFF publications are exclude The FNU set comprises 6.5 percent of
the publications in the Danish benchmark set aedntributes with 7.8 percent of the total number
of normalized citations for Danish articles and gedcent of all highly cited Danish article$he
difference between the performance with and withouthe FSS publications is 0.1 percentage
points. The FSS set comprises 4.1 percent of the pulditain the Danish benchmark set and it
contributes with 5.1 percent of the total numbemmaized citations and 4.9 percent of all highly
cited Danish articles.A drop in PPtop10% of 0.1 is the only visible dierence for FTP. The
FTP set comprises 2 percent of the publicatiotkenDanish benchmark set and it contributes with
2.4 percent of the total normalized citations ansl @ercent of all Danish highly cited articles
(Ptop10%). Finally, the difference between the performance wit and without the FSE
publications is 0.1 percentage points.The FSE set comprises 4.3 percent of the pulditatn
the Danish benchmark set and contributes with ®regmt of the total number of normalized
citations to Danish articles and 5.3 percent of laghly cited Danish articles. Notice, the
contributions are within the restricted subjecsset

While several research fields, defined from the syect classification of the grants,

show high performance, the most stable seems to l@mmunity medicine & epidemiology”
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and “biochemistry & biophysics”, as well as “microand nanotechnology”, “geosciences” and
“ict”.  The presence of articles from the WoS subject categy “multidisciplinary sciences”
(e.g., journals such as Nature, Science or PNAS)ese to decisively influence the performance
level in many research fields.Comparing the performance of research fields toesamat similar
subject categories in WoS, where the latter dodsimmude articles from “multidisciplinary”
journals, shows a marked drop in performance. Hewexamining the performance of the DFF
set of publications for the WoS subject category “mltidisciplinary sciences” shows an
exceptionally high performance level with PPtop10%of 44 percent and an MNCS of 6 for a
set of 275 articles.

Some 57 percent of the publications from the DFF ae a result of international
collaboration. As expected thempact is markedly higher among publications with
international collaboration, with PPtop10% around 20 percent (25 percent for the postdoc set
alone) and MNCS levels slightly above 2.But also interesting, when collaborating with
international colleagues, publication behaviour teds to be directed toward the highest impact
journals as measured by the MNJS reaching 1.60 fahe overall and combined DFFset and
astoundingly 2.27 for the postdoc set alone. ®olation patterns are somewhat more varied at the
council level. As expected, international colladtaorn is generally more widespread in areas where
journal publication is the main publication actwit Nevertheless, highest impact levels are
distinctively among the articles with internatiorallaboration and this is true for all councils.

As a final citation analysis, we explore the DFFigolvement in potential ‘breakthrough’
research. This is done by use of refined citanoalyses and large-scale clustering of journal
articles from 2005 to 2010 in CI-WoS to detect ptitd breakthrough papers. The approach was
developed and tested for a previous bibliometral@ation of the DNRF. ‘Breakthrough’ research
is obviously a challenging concept to define, openalize and detect. We want to emphasize that
our approach is a modest one, certainly with litiates, but also an interesting one in as much as
we seek to detect potential ‘breakthrough’ papensragy an exclusive set of the most highly cited
papers in WoS in a carefully constructed networkrelbvant research fields. We define a
‘breakthrough’ paper as: ‘a highly cited paper,hwédin important spread over its own field(s) and
also other research fields, and it must be a pHyagris not a mere follower of other highly cited
publication(s) but that it has a genuine relevaoieats own’. In terms of producing potential
“breakthrough” articles from 2005 to 2010 accordingto our proposed methodology, the DFF

set of publications basically come up with the samgroportions of articles relative to their size
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as the Danish benchmark set for all three breakthragh categories. The DNRF benchmark set
has markedly higher proportions in all three categoand a markedly larger share of all Danish
“breakthrough” articles. Again this is not surpngs considering the special conditions under
which CoEs operate and given the fact that the DNBFproduces many highly cited articles.
Results from the surveys and interviews indicatg tn large majority of the research proposals
submitted and funded were relatively developedsafé” projects, perhaps an indication of less risk
taking but also an effect of shorter funding pesiodNevertheless, this may also support the
hypothesis that the DNRF setup is more tailoregrtmluce “breakthrough” articles. But here again
we emphasise the different roles played by these ftuading institutions in the overall Danish
funding landscape.

An advanced methodological approach is construgtedrder to compare the effect of
receiving a grant from the DFF. The comprehensi@mset that this analysis is based on has a
number of strengths in assessing the relative padoce of recipients of DFF grants; however,
there are also a number of limitations that camgointo question whether we are fully able to
isolate the potential effect of DFF grants on @tatimpact. In the comparative analysis, we
utilize a non-experimental approach where Pls (gratees) are compared to the control group
consisting of comparable applicants that did not reeive a grant from the DFF in the period
2003-2008. For each individual, indicators are calculagxdante, ex post and in the difference
before-after. For Pls, thex post period is from the year of grant award to 2012 enante from
1996 to the year prior to grant award. For regeeplicants, thex ante andex post periods are set
to 1996-2004 and 2005-2012, respectively. For otlips, differences are simply calculatedyas
post minusex ante values. The analysis relies in particular on tadicators, the MNCS and the
PPtop10%, though we have also examined the MJNSndhdiscuss these results occasionally.
Given that Pls on average have greater citationigcboth in theex ante andex post periods, the
most appropriate measure in examining effects eshiéfore-after difference. We consider two
different sets of publications in calculatieg post indicators for Pls. The first is based on all
publication activity in thesx post period while the second is based on publicatibas &re directly
linked to the DFF grant (where the PI is authorcorauthor). The results of the comparative
analysis where we reduce the set of researchers those highly comparable based on
propensity score matching are generally supportivef a positive effect of grant receipt for PIs.
Both MNCS and PPtopl0% are higher for grante&¥hen comparing the full sample of

researchers without matching procedures, we do ndind evidence for differences in citation
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impact. It appears that this result is particularly influenced by the lowest performing PIs.
While their citation impact increases, it does notincrease more so than for comparable
rejected applicants. Comparing subsamples, before and after differenceis citation impact
among the highest performers are greater for Pls; bwever, average citation impact declines
for both groups. The strongest results were foundor the middle group of grantees, who
experienced large increases in citation impact thatwas also higher than for rejected
applicants.

Like the publication behaviour analysis outlinedad where we examined the proportion
of level one and level two journal articles in tB&l indicator from the set of reported grant
publications published between 2009 and 2012 fer dbuncils and compared them to overall
national trends, we perform a corresponding ansalysiere we examine the BFI journal publication
behaviour for FKK and FSE Pls and rejected apptgahe background for doing this analysis
was the perceived poor coverage of especially Féikrjal articles in the CI-WoS. As the main
focus of this report is performance analyses baseithpact, poor coverage of FKK and to a lesser
extent FSE makes such analyses questionable. Hensapport the overall publication analyses
and in order to be able to better characterizeethmsorly covered fields, a journal publication
behaviour analysis was included. Obviously, w# &itus upon journal publication behaviour,
which indeed plays a less important role in theiadosciences and especially the humanities
compared to the traditional STEM fields. But theoitiered Danish classification of publication
channels needed for an examination of “preferefmepublication” is a selectively chosen subset
of outlets where only categories journals in thamexed period; in turn, however all language
journal are covered. So, journal publication beébawis the only viable means for examining FKK
and FSE according to “preferences for publicatio®iven the complicated identification and
matching procedures, combined with attrition and tre fact the journal status may turn out to
be somewhat elusive in many FKK fields, we reallyannot draw any firm conclusions for
small differences between Pls and rejected applicé in the FKK set. The differences,
however, is marked for FSE, here we are able to sahat Pls seem to have a preference for
publishing in level two journals over level one jotnals compared to the rejected applicant set.

Finally, we return to the issue of treating a peddiion as ‘belonging’ to a funding institution
which is somehow problematic. Publications inlifidbelong’ to authors who are affiliated and
employed by research institutions. These are ntynmhbe units of analysis in bibliometric

analyses. However, researchers and research groopwp of their base funding, often also
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receive external funding. In order to approximatevhat respect a publication can be credited as
“belonging” to a funding institution and thus bypfitation be a product of that particular funding,
an exploratory analysis of the funding acknowledgets present in a restricted subsample of the
CI-WoS journal publications for the DFF was carrat. We found thain 82 percent of the
publications linked to DFF, at least one other funthg source was acknowledge@ndin 57
percent of the DFF publications at least one otheDanish funding source was acknowledged
(i.e., approximately in 50 percent of the cases \htat least one private foundation or company
and/or in approximately 37 percent of the cases, &tast one other public research foundation

or institution). The results are only suggestive, but they stressdlcthallenges of “ownerships”

of publications and emphasize that publications cabe a result of many influences and several
funding organizations. One successful funding ofteleads to another; this is the well-known
phenomenon of preferential attachment, also populdy known as the “Matthew effect”.

In general we hesitate to bring general conclusfoym the surveys and interviews; as they
are constructed to support and contextualize thikobnetric analyses and not “evaluate” DFF and
its funding instruments. However, a few resultsildobe highlighted. Survey results among
rejected applicants suggest that for two-thirds ofthe respondents, rejection has had
consequences for their career. The shares are higgt within FSE and FKK and lowest within
FNU and FTP. Survey results among Pls show that DFF grantees havn general been quite
successful in obtaining other grants prior to the nes in focus here. Interestingly, survey
results among the rejected applicants also suggeiat they appear to be quite successful in
securing other funding Finally, results from the survey among rejecapglicants suggest that
almost half of all projects are still seeking fumglior are completely dropped after rejection.
Among FSS grant seekers this share is however ordyfourth. On average only 21.4 percent
of the projects were fully implemented or initiatedat the time of the survey.

The main conclusion of the report is that the DFF ets of publications perform at a
high level both when it comes to the proportion ohighly cited publications (PPtop10%) and
the mean normalized citation scores (MNCS). Perfonance at the council level is also high
albeit with some small variations among individualcouncils. As expected, coverage for FKK
is “poor”, so performance indicators for this coundgl should be treated very carefully or
simply dismissed. The sets of DFF publications ctibute noticeably to the overall Danish
impact given its relative size. Interestingly, while there are variations in pemiance between

subject areas, all areas with publication numbboy@ 50 seem to perform consistently above the
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international level. The comparative analyses between Pls and rejectedp@icants are
generally supportive of a positive effect of grantreceipt for Pls. When comparing
subsamples, the strongest results were found for ¢h middle group of grantees, who
experienced large increases in citation impact thatwas also higher than for rejected
applicants.

We encourage readers to carry on reading; in th@sfmg chapters we discuss and reflect

upon the methodology, results and limitations itadle
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2. Introduction

The present report examines the output and citatigact of publications reported as outcomes of
various types of grants funded by the Danish Cddacindependent Research (DFF) in the period
2005 to 2008. The DFF comprises five field speciesearch councils: health sciences (FSS),
natural sciences (FNU), technical sciences (FT&Yiak sciences (FSE), and arts and humanities
(FKK). The primary units of analysis in this repare the five research councils (i.e., the agdeega
set of individual grant publications linked to théferent councils) and the DFF itself (i.e. the
aggregate set ofll publications forall council$). We do not focus on the performance of
individual grants in the analyses, but we do prexsdme insights into the individual differences in
publication behaviour and citation performance leetvindividual grants in order to contextualize
the overall results. Additionally, to explore tingportance of being funded and to characterize and
examine the citation performance of successfuliegpis before and after the DFF-funding, the
performance of the grant’s Principal Investigat@®$) is compared to a set of carefully matched
rejected applicants.

In order to support the bibliometric analyses, suoveys are conducted, one among the Pls
and one among rejected applicants. The formeregugwes the Pls an opportunity to validate and
extend their originally reported output of the ggeanThe survey also includes questions in relation
to the role of the PlIs in the project, other fumdimctivities in the period, as well as questions
regarding the nature of the research project asdsament of the importance of the actual grant.
The survey to the rejected applicants includes tgpres relating to other funding opportunities in
the period examined, as well as an assessmenteointhortance of not being funded for the
realization of the proposed research project amditimediate consequences of not being funded
for the involved applicants. Finally, the questian the surveys relating to the relative imporeanc
of being funded are followed up and extended inirf@@rviews with successful and rejected
applicants from all five research councils.

The focal performance indicator used in this rep®utitation impact. Contrary to what is
often the impression, citations do not measurearebequalityper se; but, it is often assumed that
citation impact may reflect a dimension of reseayahlity (Glaser & Laudel, 2007). Impact refers
to use (Martin & Irvine, 1983), i.e., in principlesearchers cite their colleagues’ work when it is

useful for their argument, which means that thedciwork, for various reasons, has had a certain

2 For convenience we name these “council name” patitins and DFF-publications.
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impact on the citing author's work. Objections édween raised against this premise, but it is
widely assumed that with a sufficient number of |ma#tions (i.e., aggregate unit of analyses’
publication oeuvres) and especially when focusingh® most highly cited publications, which in
the skewed distributional universe of citationsaatis some 60% of all citations, sound quantitative
evaluations can be made. Nevertheless, givennttistinct or partial relation to research quality,
citation impact analyses should always be subjettiquber evaluations to better inform the latter.
Citation impact is a measure of reception of a’sitiblications in the scientific community, not
where it is published or the quantity publishedheTatter are secondary, supplementary and
conceptually different indicators providing no infaation on actual impact of one or a set of
publications.

It is well-known that impact analyses require coet@nsive citation databases and that such
databases primarily cover journal publications.né&e citation impact analyses in scholarly fields
where international journal publication is not ghrenary publication activity and/or where database
coverage of relevant journals is low have lowerdrgl and are less reliable compared to traditional
“journal fields”. Most fields in the humanities dmany fields in the social sciences do not have
international journal publication as their main ficdition activity and the journal coverage of many
of these fields in the citation databases is pobraditionally, such fields are therefore excluded
from impact analyses.

Despite these well-known coverage issues, it has laerequest for the present report that
bibliometric analyses are carried out for all fiesearch councils and their publications. Because
impact is the focal performance indicator and bseahe research councils subsume a number of
different fields with different publication charadistics, all international journal publications
indexed in the Web of Science (WoS) citation databwill be included in the analyses and
subsequent examinations of coverage at the col@vell will determine the validity and robustness
of the impact measures calculated for each coumténce, some grants, especially from FKK and
FSE will be excluded from the citation analyses aodhe of the grants included will have a
substantial number of publications excluded from¢hation analyses. We do rapriori exclude
grants from FKK and FSE but instead decide upofusen and exclusion based on an eligible
measured journal coverage.

Secondly, the report also provides the publicatiotput ofall publication types reported as
outcomes for the individual grants for all five @asch councils. The basis for examining

publication output are the originally reported (grmtentially validated and extended) publication
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lists submitted to the Danish Ministry of Scient®ovation and Higher Education shortly after the
funding period expired. Publication output onlyydes insights into publication behaviour and
activity, and is in itself a poor comparative penfiance indicator. To supplement the limitations of
using citation analysis in fields covered by FKKddfSE, a simple publication analysis is carried
out on all reported grant journal publications psitd from 2009 to 2012, where the “status” of the
journals of these publications in the national Banbibliometric performance indicator (BFI) is
examined. Notice that such an analysis can omlicéite something about preferences in where you
publish, not the actual impact of what you publi$tough at the aggregate level where you publish
does influence total impact).

Citation impact is examined for the DFF-set of peddions, the council-sets, and the PI-
oeuvres (the Pls portfolio of (co)authored publmag). These publication sets are compared to
database reference values and in order to provale eontext to the results, the DFF-set and the
council-sets of publications are also comparedh gerformance of other Danish publications
published in the same research areas and in the ganod as the examined sets, whereas the Pl-set
of publications is compared to carefully matchetlmation oeuvres of rejected applicants for the
same period. Finally, we also compare the perfaoeaof the DFF-set of publications to a
carefully constructed set of publications linked Danish Centers of Excellence funded by the
Danish National Research Foundation (DNRF). TheRBNset of publications was previously
constructed for a recent evaluation and is restifor the present purpdse

The standard publication period covered for aktain analyses is 2005 to 2012 with three
year citation windows (except for 2011 and 2012 nehthe window is shorter). However, for
specific comparative analyses we do also examingehwindows. Also, for the comparison of
Pls and rejected applicants, publications from 1@9he individual application years (2005, 2006,
2007 or 2008) are used to construct pre-applicgtigdolication performance, still with three year
citation windows. The citation analyses are basedCWTS’ enhanced version of the WoS
database (for short CI-WoS) including the Scienitation Index, the Social Science Citation Index
(SSCI) and the Arts and Hummanities Citation Inga&HCI). Based on an advanced citation
analysis methodology developed and tested for duent evaluation of the Danish National
Research Foundatidr{Schneider & Costas, forthcoming), the report agamines the extent to
which the set of DFF-publications contain potentiateakthrough” research papers published
between 2005 and 2011. Finally, based on surve, data from the reported publication outputs

3 http://ufm.dk/en/publications/2013/evaluation-o&ttlanish-national-research-foundation
4 http://ufm.dk/en/publications/2013/files-2013/apgis-5_bibliometrisk report 03122013.pdf
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and international journal publications indexed iw8Ythe report also examines the “funding flows”
(i.e., other funding institutions acknowledged astabutors) in the examined grants and their
affiliated publications.

The publication sets used in this report have uae a thorough and labour-intensive
cleaning and matching process where the origirmaiborted publication lists have been manually
cleaned and validated to the extent possible. nddpublications from the reported publicationdist
have been extracted and further cleaned in ordbe tmatched with records from CI-WoS and the
BFI-databases. Likewise, based on names, emailessies and affiliations, Pls and rejected
applicants have been identified and publicatiortfplios constructed. It is important to emphasize
that the originally reported publication lists,\asll as the information available on Pls and rejdct
applicants, vary in format and quality and to saweent are deficient when it comes to providing
reliable details for automatic matching purpos€hle publication lists include valid publications of
all kinds, but also publications in planning andmission phases where publication details are
highly unreliable and most likely also publicatichat never materialized. As a consequence, not
all eligible publications will be identified in thdatabases, and name ambiguities and varying
degrees of information on the Pls and rejectediegupis, means that the identification process is
susceptible to attrition among units, and we cap akpect some missing publications among those
units included in the analysis. Consequently, tttal humber of DFF-publications (and Pl and
rejected publications) should be treated cautioaslyhere will be false positives as well as mggsin
publications. Nevertheless, on the aggregate lefvahalyses, we consider the results robust given
the number of publications involved.

The structure of this report is as follows: Chapegives a general description of the
methodology and terminology used in the reportiuidiag the data collection and various matching
processes that were carried out, as well as arvieverof the bibliometric indicators that were
calculated in the analyses. Chapter 4 presentsublkcation performance of the reported scholarly
and scientific output from the DFF-grants from 2@652008. The chapter presents results at the
level of the DFF and the individual councils. Téleapter describes output and presents citation
analyses for the eligible units of analysis, aslaglanalyses of FKK and FSE journal publications
in the BFI-database. Finally, the chapter alsovigies some general characteristics of the grants
included in the analyses and includes an enhangplbrative citation analysis used to detect
potential “breakthrough” articles in the DFF publion set from 2005 to 2012. In Chapter 5 the

comparative citation analyses of Pls and rejecpgli@nts is presented and discussed. Chapter 6
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follows up on and supports the two previous chapter bibliometric performance, by presenting
results from the surveys and interviews among Rt i@jected applicants. Chapter 7 presents
results of analyses into potential other fundingfitations linked in to the examined DFF-grants
and their publications. Chapter 8 outlines somé¢hef caveats and limitations of the study, and

finally Chapter 9 presents the main conclusionthisf study.
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3. Bibliometric data and methods

In this chapter we outline and discuss the datas wfh analysis and benchmarks used in the report,
as well as the data collection and matching tealescppplied to the established data sets for the
bibliometric analyses. The chapter also outlitesgeneral assumptions behind selected indicators
and presents the major indicators used in thisrtepo

The main purpose of the bibliometric analyses isexamine the performance of the
publications coming out of the research projectsdéd by the DFF from 2005 to 2008. A
secondary purpose is to examine the performandbasie Pls responsible for research projects
funded by the DFF. Surveys and interviews areiezhrout to contextualize the latter analyses.
When it comes to data, units of analysis and beacksn both performance analyses are
challenging. This we will address in the followiegctions. First we describe the basic data and
units of analysis used. Next we outline the daféection and cleaning processes applied, as well
as the various matching procedures used to idengported publications in other databases.
Subsequently we briefly outline the different cledndata sets available for the analyses and
describe the benchmarks units used. Next up @@agh description of the assumptions behind
citation analyses and an outline of indicators usBe@scription of the surveys and interviews are
kept in a separate chapter together with the i®sult

Data and units of analysis

Originally the Ministry of Science, Innovation amtigher Education provided a list containing
1491 projects funded by the DFF from 2005 to 20B®luded herein were 135 postdoctoral grants
from 2006, which will be examined separately in shiesequent analyses based on wishes from the
Ministry. Eventually, the Ministry of Science, lowation and Higher Education was able to
provide publication lists from 1321 funded projeciBhe publication lists are part of the reporting
done by the PIs when the DFF-funding for the pitsjexpires. The reporting is done a few months
after the funding has expired; therefore publigaiovhich can be considered a result or partly a
result of the funding will in many cases continaebe published some time after the reporting has
been done. These reported publication lists aebttsis for the main performance analyses. The
reported publication lists varies in technical dyahand informational quality. Technical quality
refers to the degree of information provided foentification of already published publications,
whereas informational quality refers to the scabdaliographic information provided for the
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substantial number of publications mentioned in tis¢s as “planned”, “to be submitted”,
“submitted”, “in review”, “under revision”, “acceetl” or “forthcoming”. The latter complicates
identification processes in other databases neam@dtain data for the subsequent performance
analyses. To try to alleviate this, a survey wasstructed and distributed to all 1348 Pls
responsible for the 1491 projects (including thasth no publications reported) giving them an
opportunity to validate existing publication datadaextending the lists with new publications
published after the reporting. The survey is dised below, here we just note that approximately
60 percent used the opportunity to validate thgiai list and one more grant with publications
was included so that the publication analyses cm®ppublications from 1322 grants.
Nevertheless, the quality and exhaustiveness of vhkdation also varies considerably.
Consequently, the reported and validated publinati@.e., 19,513 publications were listed in the
reports and the set was expanded to 19,958 afeerstinvey validation) are of all sorts, both
scholarly and non-scholarly, many are publishednescare in the process and some never
materialized. The publication lists should therefbe seen more as the reported estimated output
of the grants and not the precise activity althowghwill treat them as such in this analysis. Unde
the given circumstances, it is impossible to veeWery publication. For impact analyses, however,
only the subset of potential journal publicatiome ased, initially some 9590 publications. All
these journal publications are subjected to ideatibn and matching procedures in the CI-WoS
database in order to obtain citation indicatorstiier positively matched publications. Likewise;, fo
potential FKK and FSE journal publications, we garut identification and matching procedures in
the Danish national bibliometric indicator datab@é3El-database) in order to obtain information of
the status level of the journals in which the mattipublications are published. Notice, these
subsequent steps, where data sets are createerformpance analyses, eventually contains attrition
where some publications and or grants will be ed@tly hence the data sets cannot be considered
either the full population of grants from the perioor a probability sample from such a population.
As an addendum, the output analyses will also tegber outputs such as patent applications from
the grants either initially reported or mentionadhe survey.

Units of analysis

The two main performance analyses (i.e., the impEcthe councils’ and DFF’'s reported
international journal output and the impact diffeses between Pls and rejected applicants) include
different units of analysis. Basically units ofadysis correspond to sets of publications. For
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example, an application is made to a specific Déearch council for a grant to fund a research
project. The application is headed by a Pl andnemny cases comprises a number of other
researchers. Some projects are funded, othensoareThe fate of the latter projects is unknown,
though it can be expected that the rejected apypscaill try to seek funding elsewhere and will
continue to publish (this we will examine in thengy). The funded projects run for a certain
period and after the termination the Pl must regbg outcomes of the project including
publications. Consequently, a number of publicaiwill eventually be linked to a grant (funded
research project) and publication details are afel through the reported publication lists. From
this basis we can select a number of differentsumiitanalysis (i.e., sets of publications) at défe
aggregation levels: e.g.: 1) the individual grarm$;pooling grant publications at the higher
aggregation level of the five specific researchnmils and 3) further pooling and aggregation of
publications, so that the DFF itself is the unitasfalysis. Essentially, when it comes to the
performance analyses only potential journal pubtics from the reported publication lists are
eligible, and of those eligible, only those matche@WTS’ CI-WoS database (2005-2012) and the
Danish BFI-database (2009-2012) will constitute fimal basis for the publication sets. In the
presented performance analyses we focus upon #dwfispresearch councils and the DFF as the
units of analyses. There are several reasonshimosing these levels of aggregation. The most
important from a methodical point of view is rolmess. Indicators need some publications in
order to be reliable and robust. Many grants do produce a sufficient number of journal
publications indexed in the WoS for indicatorshetttlevel to be robust. We do, however, examine
publications at the grant level in order to examtime within-variance between the outputs of the
grants.

As indicated above, researchers affiliated withrangcan also be considered as units of
analysis. From a delimitation perspective it isyvdifficult to establish who is directly involved
with the funding and to what degree, and then syles#ly link that information to the publication
lists (notice, not all authors in a byline is nesagey part of the actual funding). What can be dene
to designate the Pls as units of analysis, if veu@m®e that they are responsible for the successful
application and thus eventually the project, altftothe division of labour within the project and
thus their actual involvement may vary considerally the present report we include Pls as units
of analysis in order to characterize those whofaneded and to try to examine whether the actual
funding seems to have had any performance effecth@ Pls publication oeuvres. If we take the

basic set of eligible journal publications reporesioutput for the grant then we can isolate those
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publications where the Pl is author and co-authdihese are the publications in the project
affiliated to the PI (usually this is a considemphrt of the publications, as Pls in many fields g
“honorary” authorships for their conceptual conitibn to a project). In this way we can establish
three sets of publications from the grant: 1) ablgations, 2) only those where the Pl is an autho
or co-author, and 3) publications were the PI isin@olved. In order to be able to examine the
performance of one or more of these sets, as wealbgential benefits of being funded, we need to
establish further sets of publications affiliatexl the PI. In principle, we search the CI-WoS
database to identify publications linked to the firddsn 1996 up until the granting year. This is the
pre-application publication set and it will be ugedmeasure pre-application performance for the
Pl. We further search the CI-WoS database forigatibns linked to the PI from the granting year
until 2012. This set constitutes the post-applcapublication set and it is further broken down
into those publications affiliated to the grant ahdse that can be considered not affiliated to the
grant. The latter is possible due to the originediported list of grant publications. These difa
publication sets enable different comparisons @& @nd post-publication performance, i.e., see
sub-section below, where we outline the differamligation sets. Finally, in order to examine the
potential performance effects of being funded, wedto compare the PI publication sets to a
“control group” in this case rejected applicants,,iapplicants applying for grants in the same yea
as the PlIs were funded. In principle, the sameche®y procedures are carried out for the rejected
applicants in order to establish a pre-applicapablication set and a post-application publication
set, but obviously, there is no grant set.

The units of analyses used in this report are ntbtoart problems. Usually publications are
assigned to researchers, research groups, dep&imestitutions or countries, well-defined
discrete units. Assigning publications to a fumdinstitution is somewhat fuzzier as publications
are a result of many influences and often sevemtlifig organizations, and most importantly,
determining to what extent a publication is a restia certain funding can be elusive. Likewige, i
is difficult to identify benchmark units comparalea specific funding institution, council or even
grant. While it is more straightforward to assjgublications to Pls and rejected applicants, it is
also not without problems to single out “grant peditions” for Pls, or to assume that publications
from rejected applicants are somewhat comparabtbeaset of PI publications just because they

happen to have no DFF-funding in the examined perio
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Data collection, cleaning and matching

In this section we outline the three main dataemibn, cleaning and matching processes used to

establish the publication sets for the bibliometmalyses. The aim with these three processes is t

establish five, to some extent, overlapping puliicesets:

From the reported grant outputs, we create:

0 A publication set containing all reported publicatioutputs; this set will be used for
publication profile analyses.

o From this set we will further establish a subsefaefrnal articles which will be
subjected to two matching procedures in two datbak) CI-WoS citation databse
in order to identify international journal publi@ais and to collect citation data for
impact analyses of these journal publications; d)d the national Danish
bibliometric indicator (BFI) in order to collect @aon the journal “status” of these
published journal publications. The latter apploscperformed due to the expected
relative poor coverage of FKK and FSE journal pediions in CI-WoS and to
include potential Danish or other non-English laaggl journal publications. The
resulting two publication sets will subsequentlyused for citation performance and
funding analyses, i.e., the CI-WoS set, and putitinabehaviour analyses, i.e., the
BFI set.

From lists of PIs and rejected applicants, we wyllto construct publication portfolios for
these two groups in CI-WoS and for FKK and FSE iapplts also the Danish national
research database (NRD). The publication port$odistablished from the CI-WoS will be
used for comparative citation performance analypst&een funded and rejected applicants.
The publications from Pls and rejected applicarasfFKK and FSE identified in the NRD
database will subsequently be matched in the BElbdae again in order to examine the
journal publication behaviour of these researchelotice, we cannot comprehensively
search the BFI database on names and affiliatitvesefore we have to the use the search
facilities in the NRD database to identify Pls amgjected applicants, as well as their
portfolio of journal publications. Subsequentlyefttitles from these retrieved publications
can be used for further matching to the BFI datalzasl from this we can get information

on journal “status”.

The publication sets used in this report have ugwer thorough and labour-intensive

cleaning and matching processes where the origingtiorted publication lists have been manually
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cleaned and validated to the extent possible girertime and resource restrictions for this project
Several different starting points and databases Hzeen involved in the data identification,
matching and collection processes to create diffguablication sets to be used in the performance
analyses in this report:
* The list of reported and validated publications oamout of the grants (potentially
validated and extended through the survey).
« CWTS’ enhanced in-house version of the WoS datafials#/0S).
» The publicly available but non-standardized nati@enish research database (NRD).
« The CFA in-house version of the database contaipuigication performance data linked
to the national Danish performance indicator (BFI).
 The CFA in-house database of applicants for DFIRtgran the period 2001 to 2009,
including both granted and rejected applicants.
* A specific benchmark data set of publications lthke Danish Centres of Excellence
(CoE) funded by DNRF, created by CFA and CWTS fribra CI-WoS database for a

previous bibliometric evaluation.

Figures 3.1, 3.2, and 3.3 below show flow chartsthef three main processes of data
collection, cleaning and matching (notice to soxiem® these processes are intertwined as we are
able to utilize information between sets and evahticonstruct publication sets for Pls based on
two of the approaches). Before we present the aatection processes outlined in the flow charts
some issues of quality and challenges should dmedt

It is important to emphasize that the originallpaged publication lists vary in format and
quality and are to some extent somewhat deficidrgnnit comes to providing reliable publication
details for automatic matching purposes. The pahbn lists include valid publications of all
kinds, but also publications in planning and sulsiois phases where publication details are
unreliable or missing. Given that the publicatlmts are reported immediately after the funding
expired, we can expect that some publications wbarhbe considered an outcome of the funding
is not mentioned on the lists simply because thgra publication lag. The survey gives an
opportunity to fill in more publications (and vaditd those already mentioned), but response rates
and still ongoing publication activity means that eannot establish a complete publication set. In
fact, the reported publication set should not besmered as the exact output of the grants; it is
rather the reported and thus estimated outputeofjtants. Unfortunately, it is not feasible to use

the NRD database as a tool for verifying the pation status of the mentioned publications. The
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coverage and indexing of the NRD database is @inleliand considerable manual effort must be
put into the verification of search results fromsttlatabase. Further, to use the NRD database also
requires considerable manual effort in cleaning-joomnal publications from the publication set.
This is not worth the effort as at best it will griine-tune the reported publication output, butreno
likely many publications come out as questionab&ames or non-matches, which eventually will
not strengthen the validity of the original pubtioa set. Notice, in itself publication outputas
poor performance indicators and it is should ordyulsed for secondary purposes such as profiling
publication behaviour. As such, verifying the eéxaamber of reported publications becomes a
minor issue in as much as a “sufficient” numberreported publications will enable us to
characterize the main publication activity, prefees of publication types and thus publication
behaviour.

What we have done is to manually clean all jourmatblications as they are needed for
potential matching in the CI-WoS and BFI datababasgiven the above-mentioned deficiencies in
publication detail, not all eligible publicationsiMbe identified in these databases. Likewis& th
name ambiguities and varying degrees of informatiorihe Pls and rejected applicants, mean that
the identification process is susceptible to avmitamong units, and we can also expect some
missing publications among those units includetheanalysis. Consequently, the total number of
DFF-publications (and Pl and rejected publicatiostspuld be treated cautiously as there will be
false positives, as well as missing publicatiodevertheless, on the aggregate level of analyses,

we consider the results robust given the numbeubfications involved.

Table 3.1. Initial set of grant types distributed among counc# going into the various publication
matching and identification processes.

FKK FNU FSE FSS FTR Total
Larger research projects 58 56 17 113 [0 259
Ole Rgmer-grants 3 3
Postdoc-grants 18 37 11 37 32 135
Research centre 2 6 1 1 10
Research projects 50 224 118 399 204 995
Skou-grants 27 27
Steno-grants 62 62
Total 128 415 147 549 25 1491

Table 3.1 shows the distribution of the initial sétgrant types provided by the Ministry

among research councils. Initially, 1491 grantsenrecorded by the Ministry for the period 2005
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to 2008, distributed among 1347 different Pls (P48 had more than one funded project in the
period). Of the 1491 grants 135 were postdoctgrahts funded in 2006. Eventually, 1322 grants
were eligible for publication analyses (i.e., gentith a reported publication output). Table 3.2
shows the distribution of grant types among cougnidt the 1322 grants with reported publication

output included in the analyses.

Table 3.2. Number of grant types distributed amongouncils for the 1322 grants with reported
publication output included in the analyses.

FKK FNU FSE FSS FTR Total
Larger research projects 53 54 16 101 p3 237
Ole Rgmer-grants 3 3
Postdoc-grants 16 29 9 36 24 108
Research centre 1 6 1 8
Research projects 44 199 102 358 179 882
Skou-grants 26 26
Steno-grants 52 52
Total 114 369 128 495 21p 1322

For the comparison between Pls and rejected appticdl 1347 Pls were initially included
and a set of 2306 rejected applicants were aldaded for publication oeuvre matching in the ClI-
WoS database (selection criteria and details arengbelow). The group of rejected applicants
includes all applicants according to the followirgeria:

» Applied for a DFF grant in the period 2005-2008 avithin the grant types listed in table
3.2.

* Did not receive any DFF grant over 100,000 DKKHha period 2003-2008

This procedure produced a sufficient number ofateg@ applicants in all research councils
with the exception of FNU. In order to increase tioenber of rejected applicants for FNU, we also
included: 1) researchers that had not applied 62008, but had applied and been rejected in
2003-2004; and 2) researchers that had receivenad grant (under 500,000 DKK) in 2002, but
had not applied in 2003-2008.

Some grants ended up being discarded before tlierpance analyses mainly due to lack
of coverage or non-matching publications. As vaé shown below, the initial set of rejected
applicants suffered a larger attrition not only dese of coverage issues or non-matching
publications, but also because of difficulties dentifying distinct affiliations and email addresse

needed for positive identification.
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Finally, the manual validation procedures of thélmation portfolios identified for Pls and

rejected applicants based on the CI-WoS databaseanly focused on false positive matches

whereas identification of potentially missing joalpublications have not been prioritized due to

time constraints (i.e., it is a substantial taskureng external information) but fortunately CWTS’

name disambiguation algorithm together with valmaprocedures have hitherto shown very high

general recall rates (90-95%) especially with sétson-Asian author names and affiliations (Caron

& van Eck, forthcoming).

Collection, cleaning and matching: Reported and validated set of grant publications

The flow chart in Figure 3.1 below shows the cdltat, cleaning and matching procedures carried

out on the reported and validated set of grantipatibns.

Figure 3.1. Flow chart outlining the data collecthn, cleaning and matching procedures carried out on
the reported and validated set of grant publicatios.
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The Ministry provided a crude list of publicatioestracted from the final reports handed in
to the Ministry by the Pls at the end of the fugdperiod; some 19,513 “publications” of all
sorts.

Hereafter CFA made a first general cleaning ofghblication lists in order to prepare the
lists for the PI survey.

A survey was sent out to all Pls (for which it wasssible to find valid email addresses),
comprising two parts, some general questions amapportunity to validate and extend the
original publication lists. The validation respensite was 64.9 percent for PI's (excluding
postdocs) and 57.8 percent for postdocs, approeilsn@0 percent in total. Some 805 grants
were validated, corresponding to 4919 publicatioasghly 25 percent of the total and 405
new publications were added. The largest pubticattypes were journal articles,
constituting some 62 percent of the added pubdaoati

After completion of the survey validation, a secalada cleaning process was initiated by
CFA where, amongst other things, all remaining altlons (19,958) were uniquely coded
in relation to their publication type and status.

The publication set of 19,958 reported (and for s@iso validated) publications comprises
the first publication set for analyses. The sdt @acument the actual and planned outputs
of the grants funded by the DFF from 2005 to 200Be results are presented in Chapter 4.
Subsequently, all publications coded as “journaiclas” was extracted from the grant
publication set, some 9590 publications.

The journal publications were subjected to a labotensive third cleaning process where
all publications were standardized to the same d&byiiirst author names and initials (au)
were validated; titles (ti) and journal names (yrere corrected; likewise volume (vol), issue
(no), pages (pg) and publication year (py) weraddedized. Notice, many of these journal
publications did not contain all this bibliographinformation. For example, some
publications were not published at the time of tdygorting and were not validated in the
survey; hence we were left with incomplete inforimatfor the matching procedures, for
example a suggested tentative title and first authat in the end could have changed
considerably.

The set of cleaned journal publications was subget¢d two matching procedures: 1) all

publications from all councils are subjected to chatg in the CI-WoS database; and also
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matched in the CFA in-house version of the natidehish bibliometric indicator database
(BFI).

* Re 1. We try to match all publications from albogils in order to estimate the coverage in
the citation database for FSE and FKK publicatiolfsthe coverage is satisfactory grants
from these councils will be included in the impanalyses.

 Re 1. The 6963 unique matched journal articlesstitobe the set of grant journal
publications eligible for impact analyses (comingni 1042 grants out of 1322). Notice, of
the 9590 journal publications initially subjectedratching in the CI-WoS database 7973
publications were actually matched (i.e., an 8% @er match rate). However, several of
these matches turned out to be: 1) duplicates,t23rgournal publication types than
research articles and reviews, and 3) were puldisgiedore 2005. As stated, eventually
6963 unique journal publications were eligible fperformance analyses; but when
distributed among the grants the number of joupudilications is 7660 meaning that there
are 1169 duplicates in the set (i.e., publicatiimsed to several grants). Also, 284 of the
journal publications are linked to the 79 postdoaats from 2006 that eventually were
eligible for the impact analyses.

* Re 2 (marked in red). In order to be able to doentban just counting the number and type
of publications coming out of FKK and FSE grantg @xamine the distribution of level 1
and level 2 journal publications from 2009 to 20i2he BFI-database and compare this to
the corresponding publication profiles for FNU, F&®1 FTP and national trends for main
fields. Notice, the matching between the set pbreed journal publications and the BFI-
database is only carried out using title matching.

* Re 2 (marked in red). From the set of 9590 repoiftaurnal articles, some 4695
publications were eventually matched in the BFhtate, notice a match rate is difficult to
establish because we do not know how many of 9%#8ngal publications are published
before 2009 and therefore not included in the DBfiatase. After removing duplicates,

3946 unique journal publications from all five caia remain for analysis.

Consequently, three data sets come out of theamiolgand matching procedures of the reported
and validated grant publication set:
1. A publication set of 19,958 reported and potentiadllidated publications coming out of the
1322 eligible grants; these publications have lweeled for specific publication types

enabling analyses of publication activity and beban
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2. A publication set of 6963 unique journal publicasandexed in CI-WoS coming from 1042
grants out of the 1322 eligible grants; these malilbns are qualified for impact analyses.
a. Of these 6963 journal publications, 284 come fréhp@stdoc grants, which will be
treated separately in many of the following anadyse
3. A set of 3946 reported journal publications fron©2@2012 matched to the national BFI
database; this set enable further analyses ofgbpublication behaviour among FKK and

FSE grantees.

Collection, cleaning and matching: Sets of CI-WoS publications for Pls and rejected

applicants

The flow chart in Figure 3.2 below shows the cdllat, cleaning and matching procedures carried
out in order to create CI-WoS publication portfslifor Pls and rejected applicants. Two parallel
flow charts are shown because the processes ake sialar, albeit with some important
differences as we will point out. We outline timotflow charts separately starting with the PI®(th
left-hand flow chart).

» The Ministry provided a list of names, affiliatioaad emails for the successfully funded Pls
in the period 2005 to 2008. Name, affiliations @mdails are the primary parameters in the
matching process in CWTS CI-WoS database. Nodffdiations and emails are extracted
from information related to the specific grant amolild therefore be different in the period
before or after the funding period. An initial £$t1347 Pl names for all five councils was
provided (128 of them are postdocs). Notice thatd are 143 Pls who have more than one
successfully funded project in the period exami(@te Pl has five grants). Of the 1347,
268 PlIs were linked to grants from the FKK or FSE.

e Lists of names, affiliations and emails are clearst@ahdardized and prepared for matching.
All PIs from all councils go into the matching, gés the expected coverage limitations for
the arts and humanities (FKK) and the social s&@sr{ESE).

e The matching procedure is done in CWTS' CI-WoS biate and we apply CWTS’
specially constructed name disambiguation and elung method for this purpose (Caron &
van Eck, forthcoming). CWTS has developed a géreuthor disambiguation method
using rule-based scoring and clustering. The nteith@apable of disambiguating complete
bibliographic databases such as the WoS. The methoonsidered to be highly efficient
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with average precision rates around 97% and reedds between 90 and 95%; for

methodologicall and experimental details see (C&®an Eck, forthcoming).

Figure 3.2. Flow chart outlining the data collecton, cleaning and matching procedures carried out irder
to create CI-WoS publication portfolios for Pls andrejected applicants.

Pls CI-WoS publications Rejected applicants’ CI-WoS -publications

Names, affiliations and
emails for matching
provided by the Ministry
Match prepartion:
FSS/IFNU/FTP: 1079
FKK/FSE: 268
Unique PIs

Matchingin CI-WoS using CWTS’
name disambiguation and identification
algorithm

Names for potential
rejected applicants
available from CFA in-
house database

Match prepartion:
online searches for
emails and affiliations
FSS/IFNU/FTP: 1698
FKK/FSE: 293

Research
council

Matchingin CI-WoS using CWTS’
name disambiguation and identification
algorithm

Matching of publications affiliated to

matched Pls (1996-2012)in CWTS' CI- - N -
WoS database Matching of publications affiliated to

\L matched rejected applicants (1996-

Rejected applicants
discarded: 800

2012)in CWTS' CI-WoS database

Validation of
matched publications

Validation of
matched publications

85,453 matched PI

publicationlsfor impact 40,149 Matched rejected
analyses applicant publications for
indicator analyses

 Some 1213 unique Pls were matched in the CI-Wo&bdat, 57 of those were funded by
FKK and 119 by FSE; 165 PIs were discarded.

* Subsequently, for each of the 1213 matched Plsfglios of potential publications linked
to these authors and published between 1996 ar2l\2ére created.

* The portfolios of potential publications were pldda an online evaluation tool created by
CWTS and each publication was validated manually nbgmbers of the CFA team.
Basically, the validation strategy was focused etecting false positives, i.e., publications
in the portfolio not affiliated with the Pl. Asated above, identification of missing

publications was not feasible in this study.
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The validated publications, some 85,453 in totalvbfch 32,076 are duplicates and 53,377
are unique, constitute the overall set of publarai for Pls and obviously, distributed

among the 1213 Pls, i.e., the individual portfaidhese units.

Next we outline the almost similar process for tegected applicants, the right-hand flow chart in
Figure 3.2.

A pool of potential rejected applicants suitable flee comparative performance analyses
was constructed from the CFA in-house databaseFd# Bpplicants from 2001 to 2009.
The general criterion for initial inclusion was é&ipgtion but no successful DFF-funding
from 2003 to 2008; a somewhat large pool was ssdeé&nowing that later steps in
identification and matching procedure would proalglhuse attrition. See also the
description of the selection procedure above.

Some 1506 unique rejected applicants were matcehéakei CI-WoS database, 127 of those
were funded by FKK and 167 by FSE; 800 rejectediecguuts were discarded.

Subsequently, for each of the 1506 matched rejeapgadicants, portfolios of potential
publications linked to these authors and publighetdveen 1996 and 2012 were created.
The portfolios of potential publications were pldaa an online evaluation tool created by
CWTS and each publication was validated manually nbigmbers of the CFA team.
Basically, the validation strategy was again fodusm detecting false positives, i.e.,
publications in the portfolio not affiliated witthe rejected applicants. As stated above,
identification of missing publications were notgéade in this study.

The validated publications, some 40,149 in totalvbich 4412 are duplicates and 35,737
are unique, constitute the overall set of publaradi for the rejected applicants and

obviously, distributed among the 1506 of them, tlee individual portfolio of these units.

Consequently, two general comparable CI-WoS puldticasets come out of these matching

procedures, one for the Pls and one for the rejempplicants and these general publication sets can

then be disaggregated to the individual level diljgation portfolios:

A set of 85,453 publications distributed among 1218, i.e., the individual portfolio of
these units; the individual publication portfoli@an be separated into pre and post
application year subsets and the post applicatinset can further be separated into grant

and non-grant publications. In Chapter 5 we disctl®e inclusion criteria for the
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comparison analyses between Pls and rejected aptdid.e., not all of the 1213 PIs go into
the final analyses.

* A set of 40,149 publications distributed among 1&€j6cted applicants, i.e., the individual
portfolio of these units. The individual publiaati portfolios can be separated into pre and
post application year subsets; notice, for obvioessons the portfolios for the rejected
applicants cannot be further separated into gradtreon-grant publications. In Chapter 5
we discuss the inclusion criteria for the comparismalyses between Pls and rejected

applicants, i.e., not all of the 1506 rejected mapits go into the final analyses.

Collection, cleaning and matching: Sets of BFI publications for FKK and FSE PIs and
rejected applicants
The flow chart in Figure 3.3 below shows the cdltet, cleaning and matching procedures carried

out in order to create restricted publication pmitis for FKK and FSE Pls and rejected applicants.

Figure 3.3. Flow chart outlining the data collectdn, cleaning and matching procedures carried out in
order to create BFI publication portfolios for Pls and rejected applicants.

PI's and rejected applicants’ BFl-publications

Names for Pls and potential
rejected applicants provided
by the Ministry and
available from CFA in-
house database

|

Searchin NRD
database for 876 FKK
and FSEPI's and
rejected applicants’
publications

Match

Plandrejected
applicants discarded: 97

Creating publication portfolios based on
the identified publicationsin the NRD-
database for each rejected applicant

Matching 5650 journal publicationsin
CFA’sin-house version of the national
BFI-databse (2009-12) based on: (ti)

2422 publications matched
for analyses of FKK/FSE
Pland rejected applicant’s
BFljournal publication
"preference”

The restricted publication portfolios comprise nh&id journal publications from 2009 to

2012. As stated above, this analysis is a suppietoehe impact analyses because we suspect that
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coverage in CI-WoS is meagre for these two coumeitglering impact analyses problematic. The

two publication sets constructed will be used fospecific comparative analysis of publication

behaviour between FKK/FSE Pls and rejected appbcdhe analysis is described further below in

this chapter).

Similar to the matching procedures outlined in Fé&g8.2 above, the basis for this procedure
is 1) the names for Pls provided by the Ministry dhe names for the rejected applicants
available from the CFA in-house database.

To be able to match these names with publicatida fitam the BFI-database, we first need
to identify the researchers in the National Resge&ratabase (NRD) because comprehensive
searching for unigue names and affiliations in Bké database is not possible. The NRD
database, while certainly deficient in many respebfs better searching facilities. The
NRD is basically a repository of bibliographic imfieation of all sorts harvested from the
local bibliographic information systems at the indual research intuitions. Supposedly the
NRD covers bibliographic information going back1®98 but the actual coverage is much
less. The research institutions in Denmark wetkeraslow to implement bibliographic
information systems and incentives for researchenggister their publications were low
until 2008. However, with the implementation oé thational Danish bibliometric research
indicator (BFI) around 2008, coverage is expectebe good as it contains all bibliographic
information going into the indicator plus other paations.

Manual searchers for 876 individual researchersh(lifis and rejected applicants) were
carried out; eventually we were able to find pudtiicns for 779 of them and 97 were
therefore discarded.

Subsequently, publication portfolios were creatadenl on the NRD data for 138 FSE Pls
and 270 FSE rejected applicants, and 115 FKK RI2&6 FKK rejected applicants.

The publications comprising these portfolios werent matched to the BFI database based
on their titles. Title string matching is attraetiin this case because the bibliographic data
indexed in both the NRD and BFI databases (at least 2008 onwards) come from the
same source namely local bibliographic informasgstems at the universities.

In all we identified 5650 potential journal publicas in the NRD database for the 779
researchers; these publications were then matahebet CFA’s in-house version of the
national BFI-database (2009-12). Notice, the dqualf the NRD bibliographic data varies

substantially, there are many duplicates and thigasent of publication types can be very
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problematic, i.e., what appears to be journal lditurns out be news or magazine articles,
therefore among the 5650 potential journal pulibcest we expect some noise.

* Eventually, some 2422 unique and validated joupn@lications came out of this procedure.
Initially, for the 138 FSE PlIs, out of 1116 jourrsaticles, 611 were matched and after data
cleaning 508 remained for analysis. For the 27& F&ected applicants, out of 2000
journal articles, 858 were matched and after detaning 831 remained for analysis. For
the 115 FKK Pls, out of 1207 journal articles, &tgre matched and after data cleaning 635
remained for analysis. Finally, For the 256 FKKeoted applicants, out of 1327 journal

articles, 464 were matched and after data cleadigremained for analysis.

Consequently, two publication sets come out ofalsesmrching and matching procedures for
FKK and FSE Pls and rejected applicants to be tagdurnal publication profile analysis. A FSE
set comprising 508 PI journal publications from D12 and 858 journal publications from FSE
rejected applicants for the same time period. Al@oFKK set comprising 635 PI journal
publications from 2009-2012 and 421 journal publaes from FKK rejected applicants for the

same time period.
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Final data sets, their potentials and the benchmark units

Despite the challenges in data collection and niadchvhat we have is comprehensive and unique
datasets highly qualified for advanced bibliometmalyses. As outlined above, the data collection
procedures provide a number of different and toes@xtent intertwining publication sets which
can be analyzed alone or for some of them in coatioin with each other. The report will contain
two basic bibliometric methods: Publication anasyaad citation analyses. In principle publication
analyses can and will be performed on all the d&tis created whereas citation analyses are
restricted to the publication sets constructed frinm CI-Wo0S database. To reiterate we have

created the following publication sets:

1. All reported publication output from DFF grants rfra2005 to 2008, where publications
from the 2006 postdoc grants can be treated ashseswand used as such in all other
publication sets. This publication set is coded pablication and will be used for
publication analyses mainly in Chapter 4, but sdeoy also in Chapter 5 and 7.
Publication analyses comprise publication actiaitygl profile analyses.

2. A subset of journal publications from the reporggdnts published between 2009 and 2012
and matched to the BFI database. The BFI “statfsthe journals in which these
publications are published is linked to this thastricted publication set enabling publication
analyses where journal publication behaviour canek@mined. This subset is used in
Chapter 4 to support the general publication peaditalyses.

3. A subset of journal publications from the reporggdnts published between 2005 and 2012
and matched to the CI-WoS database. Citation dataalso subject, collaboration and
funding data is linked to this publication set dimgp citation impact analyses, but also
publication analyses where collaboration and fugdpatterns are examined. This
publication set will be used in Chapter 4 and neduced form also in Chapter 7.

4. A grant Pl publication set containing portfolios miurnal publications from CI-WoS
potentially published from 1996 to 2012. This pecdion set can be split into pre-
application and post-application subsets and daespiecifically constructed CI-WoS grant
publication set (#3 above) we have the possibtlityalso isolate DFF-grant or non-DFF
grant post-application publications. As the PIlm#tion set is linked to CI-WoS citation
data is linked to the publications making impachlgses possible. This publication set is
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used in conjunction with a corresponding publicatset described below (#5) for rejected
applicants in a comparative citation performancayans of these two units in Chapter 5.

5. A rejected applicant (i.e., DFF applicants with fismding between 2003 and 2008)
publication set containing portfolios of journal hgations from CI-WoS potentially
published from 1996 to 2012. This publication st also be split into pre-application and
post-application subsets. As the rejected applipalication set is linked to CI-WoS
citation data is linked to the publications makingpact analyses possible. This publication
set is used in conjunction with a correspondinglipabion set described above (#4) for Pls
in a comparative citation performance analysiese two units in Chapter 5.

6. An FKK and FSE PI subset of potentially all jourmaiblications published between 2009
and 2012 and matched to the BFI database. Thecptibh set potentially contains both
grant and non-grant publications. The BFI “statud” the journals in which these
publications are published is linked to this res&dl publication set enabling publication
analyses where journal publication behaviour caexaemined. This publication set is used
in conjunction with a corresponding publication skiscribed below (#7) for rejected
applicants in a comparative analysis of publicatehaviour for these two units in Chapter
5.

7. An FKK and FSE rejected applicant subset of po#digtall journal publications published
between 2009 and 2012 and matched to the BFI dsgabBhe BFI “status” of the journals
in which these publications are published is linkedhis restricted publication set enabling
publication analyses where journal publication &ha& can be examined. This publication
set is used in conjunction with a correspondinglipabon set described above (#6) for
rejected applicants in a comparative analysis alipation behaviour for these two units in
Chapter 5.

The performance analyses indicated above, i.atiait impact analyses, will be carried out using
four benchmark units (the suitability of these sn# discussed in Chapter 4 and 5). The following
benchmark units are used:

1. Standard CI-WoS references values. The main pedoce indicators used, MNCS,
PPtop10% and MNJS all have reference values cadcllan the whole CI-WoS database
within the same publication and citation windowsagglied in the analyses. As discussed
in the next section, the reference value for MN@8 BINJS is one corresponding to the

average performance across fields in the databdskewise, the reference value for
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PPtop10% is 10 percent which corresponds to theat&gd proportion of publications from
a unit that should be highly cited. As a basikjralicators calculated in this are compared
to their reference values. Notice, generally, Darknperforms above the reference values
in impact analyses, therefore we can expect DFfeprance to also generally be above
these reference values.

2. Consequently, to be able to assess the degreeith wie DFF units perform above the
reference values, we use two benchmark units: Ddnarad a specially constructed set of
Danish publications from 2005 to 2010 linked to Ces of Excellence funded by the
Danish National Research Foundation.

a. Denmark: We examine the potential drop in perforoea for Denmark by
calculating national indicators including and exlithg the different DFF publication
sets (overall for DFF and the individual council®jotice, whether potential drops in
indicator values can be considered important shbaldased on informed judgment
and not statistical significance test; the lattexr mot appropriate for such decisions
and patrticularly not in the present case as werimciple are examining the total
population and certainly not a probability samptent it (see Schneider, 2013;
2014).

b. Danish National Research Foundation (DNRF): To makarmed judgements on

the DFF sets of publications, we also compare Whapens to the Danish indicator
values when we include and exclude a set of pulics linked to the DNRF. This
publication set is constructed based on validatddligation data from our recent
bibliometric evaluation of the DNRF Notice, this benchmark unit (DNRF) is also a
Danish funding institution and as such is somevdaamparable to DFF, but as we
discuss in Chapter 4 funding institutions are sohsvarbitrary units of analyses in
bibliometric analyses, and it is very difficult, not impossible, to find or construct
good comparable benchmark units to such fundingsunin that respect, there are
some important differences between DNRF and DFFchvishould be taken into
consideration. Up front, we expect the DNRF sepwflications to perform above
the DFF set, simply because in principle the caowiét given to CoEs, and the
cumulative effects this creates, generally favotmaditions that may yield high
performance. We know from the previous biblionme&valuation of the DNRF that

® http://dg.dk/filer/Publikationer/Evaluering2013/A@mdiks%205_bibliometrisk_report_03122013.pdf
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the level of publication performance is very higfhat we are interested in in this
report is to see to how close the DFF sets comésetdNRF set of publications
when it comes to performance, knowing that the DNRome extent has some
intrinsic advantages towards performance. We dsahis further in Chapter 4.
Finally, we do not use the DNRF set of publicati@sthe disaggregate level of
research councils as we do not consider them s$eitaltomparison at that level.

3. Finally, the set of rejected applicants can alsedesidered a benchmark unit in relation the
set of PI publications.
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Bibliometric indicators

A basic assumption behind bibliometric analyses,(the quantitative study of scientific literature
is that scientific domains develop at an interraloresearch frontier (Price, 1963). Research
results are communicated in publications that arenstted to evaluation by peers. In the
references of their publications, researchers aglauge (i.e., they cite) relevant publications by
others, as they build on previous work. Thereftlie,number of times a publication is referred to
(i.e., cited) gives a partial indication of the fiact” of a publication, its reception and use by
researchers at the research frontier. In mangdjgburnals are the most important medium of
communication. When scholarly and scientific jalsnare indexed in controlled citation databases
like WoS or Scopus, a large variety of bibliometitalyses, including citation analysis, becomes
possible. Currently, international journal litena is the only reliable publication type on which
impact analyses can be made and this in fact ooég dor fields and countries where the journal
coverage is sufficient in the citation databases.

In the present study we use CWTS’ in-house versfoihompson Reuter's WoS citation
database. WoS covers publications from about D2j@@rnals in the sciences, the social sciences,
and the arts and humanities. Each journal in Vo&ssigned to one or more “subject categories”.
The CWTS in-house version of the WoS database dieslta humber of improvements over the
original WoS database. Most importantly, compat@dlrhompson Reuters’ WoS, the CWTS
database uses a more advanced citation matchingthig and an extensive system for address
unification. The database also supports a hiei@alih organized field classification system on top
of the WoS “subject categories” constructed by Thsam Reuters.

When examining impact, raw citation and publicatomunts are flawed indicators. Both
statistical requirements and imperfections in thation process make it desirable to aggregate
across individuals, publications, and citationsnofher reason for computing indicators on the
oeuvre of a unit rather than on individual papershat within an oeuvre, later papers or review
papers may draw citations that otherwise would Igoree to earlier papers. The oeuvre approach
prevents that such a transfer of citations withinaguvre is treated as a statistical error in the
assessment of single papers. Also, as sciersifiig){ields differ in publication and citation patte
(as visible in differences in, for example, lengthreference lists or age of cited literature)isit
usually not meaningful to compare directly the fawpact of publications from one (sub)field with
those of a different (sub)field. Therefore, wemalize citation scores so that they are comparable

across fields.
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To determine the appropriateness of our indicdtmrassessing a particular unit of analysis,
the internal WoS coverage of the unit is examin&te internal WoS coverage of a unit is defined
as the proportion of the references in its oeulreg points to publications (also) covered by WoS.
The lower the internal WoS coverage of a unit'spatit the more careful one should be in the
interpretation of our indicators. What follows time next section is an in-depth discussion of the
main bibliometric indicators that we use in thipod.

Output and impact indicators

Indicators are calculated based upon the oeuvileeatinit of analysis. Obviously, publications and
citations are the two basic entities of indicatond/e provide a number of simple indicators to
support the more advanced indicators describetiémext subsectionP is the total number of
publications for a unit of analysis during the tiperiod examined. It is a very simple indicatod an
it is only used to provide insights into the jodrpablication volume of the unit and as input for
more sophisticated relative indicators. Only #&tcand reviews are included and in the present
analysis we use full counting of publications pnityabecause we have different units of analysis
and different levels of aggregation, thus a undredited with a full P if at least one author frtme
unit under investigation is mentioned in the authyprine of a publication.TCS is a unit’s total
number of citations excluding self-citations. Afsmtation to a publication is a citation given &
later publication of which at least one authorhitfirst author or co-author) is also an author of
the cited paper (either first author or co-authds an indication of the self-citation rate we gaet

the percentage of self-citationSqt), relative to the total number of citations (irgilng self-
citations) received. We disregard self-citationsimdicator calculations because they have a
somewhat different nature than ordinary citatiohsany self-citations are given for good reasons,
in particular to indicate how different publicat®nf a researcher build on each other. However,
sometimes self-citations can serve as a mecharusmseff-promotion rather than as a mechanism
for indicating relevant related work. This is wive consider it preferable to exclude self-citations
from the calculation of our impact indicators. Bigregarding self-citations, the sensitivity of our
impact indicators to manipulation is reduced. B8gsrding self-citations means that our impact
indicators focus on measuring the impact of a warlother members of the scientific community.

Finally, Pncis the percentage of papers not cited duringithe period excluding self-citations.
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Indicators of impact

A number of indicators are available for measutimgaverage impact of the publications of a unit.
These indicators are all based on the idea of aogithe number of times the publications of a unit
have been cited. Citations can be counted usthgrea fixed-length citation window or a variable-
length citation window. In the case of a fixedgd#n citation window, only citations received
within a fixed time period (e.g., three years) aftee appearance of a publication are counted. In
the case of a variable-length citation window,ciétions received by a publication up to a fixed
point in time are counted, which means that oldddlipations have a longer citation window than
more recent publications. In this study we apptgd-length three year citation windows including
the publication year, except for some publication2011 and all publications from 2012, here the
citation window is shorter. This means that atatcounts to these later publications are lessstobu
than the full three year windows. The latter ispeoted to lead to more reliable impact
measurements.

Each journal in WoS is assigned to one or more j&tltategories”. These categories are
interpreted as “scientific fields”. There are ab@%0 “subject categories” in WoS and they can
serve different functions in bibliometric analyse®ne of them is to establish the mean citation
activity of these “scientific fields” which is need to normalize a unit’s local citation activitydan
establish general reference values. Notice, th& Vgabject categories” are problematic but at the
time of writing this report they are the only fddsimean to normalize citation activity across time
and fields (we discuss the problems of WoS sulgjateigories further in Chapter 4).

Publications in so-called “multidisciplinary” jousts such as Nature, Proceedings of the
National Academy of Sciences, and Science arepstiple, individually re-assigned to subject
fields on the basis of their references. The igassent is done proportionally to the number of
references pointing to a “subject category”. lingortant to emphasize that the overall impact
indicators are calculated based on this assignment.

The most straightforward indicator is the meantidtascore, denoteMCS. This indicator
simply equals the average number of citations efghblications of a unit. Only citations within
the relevant citation window are counted, and sidftions are excluded. A major shortcoming of
the MCS indicator is that it cannot be used to mak@parisons between scientific fields. This is
because different fields have very different otatcharacteristics. For instance, using a three-ye
fixed-length citation window, the average numbecitdtions of a publication of the document type

article equals 2.0 in mathematics and 19.6 in lwellogy. So it clearly makes no sense to make
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comparisons between these two fields using the MdBator. Also the MCS, and this in fact is
true for all indicators based on mean values, Isutated as a central tendency whose validity
assumes adherence to the Central Limit TheoremweMer complex citation networks often have
power law characteristics where the scaling exppreis lower than 3.0 and in these instances the
variance is infinite, the domain of attraction i® tonger the Gaussian distribution and the
population average no longer characterizes it.

MNCS is the mean normalized citation score, which pfesi a more sophisticated
alternative to the MCS indicator. The MNCS indarais similar to MCS except that it performs a
normalization that aims to correct for differengescitation characteristics between publications
from different fields, between publications of @ifént ages (in the case of a variable-length oiati
window), and between publications of different dmemt types (i.e., article and revi®dw To
calculate the MNCS indicator for a unit, we firgtlculate the normalized citation score of each
publication of the unit. The normalized citatiacoee of a publication equals the ratio of the dctua
and the expected number of citations of the putiinawhere the expected number of citations is
defined as the mean number of citations of all jgakibns in WoS that belong to the same field and
that have the same publication year and the samentent type. The field (or the fields) to which
a publication belongs is determined by the WoS j&tbcategories” of the journal in which the
publication has appeared. The MNCS indicator i&iokd by averaging the normalized citation
scores of all publications of a unit. If a unitshan MNCS indicator of one, this means that on
average the actual number of citations of the pahbtins of the unit equals the expected number of
citations. In other words, on average the pulbeeatof the unit have been cited on par with simila
publications in terms of field, publication yeandadocument type. An MNCS indicator of, for
instance, two means that on average the publicbba unit have been cited twice as frequently as
would be expected based on their field, publicajiear, and document type. We refer to Waltman,
Van Eck, Van Leeuwen, Visser, and Van Raan (202081b) for more details on the MNCS
indicator. To illustrate the calculation of the @S indicator, we consider a hypothetical unit that
has only five publications. Table 3.3 provides sdnibliometric data for these five publications.

For each publication, the table shows the “sulgatégory”, to which the publication belongs, the

® We note that the distinction between the diffedmtument types is sometimes based on somewhataaybitriteria.
This is especially the case for the distinctionnsstn the document typesticle andreview. One of the main criteria
used by WoS to distinguish between these two dooutypes is the number of references of a pubbicatin general,
a publication with fewer than 100 references issiked asarticle while a publication with at least 100 references i
classified aseview. It is clear that this criterion does not yieldexy accurate distinction between ordinary artielad
review articles.
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year in which the publication appeared, and thea@nd the expected number of citations of the
publication (for the moment, the last column of thble can be ignored). All publications are of
the document type article. Citations are countgidgia variable-length citation window. As can
be seen in the table, publications 1 and 2 haves#imee expected number of citations. This is
because these two publications belong to the satateand have the same publication year and the
same document type. Publication 5 also belongiseesame field and has the same document type.
However, this publication has a more recent pubboayear, and it therefore has a smaller
expected number of citations. It can further bensthat publications 3 and 4 have the same
publication year and the same document type. &bethat publication 4 has a larger expected
number of citations than publication 3 indicateat thublication 4 belongs to a field with a higher
citation density than the field in which publicati@ was published. The MNCS indicator equals
the average of the ratios of actual and expectdian scores of the five publications. Based on
Table 3.3, we obtain:

1

MNCS :( 7 + 37 4 23 0

+ + +
613 613 566 910 180

) = 208
5

Hence, on average the publications of our hypathketinit have been cited more than twice as

frequently as would be expected based on theadjglublication years, and document type.

Table 3.3. Bibliometric data for the publicationsof a hypothetical research group.

Publication Subject category Year Actual Expected Top 10%
citations  citations threshold

1 Surgery 2007 7 6.13 15

2 Surgery 2007 37 6.13 15

3 Clinical neurology 2008 4 5.66 13

4 Hematology 2008 23 9.10 21

5 Surgery 2009 0 1.80 5

Perhaps the most important impact indicator igottegortion of highly cited publications, in
this analysis the proportion of publications amdhg 10% most cited in the database denoted
PPtop10%. For each publication of a unit, this indicatetermines whether, based on its number
of citations, the publication belongs to the top @€rcent cited publications among all WoS
publications in the same field (i.e., the same W&bject category”) and the same publication year
and of the same document type. In other wordsntreparametric indicator determines whether
the publication is placed on or above thé" §@rcentile of the citation distribution. PPtop10%
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indicator equals the proportion of the publicatiofs research unit that belong to the top 10%a If
research unit has a PPtop10% indicator of 10%, rtiesns that the actual number of top 10%
publications of the unit equals the expected numbkich is 10% (i.e. the citation distribution of a
unit’s publications is expected to follow the refiece standard, thus it is expected that its 10% mos
highly cited publications are also among the 10%tnhaghly cited in the global distribution, if the
PPtop is set to 10%). A PPtop10% indicator of,ifgtance, 20% means that a group has twice as
many top 10% publications as expected. Of couhgechoice to focus on top 10% publications is
somewhat arbitrary. Instead of the PPtopl0% itdicave can also calculate for instance a
PPtopl1%, PPtop5%, or PPtop20% indicator. In thiglys however, we use the PPtopl0%
indicator. On the one hand, this indicator hasearcfocus on high impact publications, while on
the other hand the indicator is more stable thaim&tance the PPtop1% indicator.

To illustrate the calculation of the PPtop10% iadlic, we use the same example as we did
for the MNCS indicator. Table 3.3 shows the bitvleiric data for the five publications of the
hypothetical research group that we consider. [&lsé column of the table indicates for each
publication the minimum number of citations neettetdelong to the top 10% of all publications in
the same field and the same publication year anthefsame document type.Of the five
publications, there are two (i.e., publicationsn2l @) whose number of citations is above the top
10% threshold. These two publications are top Jfdlications. It follows that the PPtop10%
indicator equals

PPyosos = % = 04 = 40%

In other words, top 10% publications are four tiroesrrepresented in the set of publications of our
hypothetical research unit.

To assess the impact of the publications of a onit,general recommendation is to rely on
a combination of the MNCS indicator and the PPtéplfdicator. The MCS indicator does not
correct for field differences and should therefbeeused only for comparisons of groups that are
active in the same field. An important weaknesthef MNCS indicator is its strong sensitivity to
publications with a very large number of citatiorié.a unit has one very highly cited publication,
this is usually sufficient for a high score on M&ICS indicator, even if the other publications of

the group have received only a small number oftiota. Because of this, the MNCS indicator

7 If the number of citations of a publication is etha equal to the top 10% threshold, the publicai®partly classified as a top 10%
publication and partly classified as a non-top-Ifdblication. This is done in order to ensure fbaiach combination of a field, a
publication year, and a document type we end up xiactly 10% top 10% publications.
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may sometimes seem to significantly overestimageattiual scientific impact of the publications of
a unit. The PPtop10% indicator is much less s@msib publications with a very large number of
citations, and therefore does not suffer from thenes problem as the MNCS indicator. A
disadvantage of the PPtop10% indicator is thei@gifdichotomy it creates between publications
that belong to the top 10% and publications thamalobelong to the top 10%. A publication whose
number of citations is just below the top 10% thmd does not contribute to the PPtop10%
indicator, while a publication with one or two afiloinal citations does contribute to the indicator.
Because the MNCS indicator and the PPtop10% irmlidetve more or less opposite strengths and
weaknesses, the indicators are strongly complemetdaeach other. This is why we usually
recommend taking into account both indicators wdmesessing the impact of a unit’s publications.

Within this report however our primary focus is npthe PPtopl0% because we are
interested in “excellence” and the proportion ajtty cited publications is considered to be a Ibette
indicator of this than average based citation iadicrs such as MNCS; further we also use
PPtop10% because of its robustness, i.e., few mgigaiblications will not influence the indicator,
this provides us with a steady and sturdy measaeis very well geared towards benchmarking
over a longer period of time.

It is important to emphasize that the correctionfiield differences that is performed by the
MNCS and PPtopl10% indicators is only a partial ection. As already mentioned, the field
definitions on which these indicators are base@mnthe WoS subject categories. It is clear that,
unlike these subject categories, fields in reatity not have well-defined boundaries. The
boundaries of fields tend to be fuzzy, fields maydartly overlapping, and fields may consist of
multiple subfields that each have their own chandstics. From the point of view of citation
analysis, the most important shortcoming of the Wsafbject categories seems to be their
heterogeneity in terms of citation characteristibd&any subject categories consist of research areas
that differ substantially in their density of citats. For instance, within a single subject catggo
the average number of citations per publication ha@y50% larger in one research area than in
another. The MNCS and PPtopl0% indicators do wotect for this within-subject-category
heterogeneity. This can be a problem especiallgnmhsing these indicators at lower levels of
aggregation.

Finally, we useMNJS, the mean normalized journal score indicator, tasure the impact
of the journals in which a unit has published. chiculate the MNJS indicator for a unit, we first

calculate the normalized journal score of eachipatibn of the unit. The normalized journal score
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of a publication equals the ratio of on the onechdime average number of citations of all
publications published in the same journal andhenather hand the average number of citations of
all publications published in the same field (i.ehe same Wo0S subject category). Only
publications in the same year and of the same dentitype are considered. The MNJS indicator
is obtained by averaging the normalized journakesmf all publications of a unit. The MNJS
indicator is closely related to the MNCS indicatdihe only difference is that instead of the actual
number of citations of a publication the MNJS iradar uses the average number of citations of all
publications published in a particular journal. eTinterpretation of the MNJS indicator is

analogous to the interpretation of the MNCS indicatf a unit has an MNJS indicator of one, this

Table 3.4. Overview of standard CWTS bibliometricdndicators.

Indicator Dimension Definition

P Output Total number of publications of a unit.

Coverage Output Internal coverage. Proxy of oebeiag covered by Web of Science. Measured by
the proportion of cited references in the oeuvrkitig to other WoS publications.

MCS Impact Mean number of citations of the publmas of a unit (self-citations not included).
TCS Overall Total number of citations.
MNCS Impact Mean normalized number of citationshef publications of a unit (self-citations

not included).

TNCS Overall Total average normalized number @tigins.
MNJS Journal Mean normalized citation score of the journals hicki a research unit has
impact published.

Ptop 10%  Overall Number of publications belongioghte top 10% highly cited publications in the
database.

PPtop 10% Impact Proportion of papers that belortge top10% highly cited publications in the
database.

Pnc Overall Percent of papers uncited

Scit Overall Proportion of self-citations

means that on average the group has publishediingts that are cited equally frequently as would
be expected based on their field. An MNJS indicafpfor instance, two means that on average a
unit has published in journals that are cited tvasdrequently as would be expected based on their

field citation activity. The use of Thomson Restelournal Impact Factor and the MNJS indicator
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seems to be similar in the sense that in both qagelgcations are assessed based on the journal in
which they have appeared. However, among sevefaliehcies, journal impact factors have the
important disadvantage that they do not correctdiffierences in citation characteristics between
scientific fields. Because of this disadvantagepact factors should not be used to make
comparisons between fields. The MNJS indicatorth@other hand, does to a large extent correct
for field differences. When between-field compans need to be made, the use of the MNJS
indicator can therefore be expected to vyield sigaifty more accurate journal impact

measurements than the use of impact factors. Ta#leelow summarizes the CWTS indicators.

Journal level indicators from the Danish national performance-based indicator

Usually in bibliometric analyses, performance asad/ are focused upon citation impact and
publication behaviour, i.e., how much is publishadd where is it published, is usually
supplemental analyses used to contextualize impdotvever, as outlined above, impact analyses
are usually restricted to units that publish irerngational journals indexed in an appropriate icitat
database such as WoS. This often means that tharfities and several fields in social science,
but also fields in technological fields such as pater science, is left out of such analyses due to
poor coverage in the citation databases.

In the present report there has been a wish toiatdode “performance analyses” for the
humanities and social sciences. Hence, to thenettiat FKK and FSE can be seen as representing
the humanities and the social sciences, we hasetfied to examine the actual coverage of the
publications coming out of the grants (and corresipgly the Pls of these grants) in the WoS in
order to determine whether they could be applieédggregate citation impact analyses. In the
event of a poor coverage, and to be able to exanundndexed WoS journal publications, we have
decided to apply an analysis that may cons@yething about the journal publication behavidur o
Pls and rejected applicants. We rule out a sirpplalication activity comparison as it is a poor
indicator that cannot be compared across fieldsyden positions etc. What we can do is to match
the journal publications coming out of the grants{Rnd rejected applicants) to the national Danish
bibliometric indicator (BFI) database. CFA hasiafhouse version of this database with valid
publication information from 2009 to 2012. The sea this database can be used for a profile
analysis of journal publication behaviour is thatijnals in the BFl-indicator are ranked in two
categories where the more “exclusive” level 2 catggyields more publication points (and thus are
“worth” more in the national funding model). Naioother publication channels such as publishers
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in the case of books or conference proceedings balerecently been graded, thus only journals
are feasible for the present analysis. Level 1g@as in principle all scholarly eligible journals
where eligibility criteria are some basic normshs@as a standard external peer review process.
Level 2, is an “exclusive” number of journals whiene deemed to be leading in a field and
preferably with an international audience. Levé 2xclusive in as much as the number of journals
designated at any given time to this level shoulddpce roughly one-fifth of the publications
produced in a field. Journals can be nominatedalbbyresearchers but their status is decided
annually by 68 subject committees. Notice jourrais only treated by one committee and thus
have one classification. Hence, the basic ideandethis two-tiered classification system is that
publications on level two receive more publicatpmnts than publications on level one.

The model is supposed to affect researchers’ ahdlas’ publication behaviour in the
direction of level 2 publications. In that respage can examine the publication profile of those
funded and not-funded. Analyses based on jouaratings are always problematic. While such
rankings may say something about the social statysurnals, they say less about the actual
guality of a specific publication. Nevertheless,an aggregate level of oeuvres such analyses can

be informative when it comes to publication prefiees and weak indications of performance.
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4. Analyses of the reported scholarly and scientifi
DFF-grants (2005 — 2008)

c output from the

In this chapter we examine the sets of publicatioosstructed from the reported DFF-grants.
Based on the 1322 grants, we first examine thergepeblication behaviour and profiles for the
five research councils. Next, we specifically exaanthe journal publication behaviour in relation
the BFI journal status for FKK and FSE grants. afin the main focus of this chapter is the impact
analyses on the DFF and council levels of analysised on the matched CI-WoS journal

publications coming from 1042 grants (includingpétdoc grants).

Analysis of publication behaviour based on
from eligible grants between 2005 and 2008

all reported and validated publications

First we examine the overall output from the 13R8ilde grants initially reported of which 805

also validated in the survey. Notice, we inclutlergported publications and treat them equally.
Data source is the set of 19,958 reported graniqaions and we split the set in two, publications
reported from all types of grants except postda@rity from 2006 and publications reported from

the 2006 postdoc-grants.

Table 4.1. Reported publication output for all grants except postdoc-grants from 2006.

FKK FNU FSE FSS FTP| Total
Books 57 34 37 1 11 140
Book chapters 398 287 291 98 56 1129
Conference papers 438 978 363 322 1151 3252
Journal articles 391 4463 667 2707 1362 9590
Book/journal editor 44 12 20 4 7 87
Other journal publications 3 20 3 17 2 45
Theses 32 174 32 313 187 738
Scientific reports 40 152 52 25 42 311
Working papers 62 48 157 38 44 349
Patents 0 2 0 0 1 3
Popular communication 354 287 160 137 1B4 1072
Manuscripts 12 61 12 13 9 107
Other 82 84 24 73 a7 310
Unknown 216 527 215 601 330 1889
Total 2129 7129 2033 4349 3382 19022
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Table 4.1 above shows the total publication outfutshe five research councils distributed
among different publication types. We have stadidad the initially used publication categories
and devised the above listed publication typesrandded the whole set of publications. Table 4.1
is divided into several categories marked by gmed. From the top, the first four publication
types: Books, book chapters, conference papergoamdal articles (research articles and reviews)
are the main (peer reviewed) publication typesudetl in the BFI indicator. The next category
include reported editorial activities, such asiaditanthologies or special journal issues related t
the project, as well as other journal publicaticneh as letters, notes, editorials etc. These
activities are not credited in the BFI-indicatoNext is a separate category representing reported
theses. Theses in fact cover more than PhD-thdadbese numbers are also for certain 43 master
theses (FNU: 23, FSS: 9 and FTP: 11) as well asathelor projects (FNU: 2, FSS: 4 and FTP: 5).
The subsequent category comprises two publicatypest typically considered so-called “grey
literature” but vital for some research domainse8ific reports and working papers. In order to
be coded as a scientific report or working papes,required that the status should be published
with information on availability such as reportissr url etc. The next category is patents, we
include them here as we encountered these in thication lists, but we will address patents and
patent applications more closely below and exclingen for the profile analysis below. The next
category is named popular communication; this ithetu various forms of public science
communication in newspapers, magazines, radioyisgb®, blogs etc. The final category is a
mixed bag of reported but unfinished manuscripthlipations where the information quality was
so poor that their type could not be establishetlsamcalled “other” types which could be teaching
material, software or datasets.

It is clear from Table 4.1 that journal articles by far the most prevalent reported
publication type. For all councils combined, haflfall the reported publications are journal aetl
Also, 90 percent of the eligible grants with repdrpublications (excluding postdoc grants) come
from the three research councils FNU, FSS and FCBrrespondingly, 78 percent of all reported
publication types come from grants from these tloaencils. Notice that close to 10 percent of the
reported publications are classified as “unknoww®e cannot establish the status of these
publications, even though some of them belong &mtgrthat seem to have been validated. Notice
also that there is considerable variation among ¢bencils when it comes to “unknown”
publications, for FNU, FSS and FTP the proportibiumknown” publications constitute between

three and four percent of their total reported atitvhereas the proportion for FSE is eight percent
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and the proportion for FKK is close to 17 percehtheir total reported output. We presume that
among the “unknown” there are many planned pubboat some of which will probably never
materialize.

Conference papers are the second largest pubhchii@ reported with some 17 percent of
the total. Conference papers are one of the faain mpublication types included in the national
bibliometric indicator and together they constitie percent of the total reported output. From
Table 4.1 we can start to discern the publicatieimaviour shown by the different research councils.
We will go deeper into these profiles below in T&a#l3, but first we show the reported output for
the 2006 funded postdoc grants.

Table 4.2 present the reported output from thedmasgrants from 2006 included in the

analysis.

Table 4.2. Reported publication output from the 206 postdoc-grants.

FKK FNU FSE FSS FTP| Total
Book 5 2 5 0 0 12
Book chapters 27 3 19 11 5 65
Conference papers 28 7 10 11 54 110
Journal articles 29 55 14 195 8b 378
Book/journal editor 5 0 0 0 0 5
Other journal publications 0 0 0 0 1 1
Theses 2 0 0 5 3 10
Scientific reports 1 0 2 2 9 14
Working papers 1 0 0 0 4 5
Popular communication 44 3 8 18 14 87
Manuscripts 0 0 0 0 3 3
Other 21 0 0 5 9 35
Unknown 38 62 23 49 39 211
Total 201 132 81 296 226 936

Originally, the eligible postdoc grants constitutsazme 8 percent of the 1322 grants with
reported output and the total output from 108 pmsigrants constitute some 5 percent of the total
output for all grants. We can see that not athefpublication types introduced above are included
in Table 4.2. Journal articles are still the mpstvalent publication type comprising some 40
percent of the total reported output for the postgiants. The number of publications classified as
“unknown” constitutes some 23 percent of the tatadl similar to Table 4.1 there is considerable

variation among the councils, for example 47 pdaroéthe FNU output is classified as “unknown”.
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We should emphasise that the actual numbers asdewably lower than in Table 4.1 which makes
the proportions more vulnerable and less robust.

We also notice that the publication type “these®’ r@ported for the postdoc grants but we
have not been able to clarify why they are reportéde will examine the publication profiles for
the individual councils’ postdoc grants below irblea4.4.

In Table 4.3 below we examine the publication pesffor the five research councils and
thus the aggregated publication behaviour inhereribhe individual grants and their constituent
research domains; to complement this we also exanmia actual subject fields assigned to the
grants at the time of funding in Figures 4.1 aritl 4.

In order to give a more balanced portrait of thenml’'s aggregated behaviour we have
excluded the publication types “manuscripts”, “othend “unknown”. Also, in bibliometric output
analyses it is common to weight books so that tfoeteof writing books somehow is comparable to
journal articles and conference papers when wetcautput. In the present case we have weighted
books as five publication equivalents (i.e., fie@ijnal articles); the number five is based on what
others have done (e.g., Piro et al. 2013), bunthreber is arbitrary, in principle books should have
individual weights as their size and contributicarigs, but for a simple aggregate analysis as the

one presented here we find it reasonable to useotimenon arbitrary weight of five.

Table 4.3. Publication profiles for the five reseh councils based on the reported outputs comingdm
grants funded between 2005 and 2008 (excluding tR2€06 postdoc grants).

FKK FNU FSE FSS FTP

Book 139% 26% 9.6% 0.1% 1.8%
Book chapters 19.4% 4.4% 15.1% 2.7% 1.8%
Conference papers 21.4% 148% 18.8% 8.8% 37.9%
Journal articles 19.1% 67.7% 34.6% 73.8% 44.8%
Book/journal editor 21% 02% 1.0% 0.1% 0.2%
Other journal publications 0.1% 0.3% 0.2% 05% 0.1%
Theses 16% 26% 1.7% 85% 6.2%
Scientific reports 20% 23% 2.7% 0.7% 1.4%
Working papers 30% 0.7% 8.1% 1.0% 1.4%

Popular communication 17.3% 44% 83% 3.7% 4.4%

Table 4.4 clearly shows some distinct but well-knadifferences in publication behaviour
between the five research councils. It is veryickhat the main publication activity reported for
grants funded by FNU and FSS is journal articl&bviously, this is well-known, and FNU and

FSS also comprise the fields which are most sw@tédn citation analyses due to the international
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journal publication behaviour. Perhaps more saipgi is the emphasis on theses in the reported
outputs from the FSS grants; this indicates comalie collaborative work in embedded projects
where PhD-students play an important role. Nadise, that close to 15 percent of the total output
from FNU comes from conference papers. The statusonference papers varies considerably
within research domains subsumed under FNU. Inymsmience domains conferences have
secondary communicative functions compared to comcation in journals; however, as we show
below, computer science projects seem to a larggnefat least in principle) to be subsumed under
FNU and their publication activity is primarily sonference proceedings.

The publication profile for FTP is also well-knowinere we see that while journal
publication is still the main publication activitywith close to 45 percent of the total output,
conference papers are almost as prevalent witheB&pt. In some of the research domains under
FTP, the reliance on conference papers is muchehighaking citation analyses less reliable both
for these research domains and for FTP as a whaetal the coverage problems for conference
proceedings in the citation databases. As with, M&Salso see a relatively large proportion of
“theses” reported in connection with FTP grantgaid we believe that this can partly be explained
by a larger share of embedded projects.

The publication profile for FSE grants also showsie well-known characteristics, a much
more heterogenic profile where journal publicatisrthe most common publication activity with
some 35 percent of the total output, but also asidemable relative activity when it comes to
conference papers and book chapters, and even Kgolen the five publication equivalent
weighting). Also, working papers constitute songhepercent of the total output. Working papers
are an important publication channel in economius @& we show below, grants subject coded as
economics are numerous among the FSE grants. éShptay a less important role in the reported
output for FSE grants (and FKK as well), probabdgduse FSE and FKK grants are less embedded
and more focused on individuals. Clearly, thedegsmportance of journal publication compared to
the previously mentioned councils also makes omatnalyses less valid and reliable for FSE,
although there is considerable variation amongatacience fields in this respect; for examplés it
generally acknowledged that economics is a fielémltitation analysis in principle is valid.

Clearly the most heterogenic and perhaps mostisimgmublication profile is that of FKK.
We see more or less equal activity when it comebdomain BFI publication types: Books, book
chapters, conference papers and journal artidiese ¢o 20 percent, though books are lower but this

is obviously an artefact of the weighting. Booke atill important in many research domains
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subsumed under FKK, at least in the period examimélis analysis. Some evidence indicates that
most recently book and conference paper publicatativity is dropping and journal publication is
increasing in many humanities fiefdsPerhaps most interesting and surprising is tmsiderable
emphasis Pls give to “popular communication” in taported output of the grants. Nevertheless,
in many domains in the humanities (and to a lesgtant in the social sciences) participation in the
public debate is seen as a research activity, tbsitis seldom acknowledged in cross-disciplinary
research assessments. Notice, “popular commuoméatan be anything from radio and television
appearances to feature articles in newspaperslagabntributions. We can also see that editorial
activities play a larger role in domains subsumeden FKK (and to a lesser extent under FSE); for
FKK this activity mainly refers to editing anthoieg. Obviously, at face value, most humanistic
fields are generally not suitable for citation asak in international journal databases, their
publication behaviour is too heterogenic and oftemational languages, but there are exceptions
such as linguistics, philosophy and psychologyaémuch as psychology is classified under FKK).
Table 4.4 shows the corresponding publication f@®ffor the five councils based on the

substantially smaller set of the 2006 postdoc goabtication output.

Table 4.4. Publication profiles for the five reseah councils based on the reported outputs comingdm
the 2006 postdoc grants.

FKK FNU FSE FSS FTP

Book 154% 12.8% 32.1% 0.0% 0.0%
Book chapters 16.7% 3.8% 244% 45% 2.9%
Conference papers 17.3% 9.0% 12.8% 4.5% 30.9%
Journal articles 17.9% 70.5% 17.9% 80.6% 48.6%
Book/journal editor 31% 0.0% 0.0% 0.0% 0.0%
Other journal publications 0.0% 0.0% 0.0% 0.0% 0.6%
Theses 12% 0.0% 0.0% 21% 1.7%
Scientific reports 06% 0.0% 26% 08% 5.1%
Working papers 06% 0.0% 00% 0.0% 2.3%
Popular communication 27.2% 3.8% 10.3% 7.4% 8.0%

The overall profiles resemble those depicted inl@d3. Publication behaviour for FNU and FSS
postdoc grants are primarily oriented towards jaliarticles. While journal articles are the most
dominant output for FTP postdoc grants, confergrageers also play a substantial role. Similar to

the overall publication set depicted in Table 4t& publication behaviours for FSE and FKK

8 http://www.uhr.no/documents/Evaluering_af den_nerskubliceringsindikator.pdf
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postdoc grants clearly show a more heterogeniemattivhere books, book chapters, conference
papers and journal articles all play substantid¢s0 For FSE postdoc grants, book publication
seems to be the most prevalent activity, but hezeneed to use caution because numbers are low
and publication equivalent weighting undoubtediyamces the effect. Nevertheless, books and
book chapters do play an important role. Also Eimio Table 4.3, “popular communication” is a
prevalent output reported by postdoc grantees filibge-KK.

The reported output from the funded grants disptayse well-known patterns, which in
fact is comfortable as it testifies to the validy the relative patterns inherent in the reported
outputs. The publication behaviour discernibletfoe five research councils provides a picture of
what is prioritized and what is considered a sdaitwlar scientific output in the respective areas.
Using 10 different publication types gives a mucbhrennuanced pictured of the different albeit
aggregated publication behaviours compared to sualumain types often reported (books, book
chapter, conference papers and journal articl€gese results remind us that comparisons between
different fields should be carried out with sen#ito these legitimate differences. We cannot
weight all fields on the same scale.

When granted, projects are provided with a subptassification which is distinct for a
specific research council (i.e., a grant has orgesti classification and the classification is &ak
to one research council). In order to provide naetiled information of the publication profiles
we have also mapped the reported grant outputgdingoto the assigned subject fields of their
respective parent grants. Figure 4.1 shows tatiglud for each subject category based on Table 4.1
and the subject categories are ranked orderedtirghest to lowest.

Not surprisingly we see a number of subject areaeuFSS and FNU among those with the
largest reported output. Together, FSS and FNUribore with 65 percent of the eligible grants in
the analysis. Areas with known high publicationivaty also come out on top in this analysis,
primarily bio- and life sciences, but also “physiesd “mathematics and computer sciences” have
outputs on or above 1000. For FTP the category \atgest output is the broadly defined
“information, communication and technology”. Neably, FTP also has a number of categories
with relatively small outputs, but this is also aefact of the classification as it seems to herfi
grained for FTP than say FSS; as such biomedi@wers a large variety of subfields.

“Economics” is the category within FSE with mospeeed outputs; likewise, “film and
media studies” is the category with most reportegpuats for FKK. Figure 4.1 gives an impression

of the general cognitive orientation of the fundawjects, but obviously, Figure 4.1 is also a
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reflection of the classification scheme used. yesome areas are covered under broad categories
while others have very specific categories.

Figure 4.1. Total reported output distributed by sibject codes assigned to grants at the time of funty (all

" ou

outputs are weighted as 1 and the publication type$nanuscripts”, “other” and “unknown” are excluded) .
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Figure 4.2 below shows the relative publicationfites for the different subject categories
assigned to the parent grants of the reported ttpWe use the same rank order for the subject
categories as in Figure 4.1 so that “biomediciree™on top because this category contains the
highest output and correspondingly “environmergahtology” is at the bottom due to the lowest
reported output. For each subject category, wee healculated the relative distribution of
publication types and colour coded the outcometiddave have also ranked the publication types

so that the four publication types included in tlagional Danish bibliometric indicator comes first
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when reading from left to right. The demarcati@tvieen these four publication types and the rest
is “journal articles” which has received the petdap black colour bar. Journal publication
constitutes around 50 percent of the reported ¢wpd journal publication is the major premise in
the rest of the bibliometric analyses in this répbence with this colour coding we want to give a
more visible impression of the different subjeceas’ preference for journal publication and
thereby somehow indicate where such analyses geamimg and where not.

Figure 4.2. Publication profiles for the subject ategories subsumed under the five research councilsooks are
weighted as five publication equivalents and publation types “manuscripts”, “other” and “unknown” ar e
excluded).
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Notice, that the subsequent bibliometric analyseset on journal publications are done at
the aggregate level of councils. As is discernibben Figure 4.2, there is considerable variation

between subject categories within the same reseanatcils in the general publication profiles and
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specifically in their reliance on journal publiaati activity. Among the highest ranked categories,
journal publication seems to be the important #gtivut there are some noticeable exceptions. For
example, publication behaviour in “information, cmomication and technology” from FTP and
“political science” from FSE is clearly more hetgenic with less emphasis on journal publication.
In relation to the impact analysis reported belas,estimate the specific councils’ coverage in the
citation databases in order to judge the validitgurh analyses.

What has been presented above is the publicataditgs of the five research councils based
on the reported outputs of the individual granits.that respect, it is the aggregated behaviours of
different research domains that are displayed atctiuncil level. What we see is the reported
activities as well as the preferences for publazathannels. This is informative as it demonssrate
the major differences between fields which are esflg important to remember in a bibliometric
analysis. As stated several times, such publicatioalyses cannot be used for comparable
performance analyses, for this we need citatiorlyaes. However, to supplement the existing
publication analyses, we have also tried to matehréported journal articles to the BFI database
for articles published between 2009 and 2012. Wethds to further examine publication
behaviour; in this case the potential preferenoesvhich journals to publish in. Such an analysis
is possible due to the two-tiered classificationjaidirnals in the national Danish bibliometric
indicator. Again we caution this is not a perfono@ analysis, in principle an article’s eventual
influence on the scholarly community cannot be dedurom where it is published.

As outlined in Chapter 3 we managed to match 384énpl articles out of the originally
9590 reported ones. Remember that the total numbkeaninciple covers several other publication
years than the ones included here and also numehopiscates and publications that did get
published or have not yet been published. Itésdfore impossible to estimate the actual coverage;
however, we can loosely compare the results betmjolirnal articles to the relative total reported
for BFI journal output for main fields to get somepressions of where journal publications funded
by DFF are publishéd

Remember, the BFl-indicator differentiates betwgemnals on two levels, where level 2 is
seen as the more exclusive containing a restrisgef journals; Table 4.5 provides the results.
The results are interesting in as much as the gfdeyel 2 publications is larger than one would
expect given the official BFI-statistics. In thater statistics, the natural sciences and teclygplo
which constitute FNU and FTP in this analysis, taeated as one category. Nevertheless, level 2

% http://ufm.dk/forskning-og-innovation/statistik-@malyser/den-bibliometriske-forskningsindikatorikatorstatistik
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publication activities for the natural sciences &mchnology is around 40 percent, health sciences
37 percent, social sciences 35 percent and the itiesaaround 30 percent. In that respect,
publication activity in journal status level 2 ftre five research councils, based on the reported
matched articles in the BFI-database, is genecalhsiderably higher than one would expect based
on the official statistics. Obviously, we cannatierout biases in the publication data and systiemat
bias in the matching process, so the results shioellthterpreted in the light of the subsequently
presented analyses and here there is some evidleatgournal publication activity for grants
funded by DFF is generally more concentrated imnd&igmpact journals compared to other Danish

journal articles in the same period.

Table 4.5. Distribution of matched reported journd articles published between 2009 and 2012
according to journal status in the national Danistbibliometric indicator (BFI).

Journal status level 1 Journal status level 2 Totah
FKK 58% 42%

(n = 55) (n = 40) 95
0, 0,
mY (n438/;8) (n5:18/32) 1750
0, 0,
e (n4§ ;)3) (nSZ goes) 169
0, 0,
S (n5:05/34) (nS:OEgG) 1190
0, 0,
i (nigs/(és) (n5=13/;8) 4l
Total n 1944 2002 3946

Summary

In this section we have examined publication pesfiemerging from the set of publications

reported as output from the 2005 to 2008 grantsmeS90 percent of the grants (excluding postdoc
grants) come from three research councils FNU, &&5FTP and together they have reported 78
percent of all publication types. In the total, getirnal articles constitute some 50 percent ef th

reported output, but at the disaggregate levelath@yses clearly show some distinct but well-

known differences in publication behaviour betwées five research councils. It is very clear that
the main publication activity reported for grantsmded by FNU and FSS is journal articles,

whereas publication behaviour is much more hetergder grants funded by FKK and FSE. The

publication behaviour analyses also reveal somerasting differences in priorities in what the

domains considered as legitimate outputs of themdéd research activity. In that respect it is

interesting that only some of these output types aoknowledged in the national bibliometric

66



CFA 07-08-2014

indicator although we should emphasize that thegerted outputs are based on grants belonging to
a previous funding model revised in 2009 and ircelaefore the national bibliometric indicator
was implemented. We should point out that in pplecresearch councils, or DFF for that matter,
obviously have no publication behavior themselvefiat has been presented above is the
aggregated behaviours of different research donthmiseventual come to light at the aggregate
council level. The analyses of publication behawatso provide some early indication of the
appropriateness of applying citation analyses ttaecouncils and the research areas subsumed
under them, and more generally the appropriatenésssing journals as the primary means of
evaluation. Nevertheless, due to a perceived tdaood coverage in the citation databases for
FKK and FSE journal publications, and thereby g@siblems in relation to doing citation analyses,
we ended this section by comparing the proportibiewel two journal publications from the
reported output for each of the five councils ie thational bibliometric indicator (BFI) and the
result is distinctive. Publication activity in joal status level two (the most distinct outletshia

BFI indicator) for the five research councils, hsm the reported matched articles in the BFI-
database, is generally considerably higher thannidignal trends in BFI journal publication
behaviour from 2009 to 2012. Consequently, jourpablications linked to DFF grants are
generally published to a larger extent in jourmcaesidered to have “higher status”. The latteafis
course debatable, and certainly not the acceptad wi all fields, but the pattern is clear.

Where you publish is one thing, the impact of whati publish is another. The former
belongs to publication analyses and the lattertédion analyses and citation analyses should ée th
principle means for performance analyses. The mextion presents different performance
analyses based on the reported grant journal @iigics both for the overall DFF set and for the

individual council sets of publications.
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Performance analysis: Citation impact of the matche d WoS-indexed journal
publications from eligible grants between 2005 and 2008
This section presents the citation impact analgédhe matched international journal publications
from the reported output. As outlined in Chapteingially 9590 reported journal articles were
subjected to matching in the CI-WoS database; 78t@ identified, a matching rate of 83 percent.
Among the 7973 were journal publications publishefbre 2005, publications of other types than
articles and reviews and duplicates. The finalo$etnique journal articles going into the analyses
constitute 6963 publications and when distributetbiag grants 7660 as duplicate publications
emerge (i.e., publications linked to several grants

In this section we first outline the grant typeslinled in the citation analyses. Next we
examine the publication sets’ coverage and outpurder to establish the validity of the citation
analyses. We then continue with the actual im@alyses, first for the overall DFF-set of
publications and subsequently for the disaggregebedicil sets of publications. Subsequently we
examine impact according to subject fields, as waslcollaboration and impact for both the DFF
and council sets of publications, and we end ttaptEr with an advanced citation analysis in order
to examine the share of potential ‘breakthroughickes in the DFF set of publications. Where
appropriate, the performance of the DFF and cowet$ are compared to benchmark units, i.e.,
comparable sets of publications from the same f@@od for Denmark and the DNRF. Also,
separate analyses are presented for the 2006 pagtalat publications.

Table 4.6. Number of grant types distributed amongouncils with at least one CI-WoS journal
publication matched.

FKK FNU FSE FSS FTR Total
Larger research projects 20 52 5 86 12 175
Ole Rgmer-grants 3 3
Postdoc-grants 5 21 5 33 1P 83
Research centre 1 6 1 8
Research projects 12 180 57 293 158 700
Skou-grants 26 26
Steno-grants 47 47
Total 38 335 68 412 189 1042

Table 4.6 above shows the number and differenttgtgmes going into the citation
performance analyses. Compared to Table 3.2 ljdigirants for the overall output analyses), the

attrition rate is some 21 percent, not surprisirtgly largest attrition is among FKK and FSE grants,
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an attrition rate of 67 and 47 percent respectivédpviously, this is due to publication behaviour
where we now focus on international journal pultica

Publication performance, especially output, forrg of analysis obviously depends upon
the number of researchers participating. Howeiteis very difficult to establish not only the
number of researchers participating but also tieahcesearch time equivalents they spend on the
research evaluated. To compensate for this, monetaut is often used as a loose proxy for the
size of research projects; thus depending on tékelsfi general publication behaviour, larger
monetary inputs should, other things being equed Ito larger outputs. So in order to provide
some context for the present performance analysdbe Appendix we have provided some basic
statistics concerning grant size and the distrdvudf grants by research councils; below we will

discuss performance in relation to grant typesgradt sizes.

Coverage of CI-WoS publications in the DFF publication sets
It is important to examine the journal publicaticoverage in the CI-WoS citation database for the
units of analysis going into the analyses. Obuiguverage can be examined in various ways; for
example, the publication profiles presented in phevious section gives one indication of what
coverage we can expect in a journal citation datawa To determine the CI-WoS coverage, we use
an indirect approach where we estimate the impoetari journal publications indexed in the ClI-
WoS citation database for the units of analysise @ this by determining, from the DFF and
council sets of publications, the extent to whiekearchers cite other CI-WoS journal publications
in their articles linked to the DFF grants. Henibe internal CI-WoS coverage of a unit is defined
as the proportion of the references in its oeukie¢ points to publications (also) covered by ClI-
WoS. While not perfect, this approach to estintatioverage provides a good indication of a unit’s
reliance on CI-WoS journal publications versus @ifA/0S publications such as books, book
chapters and conference papers. The lower thenalt€l-WoS coverage of a unit’s output, the
more careful one should be in the interpretatiomdicators, or if the coverage is too low, thetuni
should simply be excluded. As a rule of thumb, C3\Mdonsiders coverage below 50 percent as
poor CI-WoS coverage, meaning that impact analymes based on a minority of a unit’s
publications, making them unreliable.

It is important to notice that we can estimate cage at different levels, grants, subject
fields, research councils and the DFF. Obvioualparticular grant can have low coverage for
various reasons, but when aggregated to the colawel, where different publication behaviours
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are subsumed, the coverage can go up. And inabke of the DFF we can expect a relatively
higher coverage rate due to the aggregation letahally, as mentioned in Chapter 3, the actual
output of a unit is important when calculating rators; hence we also examine the actual output
for the individual grants before pooling them atji@gated levels of analysis.

Table 4.7 below shows the coverage of the two rteadels of analysis, the overall DFF set
of publications and the individual research cowncilAs expected, the coverage for DFF is
“excellent” according to Moed’s (2005) categoripati including the relatively few publications
(some 6 percent of the total) from FKK and FSE,wndo have poorer coverage, changes little.

However, coverage varies considerably more atthedal level.

Table 4.7. Internal coverage for the matched DFF4blications from 2005-2012, postdoc publications gtuded.

No. of publications Internal coverage

DFF all councils 6963 87%
DFF all councils except FKK 6871 88%
DFF all councils except FKK and FSE 6559 89%
FKK 100 43%
FNU 3454 85%
FSE 312 55%
FSS 2139 95%
FTP 1106 89%

FSS, FTP and FNU all have “excellent” coverage.ti¢éothat FNU has the “lowest” coverage of
the three; we speculate that the inclusion of cdepscience projects under FNU may be due to
this? FSE has “moderate” coverage, 55 percenhefréferences given in the 305 articles are to
other CI-WoS indexed journal articles. Finallydarot surprisingly, FKK have poor coverage with
43 percent. In fact, it is surprising that thegeertage is “so high”; usually the humanities as a
collective domain show an even poorer coverageis fidlatively larger than expected coverage,
should not immediately be interpreted as an indioabf a more international oriented journal
publication behaviour for the humanities in the D§dt. Rather it is probably more a function of
the research areas that constitute the FKK inath@ysis. We examine this below.
In Figure 4.3 below, publications have been codét the subject classification originally

assigned to their parent grants (like Figures 4d 42 above). Subsequently, we have estimated
the CI-WoS coverage for the different subject ageak plotted this as a function of output. Finally

different markers indicate the research councilghiech the different subject areas are subsumed.
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Figure 4.3. CI-WoS coverage for subject fields sitnmed under the five research council as a functioof journal
publication output (log-scale).
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The aim with this figure is not only to examine tariation of coverage within FKK and
FSE, but also to examine the respective size ofstligiect fields constituting the individual
councils, where size is matched CI-WoS journal jalibns. The latter is important as the
robustness of indicators is dependent on the dizbenanalyzed unit; often a size »f50 full
publication counts is given as a threshold for waling robust indicators, yet this is merely aerul
of thumb. As can be seen from Table 4.7, whengusive five research councils as units of
analysis, publication counts is well above 50 pert.u However, when disaggregating the
individual council sets into subject areas basethenuneven) classification codes for grants, then
we can see that all subject areas covered by FR@l@ove 50, most of FSS are also above, some of
FTP and a few of FSE are above, but no subjecsateme from FKK are above 50 publications
per unit. While this to some extent is an effecthe classification codes and their varying degree
of broadness, it is interesting to notice that ghsjogy” in fact has “good” coverage, close to
“excellent” and that “philosophy” has “moderate’venage.

These fields are known to have some preferenceudbfication in international journals,

indeed “psychology” is often characterized usingPRC.Snow’s notion of “Two Cultures”, where
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one of these is behavioural or social scientifid anented towards journal publication. Together,
the subject areas “psychology” and “philosophy” énad6 publications which corresponds 46
percent of the output for FKK. In that sense ityni@e somewhat interesting to examine the
performance of FKK, given the visibility of thesea areas, but on the other hand, the dispersion
among the other fields subsumed under FKK with tmverage and few publications, raises the
guestion to what extent indicators for FKK are dalBelow we examine and discuss some of these
indicators.

While units of analyses are the sets of publicatifmmn DFF and the five research councils,

it is also important to examine the underlying cqage pattern for the individual grants.

Figure 4.4. Matched grant output (publications) canpared to the overall internal coverage of the grats.
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Figure 4.4 above shows this distribution. Againerage is plotted as a function of output and the

individual research councils are marked differently is evident that the majority of grants have

coverage above 0.5 and it is also evident fromriéigu4 that numerous grants are only represented

by one journal publication. The majority of gramigh only one publication seem to come from

FKK and FSE, but the other councils also have graith this minimum size. Finally, few grants

have more than 50 publications, indeed the mearbeumwi publications is 7.3 (sd: 10.7) and the
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median is 4. Hence, we not only have the usuallghmskewed scientometric distributions we also
generally have low publication counts for most ¢gganTo substantiate the variation in the grants’
publication output, Figure 4.5 shows a box plot kghine distributions of grant output are shown
for each of the five research councils. Noticehlation output is merely what is matched and

cannot be taken as measure of the publicationigctor the individual grants.

Figure 4.5. Distribution of total number of matcheal publications for the individual grants distributed among the
five research councils.
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The skewness is apparent for all distributionsgalincils have grants represented with one
publication and the maximum number is 17 for FKK9 Xor FNU, 74 for FSE, 50 for FSS and 76
for FTP. Means and medians are 2.9 (1) for FKK5X®6) for FNU, 4.8 (2) for FSE, 5.7 (4) for
FSS and 8.9 (4) for FTP.

Overall, this makes it clear that impact analysesild be defective if they were carried out
on the grant level and we refrain from doing timdhe present report. Consequently, the DFF set
of publications have “excellent” coverage and edtig publications linked to FSE and FKK will
not change much due to the small numbers involvgs.expected, FNU, FSS and FTP also have

“excellent” coverage and these councils are swetdbt impact analyses. FSE have moderate
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coverage and can be included, though we should iexattme robustness of the calculated indicators
and be careful when interpreting the results. @Caye for FKK is poor and as such the council
should be excluded. However, when disaggregatiegcbuncil’s grants into subject categories,
publication patterns emerge that gives some inttinago examine performance for the FKK set of
publications, albeit with extreme caution; we wdtl that for some impact analyses presented in the
following subsections. First we present perforngaimclicators for the DFF set of publications and

subsequently we present indicators for the cowsat of publications.

Overall impact results for the DFF-publication set

In this subsection we present performance indisator the overall set of DFF CI-WoS journal
publications. We present indicators with and withihe small subset of publications from postdoc
grants funded in 2006 and we also present indidtorshis restricted postdoc set of publications.
We also present indicators with and without FKK &8E publications. The basic citation window
is three years except for articles published in12@dd 2012. We experiment with two publication
windows, one for the whole period 2005 to 2012 amdore restricted one from 2005 to 2010. We
do that to examine the effects of the shorteriomatvindows in the former set for articles publidhe
in 2011 and 2012. We do not provide time seridsa daie to the relatively short period under
investigation and keeping publications in largenckks ensures greater robustness of indicators.
The individual indicators are presented and dissdigs Chapter 3, but it is important to emphasise
that relying on one indicator is highly problemati¢®erformance should always be established
based on a number of indicators in order to contdide results. Nevertheless, the proportion of
highly cited articles is by many considered to he tnost important bibliometric performance
indicator at the moment for two reasons: a staibtieason, since percentile indicators are more
robust than average-based indicators, and a caraeagtason, focusing on the ability of a unit to
produce the most highly cited articles in the mskbwed citation distributions is more telling in
relation to performance than “mere” average citatiates which are vulnerable to outliers; often
the PPtop10% indicator is linked to a unit's apilid produce “excellent research”. Subsequently,
after presenting the overall indicators for the D¥eff of publications, we examine them in relation
to two benchmark units. Remember that the refereratue for MNCS indicator is one, i.e., the
average citation activity in the database and X0gm for PPtop10%, i.e., the expected proportion

of a unit’s articles at or above the"™®percentile of the database’s normalized citatiistribution.

74



CFA 07-08-2014

The subsection ends with a table where we preselitators calculated for the various different
grant types included in this report.

Table 4.8 presents indicators for the DFF set dipations excluding publications from the
2006 postdoc grants; Table 4.9 presents the iraiE#ébr the restricted postdoc set of publications;
and finally Table 4.10 presents the indicatorstfe whole DFF set of publications including the
postdoc publications. We will discuss Table 4.8 a0 more closely and then only address the
potential differences appearing in Table 4.10 whies postdoc publications are included. As
noticed above, we present indicators for two pualilon window blocks and for three different
(sub)sets of the DFF set of publications: A sulsetaining only FNU, FSS and FTP publications;
a subset including these councils plus FSE pulbdieat and finally the whole set of DFF
publication including all councils.

From Table 4.8 we can see that the difference letlee two publication window blocks is

roughly some 1500 publications.

Table 4.8. Bibliometric indicators for the DFF setof publications: All grants except postdoc-grants from 2006.

Council pubs FNU, FSS and FNU, FSS and FNU, FSS, FNU, FSS, All All
included FTP FTP FTP and FSE FTP and FSE | councils councils
Pub-window: 2005-2012 2005-2010 | 2005-2012 2005-2010 2005-2012 2005-2010
p 6291 4706 6596 4917 6679 4961
Coverage 89% 89% 87% 88% 87% 87%
TCS 53818 43362 54647 43909 54827 44005
MCS 8.55 9.21 8.28 8.93 8.21 8.87
TNCS 11202.9 8559.8 11709.3 8874.1 11812.2 8932.1
MNCS 1.78 1.82 1.78 1.80 1.77 1.80
Ptop10% 1193.2 905.2 1247.2 939.6 1258.0 946.1
PPtop10% 19.0% 19.2% 18.9% 19.1% 18.8% 19.1%
NPPtop10% 1.90 1.92 1.89 1.91 1.88 1.91
Pnc 13.8% 13.0% 14.5% 13.7% 14.8% 13.9%
Scit 27.7% 26.4% 27.5% 26.3% 27.5% 26.2%
MNJS 1.48 1.51 1.48 1.50 1.47 1.50

Overall coverage is excellent; it drops one to peocentage points when FSE and FKK are

included, but remains overall “excellent”. Thefsmfation rate (Scit) is somewhere between 26 to
28 percent which is expected. Overall self-citatiates for units of this size is somewhere between
25 to 28 percent. More remarkable is the proportod non-cited publications (Pnc). The

proportion is somewhat lower, perhaps two to tireeentage points, than expected for units of the

same size, as well as publication and citation awvgl Self-citation rates are slightly higher ie th
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2005-2012 set of publications. This is no doul# thuthe fact that there is an overrepresentation o
self-citations to articles in the period immedigtafter the publication. This number stabilize®af
a few years.

Likewise, the proportion of non-cited publicatioissalso generally highest for the 2005-
2012 sets of publications. This is an effect & #morter citation windows for the 2011 and 2012
articles, which essentially gives them a shorteposyre time to receive citations. As a
consequence, relative indicators calculated for2@5-2010 sets of publications will, everything
else equal, be somewhat larger than the 2005-261 o publications. The MNJS indicator
measures the average citation impact of the josrimaivhich a set of publications has appeared,
where the citation impact has been normalized Her ftelds to which the journals belong. An
MNJS above one means that on average the jouraaésiieen cited more frequently than would be
expected based on their fields. The stable MNd&ators around 1.47 to 1.51 can be considered
high; in other words, the sets of DFF publicatiaare on average published in journals with
relatively high impact in their respective fieldsFinally, the main indicators for the overall
performance of the articles in a set are PPtopl@élo MNCS; i.e., the proportion of relatively
highly cited publications in the sets where theestpd proportion is 10 percent; and the mean
normalized citation scores for the sets. Undouptede DFF sets of publications perform at a very
high level both when it comes to the proportionhafhly cited publications (PPtop10%) and the
mean normalized citation scores. The performasageughly 90 percent higher than expected for
PPtop10% and 80 percent for MNCS. Compared tor athiéés of this size and composition, the
performance is considerably above the internatieedl. The indicators are very stable across the
different sets and publication window blocks. Aated above, the indicators for the 2005-2010
sets are slightly higher, which is an effect of gggial sized citation windows.

Table 4.9 presents the same set of indicators leadclifor the restricted set of publications
linked to the 2006 postdoc gratfts We should emphasize that going from 5-6000 palibns to
280 means that the indicators for the latter sgtuiications are clearly less robust. Nevertlsgles
coverage is slightly higher for the postdoc set parad to the DFF set above. Self-citation rates
are considerably lower and so is the proportionarsf-cited publications. It is difficult to assekse
factors influencing these rates, but albeit to s@xent they are less robust, the set of postdoc
grants funded in 2006 performs remarkably well, ooy above the overall set of DFF-
publications, but well above. The articles are lighled on average in journals with very high

1 Notice, as indicated in the introduction, it ig tMinistry’s wish to specifically examine the sépablications;
postdoc grants from 2005, 2007 and 2008 are nbtded in this report.
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impact, and the actual impact of the articles isvben 160 to 180 percent above the expected
reference value for PPtop10% and 127 to 145 peatsmte the expected average database citation
rate for MNCS. Noticeably, as with the DFF setraised in Table 4.8 above, the postdoc set of
publications also succeeds in producing a conduieraumber of the highest cited publications in

the database given the time period and citatiordous.

Table 4.9. Bibliometric indicators for the DFF setof publications: Postdoc-grants from 2006.

Council pubs FNU, FSS and FNU, FSS and FNU, FSS, FNU, FSS, All All
included FTP FTP FTP and FSE FTP and FSE | councils councils
Pub-window: 2005-2012 2005-2010 2005-2012 2005-2010 | 2005-2012 2005-201(
P 268 226 275 232 284 239
Coverage 93% 93% 92% 92% 91% 90%
TCS 3923 3639 3955 3670 3982 3682
MCS 14.64 16.10 14.38 15.82 14.02 15.41
TNCS 622.5 553.3 639.1 569.1 643.4 571.2
MNCS 2.32 2.45 2.32 2.45 2.27 2.39
Ptop10% 72.3 63.5 74.4 65.6 74.4 65.6
PPtop10% 27.0% 28.1% 27.1% 28.3% 26.2% 27.5%
NPPtop10% 2.70 2.81 2.71 2.71 2.62 2.75
Pnc 8.2% 6.2% 8.0% 6.0% 8.8% 7.1%
Scit 18.5% 18.2% 18.4% 18.1% 18.4% 18.1%
MNJS 1.87 1.92 1.87 1.93 1.85 1.90

So far the performance of the two sets of DFF gahibns show very high performance and
a strong ability to produce “excellent” researchictes, in so far as the 10 percent most cited
articles in the database can be considered as fDbfiously when combining the two publication
sets, given that the postdoc set is much smallsgmething, we would expect some small positive
changes in the relative indicators in the over&Fet of publications. Indeed this is also whkat i
discernible from Table 4.10 below. The postdowm$giublications constitute some 4 percent of the
total DFF output, yet the slight increase in pudtiiens when merging the two sets leads to a
general increase in the main performance indicatbseme 0.2 or 0.3 percentage points.

Whether we exclude FKK and FSE or not is not andsas the indicators are so stable,
therefore we only focus on the combined set oD&F publications in the benchmark comparisons

below. We do however also briefly examine the gostset.
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Table 4.10. Bibliometric indicators for the DFF seof publications: All grants combined.

Council pubs FNU, FSS and FNU, FSS and FNU, FSS, FNU, FSS, All All
included FTP FTP FTP and FSE FTP and FSE | councils councils
Pub-window: 2005-2012 2005-2010 | 2005-2012 2005-2010 | 2005-2012 2005-201(
= 6559 4932 6871 5149 6963 5200
Coverage 89% 89% 88% 88% 87% 87%
TCS 57741 47001 58602 47579 58809 47687
MCS 8.80 9.53 8.53 9.24 8.45 9.17
TNCS 11825.3 9113.1 12348.4 9443.3 12455.7 9503.3
MNCS 1.80 1.85 1.80 1.83 1.79 1.83
Ptop10% 1265.5 968.7 1321.7 1005.3 13325 1011.7
PPtop10% 19.3% 19.6% 19.2% 19.5% 19.1% 19.5%
NPPtop10% 1.93 1.96 1.92 1.95 1.91 1.95
Pnc 13.6% 12.7% 14.3% 13.4% 14.6% 13.6%
Scit 27.1% 25.8% 27.0% 25.7% 27.0% 25.7%
MNJS 1.50 1.53 1.49 1.52 1.49 1.52

In scientometric studies we usually compare likéhvike such as research institution with
other research institutions or countries with cdest If possible, units of correspondingly simila
size should be compared as it is generally sovitatlarger units, be it institutions, indicatorlvas
will tend to move closer towards the reference @ala sort of “regression towards the mean”
(noticeable exceptions are very high performingéasized units such as Harvard University in the
USA). As stated in the introduction and emphasiabdve, it is difficult to find or construct
benchmark units suitable for comparison with a whianalysis like the DFF which is a funding
institution. In the present report we credit paations which are supposedly the direct, indirect o
partial result of a grant to the funder of the gnammely DFF. Obviously, publications as discrete
units primarily “belong” to authors and institut@rfunders, and there are often several of theen, ar
given an acknowledgement, but otherwise not crdditéevertheless, we use the funding institution
as our unit of analysis and link publications to An ideal benchmark unit would obviously be a
very similar funding institution but such do probabot exist.

In a recent report we evaluated the bibliometridggenance for another Danish funding
institution the Danish National Research Founda{ibhNRF). In that analysis we had similar
problems identifying suitable benchmark units. tAat time we did not have the resources to
construct more suitable benchmark units so we emgledomparing the DNRF performance with

high performing international research institutiaass well as the performance of Denmark. The
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former is questionable as the units of analysiscéarly different in aim, purpose and size. The
latter is also not without problems especially witetcomes to difference in size and coverage, but
at least the DNRF set of publications could be seen subset of the national output. As we now
have a set of articles which are credited to amobenish funding institution, it seems more
appropriate to compare the DFF set of publicatisits this DNRF set of publications. But such a
comparison is also not ideal because, while boits @ne funding institutions, and of approximately
similar size when it comes to publications from 200 2010, the two have quite different
objectives, modes and funding instruments. Brjefig DNRF is set up to fund Danish Centres of
Excellence (CoE). Approximately 100 CoEs have Heeded since 1993, the selection process is
hard, rejection rates high, but the eventual fugdihthe CoEs is very large and long-termed - up to
10 years - compared to other funding instrumefitse DFF on the other hand has several different
funding instruments (as documented above). Condpréhe DNRF, a much higher number of
projects are funded by DFF with lower amounts gipictlly for shorter periods and in principle
funded projects are of a different nature thaneraesignated for a CoE. In fact, as we will ex@lor
in Chapter 9, several DFF grants form parts of Co&s in that respect, even though we have two
sets of publications we can link to two Danish fimgdinstitutions, the comparison has intrinsic
weaknesses. Up front, we can expect the DNRFfgatldications to perform above the DFF set,
simply because in principle the conditions giverCimEs, and the cumulative effects this creates,
generally favours conditions that may yield higinfpenance. With these caveats in mind, we still
think it can be informative to compare the two eliént funding institutions remembering that they
play different roles in the Danish research fundigeglogy. Similar to the previous examination of
the DNRF, we examine what happens to the main pedoce indicators when we exclude the DFF
set, the DNRF set or both sets from the overalb§®&®anish publications from the period 2005 to
2010. We also compare performance of the two fundets. We expect the DNRF set to perform
above the DFF set and that both sets perform alfv@veational set, the question is to what extent?

Finally, in the next chapter we compare the pertoroe between Pls and rejected
applicants. Given the data available, as welhaspremises and resources for the present analysis,
this is as close as we can get to measuring patgrgiformance benefits from being funded. As
such, the analysis presented in the next chapiealsa be seen as a comparison of DFF with some
benchmark unit, in this case rejected applicargs, iesearchers not funded by DFF from 2003 to
2008.
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Table 4.11 presents the indicator comparisons letwthe DFF and DNRF sets of
publications the Danish sets of publications f& shme period, as well as comparisons between the
DFF and DNRF sets of publications. The publicatwimdow is 2005 to 2010. We use this
window for two reasons: 1) the specially constrdcet of publications linked to the DNRF only
includes publications to 2010, and 2) restricting2D10 means that we can have full three year

citation windows for all publications.

Table 4.11. Indicator comparison of the DFF set gfublications to benchmark units: Denmark with andwithout
the DFF set of publications and the specially constcted DNRF set of publications.

Publication sets P MNCS PPtop10% Pnc MNJS
Denmark (2005-2010) 63687 1.45 15.4% 20.4% 1.23
Denmarkexcluding the DFF set of
o 58726 1.42 15.1% 20.9% 1.21
publications (2005-2010) ° °
Denmarkexcluding 4961 randomly 63687 1.45 15.4%
chosen articles in 1000 resamples* (1.439-1.452) (0.153-0.154
Denmarkexcluding the DNRF set of
o 58543 1.41 14.8% 21.2% 1.20
publications (2005-2010) ° °
Denmarkexcluding theDFF andDNRF
. 54403 1.39 14.6% 21.7% 1.18
set of publications (2005-2010) ° °
DFF set of publications (2005-2010) 4961 1.80 19.1% 13.9% 1.50
DNRF set of publications (2005-2010) 5144 1.88 24..6 11.3% 1.58
DNRF set of publicationexcluding the
o 4385 1.79 20.2% 12.1% 1.54
DFF set of publications (2005-2010) 0 °
DFF set of publicationsxcluding the
. 4140 1.68 17.5% 14.6% 1.44
DNRF set of publications (2005-2010) 0 °
Th bined set of DFF and DNRF
© combined se1 of Ui an 759 2.41 29.4% 6.9% 1.81

publications (2005-2010)

*Simple upper and lower bound percentile intenmlbrackets.

The set “Denmark (2005-2010)” is marked in greythas is the main reference set for the
first comparisons. Overall, the performance of Blarpublications is considered to be very high
compared to other countries. For more than a de@mhmark has been among the five highest
performing countries in the world measured by PP®f and MNC$'. Clearly, from Table 4.11
we can see a drop in indicator values for Denmahlerwwe exclude the DFF, DNRF and the
combined DFF and DNRF sets of publications fromdherall Danish set. The DFF set forms 7.8

percent of the Danish set, however it contributék @.7 percent of the total normalized citations

1 http://www.nordforsk.org/en/publications/bibliomietresearch-performance-indicators-for-the-nordicitries
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(TNCS) (a ratio of 1.25) and likewise 9.7 percehthe highly cited articles (Ptop10%) (a ratio of
1.24). Hence, as a unit the DFF set of publicatimovide a positive surplus in citations and hyghl
cited articles compared to the size of their infauticles); e.g., the publication/citation ratiotieat

for every DFF publication there is a net gain &5lnormalized citations. If we look at the relativ
performance indicators there are drops of 0.3 meage points in the MNCS and PPtop10%. The
MNJS drops 0.2 percentage points and the Pnc goestin 0.5 percentage points. Is this a marked
drop in performance? For what it is worth, sevestaltistical tests for the difference between
including and excluding the set of DFF publicaticer® statistical significant but judging the
standardized effect sizes according to Cohen’s§188en (ab)used thresholds suggest marginal
effects. However, we do not find statistical sfgpaince tests meaningful or useful in such
situations where sample sizes most likely guarastaéistical significant findings, and more
problematic, where the sample at hand is not aghitity sample as in this case (see Schneider,
2013; 2014). It is difficult to see what randonmgding error we are addressing. Statistical
significance does not address the importance dfrfgs and effect sizes must be judged in context
as small effects can also be important. We cla@an the present findings are important. Removing
the set of DFF publications generally reduces thgonal Danish performance because generally
DFF publications are cited more and there are nufréhem among the highest cited in the
database. To validate this we have randomly eedwdset of articles from the total set of Danish
publications from 2005-2010 corresponding in s@z¢he DFF set and done this for 1000 iterations
and calculated PPtop10% and MNCS indicators. Asvehin Table 4.11, the results are clear and
very stable; we see the same overall indicatoferd@enmark meaning that removing a random set
of articles of similar size to the DFF set does m@tke a difference for overall Danish impact
whereas removing the DFF set does.

Turning to the DNRF set, it forms 8.1 percent af anish set but contributes with 10.5
percent of the normalized citations (TNCS) (a ratial.30) and 11.3 percent of the highly cited
articles (Ptop10%) (a ratio of 1.40). As expectbe, effect of excluding the DNRF set from the
overall Danish set is slightly larger comparedhe éffects of excluding the DFF set. The MNCS
drops 0.4 points, the MNJS drops 0.3 points, the §mes up 0.8 percentage points, but most
interestingly, the PPtop10% drops 0.6 points whsctwice as much as the DFF effect for highly
cited articles. Consequently, DNRF publicationsrae slightly more normalized citations and
more of them end up as highly cited compared totRE set. Bypassing the effects of removing

both sets for the time being, the differences iriqgqpgenance between DFF and DNRF are expressed
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in the middle of the table. What is important tophasise here is not that the DNRF set performs
above the DFF set, this was expected; instead istthe important point is that fact that the DFF
set performs at a very high level too. Hence, Damknperforms at high level compared to other
countries; 14.6 percent of the Danish publicatiane funded by DFF and/or DNRF. These
publications accrue 18.1 percent of the total ndized citations (TNCS) (a ratio of 1.24) and even
more of the highly cited articles (Ptop10%) (acéti28). What seems to be the major differences
between the DFF and DNRF sets? From the lastopdrable 4.14 we can see that it seems to be
the publication profile, where a larger number oblications in the DNRF set are published in the
highest impact journals in the respective fieldg] the “ability” to produce even more highly cited
articles. The larger MNCS indicator should be sasnan effect of having more highly cited
articles. The latter results are somewhat expegitezh the presumable advantages under which the
DNRF publications in principle have come about.aliag the performance of DNRF aside, the
DFF set can be considered as high performing ak wWehally, and very interesting, 759 of the
publications credited to the DFF set is also ceztito the DNRF, we thus have an overlap between
the two sets of 15 percent.

As we have discussed above, we generally think pleafiormance comparisons between
funding units is somewhat arbitrary and questioadi®tween funding institutions and research
institutions. Basically we have different unitsthvidifferent purposes and often widely different
sizes measured in publications. Neverthelesshenprevious evaluation of the Danish National
Research Foundation a number of high performingri@tional research institutions were included
as benchmark units, e.g., American universities sascHarvard, Stanford, Yale, UC San Francisco,
MIT and European universities such as Cambridgayeadsity College and Imperial College in
London, Leeds and Ecole Polytechnique Fédérale &esanne. As we discussed in the previous
report, such comparisons are certainly not withtauproblems, but in the absence of something
better and in order to contextualize the overahhimpact findings for the DFF a brief comparison
to these benchmark units can be informative evemgh these units were chosen for another
evaluation. Figure 4.6 below contextualizes theégomance of the overall set of DFF publications
from 2005 to 2010 by plotting it together with tBNRF set and the five American and five

European research institutions chosen for the DNRHuation.
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Figure 4.6. Contextualizing the performance of the@verall set of DFF publications by comparison to ferican
and European research institutions used in the DNREvaluation.
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The DFF set of publications is clearly the smallasit if Figure 4.6. However, it is also
clear that when it comes to the proportion of hygtiked articles (PPtop10%) and mean citation
scores (MNCS), then the performance of the DFFisetomparable to some of the highest
performing European universities and a couple ef American ones. As outlined above, the
largest gap between DFF and DNRF is when it coméle proportion of highly cited articles, but
both are high performing units. Essentially, we e@mparing apples and oranges in Figure 4.6, but
to a certain extent it testifies to the high impagtl of the DFF set of publications.

Finally, it is not appropriate to compare the rietdd set of publications linked to the
postdoc grants to the total set of DNRF publicatjdhe differences are simply too large. However,
it is somewhat possible to compare the performaotehe postdoc set to the individual
performance of the CoEs included in the DNRF arnglys$igure 6.6 on page 60 in the report
shows the individual performances (MNCS and PPt®{18s a function of publication output for
the CoEs included in the analysis. The postdocaastitutes 239 publications for 2005-2010 with
performances of 2.39 for MNCS and 28 percent faopF0%. Comparing this to Figure 6.6 in the
DNREF report clearly indicates that the postdochset comparable performance to the CoEs in the
top quartiles. Likewise, 15 percent of the pulilmas linked to the postdoc set are also linked to
the DNRF set. Removing these reduces the posttdo 203 publications, the MNCS to 1.95 and
PPtop10% to 23 percent; still very high performanalso in comparison to the individual CoEs in

Figure 6.6.

12 http://dg.dk/filer/Publikationer/Evaluering2013/Agmdiks%205_bibliometrisk_report_03122013.pdf
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We can conclude that the DFF sets of publicatioaserplly show high bibliometric
performance levels, far above the internationadrexfce values of one for MNCS and 10 percent
for PPtop10% meaning that publications linked ©OFRF grant on average have much high citation
rates than expected, and a considerably larger aeuoflarticles than expected end up being highly
cited after three years. We end this sectionXamening the bibliometric performance according
to the different grant types that eventually forhe toverall DFF set. Similar to the principle
differences between DFF and DNRF as funding irnstihg, so are there within differences between
the DFF grant types which eventually could leagdtential performance advantages for some and
in that respect the size of grants may be a présych cumulative advantages?

Table 4.12 below outlines the same basic set aotators as the previous tables but here
we disaggregate the indicators to the level of gtapes (see Table 11.1 and Figure 11.1 in the
Appendix for further information on grant typesréd is noticeable that the grant size distribiogio
are skewed). Some interesting but perhaps evjutgrns emerge. On average “research centres”
receive the largest funding. Indeed to some detjree can be compared to CoEs, with a longer
duration and more researchers involved. In thayais “research centres” perform at a very high
level only surpassed by the performance of the ‘Ridener grants®. Interestingly, the proportion
of non-cited (Pnc) articles is 29.8 percent whistthe largest proportion among the grants. The
reason for this is that one of the eight “researehtres” are funded by FKK and have a very low
output with extremely low citation rates. Removthgs particular grant lowers Pnc to 21 percent.

Another clear pattern is the “postdoc grants”, varage they receive the lowest amounts
indicating the scale of the projects, few involvadd short duration and this is visible in the
relatively low average output per grant. But agdime performance of the articles is very high
indeed (notice, among the other grant types thexg lme embedded postdoc positions). Clearly the
most frequent grant type is “research projects’extNafter the postdoc grant types, “research
projects” on average receive the lowest amountiiodihg (i.e., the median is in fact slightly below
the postdoc grants at 1.2 million Danish krondnterestingly, while still performing in the higher
end, together with the “Skou-grants”, “researchjgnts” have the “lowest” impact of the grant
types considered. Also, interesting, the journdlljigation behaviour as expressed by the MNJS is

clearly below the other grant types.

3 We have included the three “Ole Rgmer” grants itiespat there only is three of them because tleagtan
extraordinary high impact which is also robust.
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Table 4.12. Bibliometric indicators calculated forgrant types; all matched WoS publications are inelded for all
five councils, and publication window is 2005 to 2.

rlégc;%ih Ole Ramer- Postdoc- Research Res_earch Skou- Steno-

projects grants grants centres projects grants grants
No. of grants 175 3 83 8 700 26 47
Mean grant
size 2,851 mill 5,853 mill 1,426 mill 6,767 mill 1,665in 2,421 mill 2,522 mill
(rounded)
P 1725 33 300 234 4763 262 315
P/no. grants 9.8 11 3.6 29.2 6.8 10.1 6.7
Coverage 87% 89% 91% 79% 87% 89% 90%
TCS 17700 2475 4144 2075 34995 2098 2498
MCS 10.3 75.0 13.8 8.9 7.3 8.0 7.9
TNCS 3411.2 396.0 667.7 591.3 7752.6 418.1 563.4
MNCS 1.98 12.00 2.23 2.53 1.63 1.60 1.79
Ptop10% 378.0 20.5 76.4 67.5 817.8 52.0 70.5
PPtop10% 21.9% 62.2% 25.5% 28.8% 17.2% 19.8% 22.9%
NPPtop10% 2.19 6.22 2.55 2.88 1.72 1.98 2.24
Pnc 10.8% 6.1% 9.0% 21.4% 15.8% 13.0% 11.4%
Scit 25.6% 11.0% 18.7% 29.8% 28.8% 27.1% 29.0%
MNJS 1.54 5.08 1.82 2.16 1.42 1.55 1.48

Finally, the three “Ole Rgmer grants” given to “elent younger researchers” receive on
average the second largest funding amount, but pleeiormance level is no less than outstanding.
In fact, 75 percent of the publications come frone grant and this grant’s performance alone is
even higher than the MNCS and PPtop10% scoresatadidn Table 4.16, i.e., 12 and 62.2 percent
respectively. The performance is comparable to pre$orming CoEs in the DNRF report. In fact,
below in the subsection on identification of poiahtreakthrough’ research papers we examine
this one particular grant further as it turns dwdttno less than three of its 25 included artickes
be considered as potential ‘breakthrough’ artidiesy remarkable as very few articles candidate as
such ‘breakthroughs’. We do acknowledge that gamewhat inappropriate to discuss the results
of three grants given to individuals and then cdeisng them to be representative for a specific but
rare grant type. Nevertheless, we think the onthtey performance should be noticeable and
discussed. This analysis demonstrates that in soote way grant sizes are a proxy of research
capacity and output, but performance is in gengtalyh over the whole spectre, though the most
lavishly funded seem to perform at a slightly higleeel (perhaps the reason why they were funded
in the first place?). Funding and other potenlbiahefits for the latter groups are undoubtedly

enhanced by the well-known phenomenon of prefeakattachment, also popularly known as the
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‘Matthew effect’, i.e., successful funding ofteradks to another essentially resulting in cumulative
effects. In Chapter 6, the surveys and interviemdicate that grantees in general are very

successful in getting other grants and funding, #&nse “money breeds money”.

Overall impact results for publication sets at the disaggregated level of councils

In this subsection we examine the performance atdrs at the disaggregate level of research
councils. We do not report individual indicato the postdoc set of publications distributed

among research councils as publication numbersnbecmo small and indicators essentially

unreliable. Instead we present two tables withciars, Table 4.13 where all publications except
the postdoc publications are included and Tabléd wiere all publications are included.

In this disaggregate performance analysis we dausetthe DNRF set of publications as a
benchmark unit. We only use a specifically corgtgd Danish set of publications with and without
the specific council sets of publications. Thec#pmally constructed Danish publication sets are
subsets of publications coming from the same CIl-V¢o8ject categories where the different
research councils have published from 2005 to 202this way we can construct a benchmark
unit that is comparable to the overall publicatamtivity for the specific councils in a given time
period.

Table 4.13. Bibliometric indicators for publication sets at the council level from 2005-2012: All grds
except postdoc-grants from 2006.

FKK FNU FSE FSS FTP
P 91 3413 305 1971 1047
Coverage 42% 85% 55% 95% 89%
TCS 233 26632 829 21754 7675
MCS 2.56 7.80 2.72 11.04 7.33
TNCS 132.9 6098.3 506.4 3639.6 1821.3
MNCS 1.46 1.79 1.66 1.85 1.74
Ptop10% 12.8 648.1 54.0 374.0 201.1
PPtop10% 14.1% 19.0% 17.7% 19.0% 19.2%
NPPtop10% 1.41 1.90 1.77 1.90 1.92
Pnc 36.3% 16.8% 28.5% 7.3% 16.3%
Scit 22.8% 32.2% 17.2% 20.5% 26.4%
MNJS 1.09 1.48 1.42 151 1.49

Table 4.13 provides the indicators for the cousets without the postdoc publications. It is
apparent that the size of the councils measurediinber of publications varies substantially and as

already indicated above, coverage is “poor” for F&kd “moderate” for FSE. We should therefore
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be careful when we interpret indicators especityFKK. Here international journal publication
is clearly not a primary publication activity arfetrelatively low publication numbers and skewed
distribution results in indicators which are nobust (see Figure 4.6 below for an example of
robustness).

While not particularly useful for performance compans, as discussed in Chapter 3, the
mean citation score (MCS) is useful as an indicatb a field’s citation density. It is clear that
fields subsumed under FKK and FSE have relativaly d¢itation densities compared to FNU, FSS
and FTP (i.e., this roughly means that one citaithosay sociology corresponds to four citations in
a clinical field). When we combine field informati on the MCS with information on the
proportion of articles not cited after three ye@sc) then we get further knowledge on publication
behaviour. While in general citation density isvér in the humanities and social sciences and
more articles receive few or no citations, havindgprager citation window would undoubtedly
reduce the Pnc for FKK and FSE simply becauseaydétween publishing and receiving citations
is longer in these fields due to lower publicatamtivity.

All councils (also FKK despite the lack of robusgae perform well above the database

reference values and performance can be consitiggiedor all councils.

Table 4.14. Bibliometric indicators for publication sets at the council level from 2005 to 2012: Adrants
including postdoc-grants from 2006.

FKK FNU FSE FSS FTP
P 100 3454 312 2139 1106
Coverage 43% 85% 55% 95% 89%
TCS 260 27015 861 24967 8002
MCS 2.60 7.82 2.76 11.67 7.24
TNCS 137.2 6175.1 523.0 4093.0 1913.6
MNCS 1.37 1.79 1.68 1.91 1.73
Ptop10% 12.8 657.3 56.1 427.4 210.8
PPtop10% 12.8% 19.0% 18.0% 20.0% 19.1%
NPPtop10% 1.28 1.90 1.80 2.00 1.91
Pnc 36.0% 16.8% 27.9% 7.1% 16.3%
Scit 22.2% 32.1% 17.0% 20.0% 26.5%
MNJS 1.08 1.47 1.44 1.56 1.50

The influence of the publications linked to the @Qfostdoc grants can be deduced by
comparing Table 4.13 to 4.14 below. Overall, thstdoc set distributed among councils does not

change the indicators in any significant way, ppshaith the exception of MNCS for FKK which
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goes from 1.85 to 1.91 when the postdocs are iedud-SS is also the council with most postdoc
publications in the present analysis.

Before we compare the performance of the individaalncils to the specifically
constructed benchmark units we will address theeissf robustness of the indicators further. In
Figure 4.7 below we demonstrate the challenges abdutating robust indicators on skewed
distributions.

Figure 4.7. Robustness of performance indicator8ootstrapped 95% stability intervals.
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As we have stressed several times, publicationcaation statistics are based on highly
skewed distributions. Essentially this means thatiers play a crucial role. Outliers in the top
guartile of the distributions are extremely inteéirgg but they also influence the central tendencies
calculated for such distributions, especially wheample sizes (i.e., publication numbers) are
relatively low. In fact, citation distributions eoften so skewed that the Central Limit Theorem
does not work properly. The basic rule of thumisaerentometrics is to use units of analysis with a
“solid” number of publications linked to it, the meothe better. In this way, to a certain exterd, w
can make the indicators less reliable upon a fewieost and we can therefore enhance the
robustness of the indicators we calculate. ObWouserage-based indicators such as MNCS are
more vulnerable than percentile-based indicatoch s1s PPtop10%, but small publication numbers
also makes relative percentile indicators suchhasRPtop10% less robust (i.e., a denominator

ensures more robustness).
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As an example, Figure 4.7 shows the indicatorshifenndividual research councils based on
Table 4.14. Surrounding the indicators are scedalisymmetric stability intervals. A stability
interval indicates a range of values of an indicatmat are likely to be observed when the
underlying set of publications changes. For instathe MNCS indicator may be equal to 1.50 for
a particular unit, with a stability interval from4D to 1.65. This means that ttnee value of the
MNCS indicator equals 1.50 for this unit, but tlclanges in the set of publications of the unit
analysed may relatively easily lead to MNCS valurethe range from 1.40 to 1.65. The Leiden
Ranking employs 95% stability intervals construatsthg bootstrapping methods (Waltman et al.,
2012; Schneider & van Leeuwen, forthcoming). Nmatistability intervals are not confidence
intervals and cannot be interpreted as such; we hawe value for the indicator; what we then do
is to resample the publication set numerous timesee what happens to the indicators when we
randomly remove publications from the set. As ¢mninferred from Figure 4.7, the more
publications the shorter the whiskers of the sitgbihtervals and the more robust indicators you
get; indicators less reliant on single or few autliin the sample.

We only demonstrate this to emphasise the pointitatmdbustness and the size of the units
of analysis. We do not provide stability intervads all the calculated indicators. But from thtiss
evident that the FKK set of publications as a ucainsidering its poor coverage and the lack of
robustness due to relatively few publications whargiers seem to influence quite substantially, is
generally not suitable for impact analysis in itgeg state.

Table 4.15 below presents the comparison betweeisdts of council publications and the
specifically constructed benchmark units of othani3h articles published in the same period and
in the same subject categories as the specificatlgumpublications. Notice, for reasons given
above, we have excluded FKK for this analysis. &ach council we provide the council’s main
performance indicators and subsequently indicdtorthe benchmark set of publications with and
without the council set of publications. We showdrn that a direct comparison of indicators
between the generally much smaller council setstheadnuch larger benchmark sets can deceive,
again numbers are crucial. We are comparing twaelyidifferent sizes of output. All councils
perform considerably better than their benchmarksl ahis is a valid conclusion. The
counterfactual question, however, is how the cdangould perform if their publication numbers
rose considerably? Often units of analysis actugiiow a pattern of “regression towards the
mean”, but this is certainly not always the casee units manage to have a very high output and
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correspondingly high impact, we actually see cutndaeffects (exponential growth between

output and impact) for some large units.

Table 4.15. Indicator comparison for the individud research council publication sets compared to b&mmark
units: Other Danish journal articles published in the same research areas as the council sets in theng time
period, 2005 to 2012 (notice, numbers for benchmaskin this table do not sum up to Table 4.19 due @uplicates
and fractional counting needed when constructing sgrific sets across subject categories).

P MNCS PPtopl0% MNJS
FNU 3433 1.79 19.0% 1.47
Denmark 72499.4 1.44 15.4% 1.24
Denmark excluding FNU 69066.4 1.42 15.2% 1.23
FSS 2038 1.90 19.8% 1.55
Denmark 64118. 1.50 16.0% 1.28
Denmark excluding FSS 62080.9 1.49 15.9% 1.27
FTP 1095 1.73 19.0% 1.50
Denmark 71264.6 1.45 15.7% 1.25
Denmark excluding FTP 70169.6 1.45 15.6% 1.25
FSE 312 1.68 18.0% 1.44
Denmark 7171.5 1.33 14.2% 1.14
Denmark excluding FSE 6859.5 1.32 14.1% 1.13

From Table 4.15 we can see that the largest dropdicator values happen in the case of
FNU where both MNCS and PPtop10% drops by 0.2 péage points. The FNU set forms 6.5
percent of the publications in the Danish benchnsatkand it contributes with 7.8 percent of the
total normalized citations (TNCS) and likewise p&rcent of the highly cited articles (Ptop10%).
The difference between the performance with anthouit the FSS publications is 0.1 percentage
points. The FSS set forms 4.1 percent of the patiins in the Danish benchmark set and it
contributes with 5.1 of the total normalized coat (TNCS) and likewise 4.9 percent of the highly
cited articles (Ptop10%). A drop in PPtop10% df 8. the only visible difference for FTP. The
FTP set forms 2 percent of the publications indaaish benchmark set and it contributes with 2.4
of the total normalized citations (TNCS) and likewi2.5 percent of the highly cited articles
(Ptop10%). We should draw attention to the faat the FTP set publications is scattered among
many different subject categories in the CI-Wo$s th indirectly visible when one looks at the
publication numbers for the FNU and FTP benchmauiksuthey are about equal size. There is a
large overlap between these two benchmark unitsitangay be that for FTP the constructed
benchmark unit is actually not very good. Finalhg difference between the performance with and
without the FSE publications is 0.1 percentage fsoinThe FSE set forms 4.3 percent of the
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publications in the Danish benchmark set and ittrdmntes with 5.4 of the total normalized
citations (TNCS) and likewise 5.3 percent of thghty cited articles (Ptop10%).

While 0.1 and 0.2 percentage point drops may seeensanall effect, one should remember
the inherent workings of publication and citatidatistics. All sets of councils perform at a high
level and the net gain of publication to citatisrpositive for all councils. Removing their relati
small publication sets is indeed visible in the ralleDanish impact for specifically constructed
research areas. Notice, it is not so that removirgye and more publications from a set
automatically means that the indicator values dinagg similar way; they are just recalculated on the
remaining publications. In principle changes betpnhappen when highly cited papers are
disproportionately removed compared to lower cgiagers. The fact that the council sets (and the
overall DFF set) have relatively more highly cifmeblications than expected means that when they

are removed it becomes noticeable in the benchomat®’ indicator values.

Citation impact according to subject categories

In this section we try to contextualize the indacdindings in the previous subsections by mapping
performance to output using subject categoriesds af analysis instead of the overall DFF set or
the individual councils. We use two different sdijclassifications: 1) the subject classification
assigned to grants at the time of funding; thithéssame classification used above in Figures 4.1,
4.2 and 4.3; and 2) the CI-WoS subject categoriesigaed to journals. None of these
classifications are ideal since they both focusthrer units than the actual publications. The firs
classification distinctively classifies a grantardne category. Hence, when we use this as a proxy
all publications linked to the grant will be clds=il under the same subject. Further, this
classification scheme is highly uneven; some awgasexhaustively indexed while others are
subsumed under few broad headings. This is whigrisg in a second classification in order to get
more exhaustiveness. However, the CI-WoS subpgegories are also known for their problems.
First, what is indexed is journals and not the alctuticles and journals can be indexed with more

than one category and the categories themselvelsaz@nlarge overlaps in journals between them.
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Figure 4.8. Proportion of highly cited articles (FPtop10%) as a function of output for subject fieldaused to index
funded grants; output is shown on a log-scale.
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Hence, in mapping exercises as the one below, tanteareceives the same subjects as the

journal in which it is published. To avoid doulgleunting, articles are fractionalized so that if an

article appears in a journal classified in threlject categories, the article will weigh one thind

all categories. A consequence of this is thatitteal number of subject categories where a unit of

analysis is seemingly active quickly approachesnth@imum of 252, i.e., the total number of CI-

WoS categories.

In order to avoid this, we havi®rerd a threshold so that 85 percent of all

publications are represented in the map which spoeds to the 68 subject categories with the

highest number of DFF publications. The remairniigpercent of the publications are scattered

among 153 other subject categories. The actuashiotd for exclusion is 23.5 publications in the
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excluded category, 61 categories have publicatiombers less than three (the total set with
indicators is outlined in Table 11.2 in the Appedi

Figure 4.9. Mean normalized citation score (MNCSas a function of output for subject fields used tindex
funded grants; output is shown on a log-scale.
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Basically, the two mappings support each other. e Tinst two plots based on the grant

classifications contextualize the main topics sufesdl by the research councils.

The third and fourth plots dissolve the grant andncil structures and basically show where

the DFF set of publications have been publisheithénCIl-WoS universe across the councils. The

first two plots have subject labels in the plothieneas in the third and fourth plots’ labels are

numbers which refer to subject labels in Table 4.18s the plots are essentially twin plots
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(PPtop10% and MNCS), we make some general commethg end of this subsection. Notice, in
the first two plots we have left out the labelserehg to FKK subject areas with the poor coverage
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Figure 4.10. Proportion of highly cited articles PPtop10%) as a function of output for CI-WoS subjetcategories used to index journals; output is shomon

a log-scale.
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Figure 4.11. Mean normalized citation score (MNCSas a function of output for CI-WoS subject categaes used to index journals; output is shown on a {p

scale.
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Table 4.16. CI-WoS labels for Figures 4.10 and 411

CFA 07-08-2014

CI-WoS subject category Labels CI-WoS subject category Labels CI-WoS subject category Labels
BIOCHEMISTRY & 1 PHYSICS, APPLIED 31 COMPUTER SCIENCE, THEORY &61
MOLECULAR BIOLOGY METHODS
ASTRONOMY & 2 GEOCHEMISTRY & 32 MECHANICS 62
ASTROPHYSICS GEOPHYSICS
MULTIDISCIPLINARY 3 EVOLUTIONARY BIOLOGY 33 MEDICINE, RESEARCH & 63
SCIENCES EXPERIMENTAL
PHYSIOLOGY 4 ENVIRONMENTAL SCIENCES 34 RADIOLOGY, MCLEAR 64
MEDICINE & MEDICAL IMAGING
MATHEMATICS 5 BIOLOGY 35 POLITICAL SCIENCE 65
CELL BIOLOGY 6 MATERIALS SCIENCE, 36 DERMATOLOGY 66
MULTIDISCIPLINARY
NEUROSCIENCES 7 CHEMISTRY, ORGANIC 37 INFECTIOUSSHASES 67
ENDOCRINOLOGY & 8 HEMATOLOGY 38 CHEMISTRY, INORGANIC & 68
METABOLISM NUCLEAR
GENETICS & HEREDITY 9 OCEANOGRAPHY 39
CHEMISTRY, PHYSICAL 10 UROLOGY & NEPHROLOGY 40
CHEMISTRY, 11 PUBLIC, ENVIRONMENTAL & 41
MULTIDISCIPLINARY OCCUPATIONAL HEALTH
ECOLOGY 12 CARDIAC & CARDIOVASCULAR 42
SYSTEMS
PHYSICS, ATOMIC, 13 PHYSICS, MATHEMATICAL 43
MOLECULAR & CHEMICAL
PHYSICS, 14 MATHEMATICS, APPLIED 44
MULTIDISCIPLINARY
ONCOLOGY 15 SPORT SCIENCES 45
OPTICS 16 CLINICAL NEUROLOGY 46
MICROBIOLOGY 17 MINERALOGY 47
PHARMACOLOGY & 18 ENTOMOLOGY 48
PHARMACY
PLANT SCIENCES 19 ENGINEERING, ELECTRICAL & 49
ELECTRONIC
PHYSICS, CONDENSED 20 BUSINESS, FINANCE 50
MATTER
MARINE & FRESHWATER 21 PERIPHERAL VASCULAR 51
BIOLOGY DISEASE
IMMUNOLOGY 22 VIROLOGY 52
ECONOMICS 23 SOIL SCIENCE 53
BIOCHEMICAL RESEARCH 24 CHEMISTRY, ANALYTICAL 54
METHODS
ZOOLOGY 25 CHEMISTRY, MEDICINAL 55
PHYSICS, PARTICLES & 26 NANOSCIENCE & 56
FIELDS NANOTECHNOLOGY
STATISTICS & 27 GEOGRAPHY, PHYSICAL 57
PROBABILITY
BIOTECHNOLOGY & 28 TOXICOLOGY 58
APPLIED MICROBIOLOGY
GEOSCIENCES, 29 VETERINARY SCIENCES 59
MULTIDISCIPLINARY
BIOPHYSICS 30 NUTRITION & DIETETICS 60

97



CFA 07-08-2014

The four figures present different perspectives vamat research areas are behind the
analysed publication sets. We will not go intoailetd analyses, this can be pursued using maps
and Table 11.2 in the Appendix, but we will highliggome interesting findings. First, the double
twin-plots illustrate why it is a good idea to us/eral performance indicators rather than hawng t
rely on only one. For example, in the first twilots the subject area “food, nutrition & health”
come out quite differently depending on the indicatplotted. In Figure 4.8 “food, nutrition &
health”, while performing well, is not among theglhest performing units with its PPtop10% at
15.8 for 56 publications. However, in Figure 4f®pd, nutrition & health” rises to the top with an
MNCS of 1.9 for 56 publications. Similar, in thanse figures, and for sake of the example we
disregard the low publication numbers, “philosoplayid “psychology” perform very well on the
PPtop10% indicator but very poorly on the MNCS dador. In the case of “food, nutrition &
health”, the unit has a substantial number of maltlons with good normalized citation scores,
albeit many of them does not research th® @ércentile of the citation distribution needecb®
included in the PPtop10% indicator. Converselg, ilatively small sets of publications linked to
“philosophy” and “psychology” have something likebenodal citation distribution. A number of
highly cited articles, few or no articles in theéenquartile range, and a number of articles wath f
or no citations at all. This is reflected in thigth performance when it comes to the percentile
indicator and low performance when it comes toaWerage-based indicator.

Perhaps the most robust units in Figures 4.8 afAdatong the highest performing are
“‘community medicine & epidemiology (epidem)” and idbhemistry & biophysics
(biochem/phys)”. While there is a CI-WoS subjeategory named “biochemistry & molecular
biology” (label 1), which in fact is the largestigect category measured in publications, some 455,
the overlap of articles is somewhat different ahd performance is significantly lower. A
corresponding subject category to “community medick epidemiology” is not readily apparent in
Figures 4.10 and 4.11 and looking at the artidias tonstitute this category reverses publication i
142 different medical and biomedical journals, sarhéhem general high impact journals such as
JAMA, New England Journal of Medicine, but also thaultidisciplinary journal Science.
Likewise, if we examine where the articles from thgochemistry & biophysics” category in
Figures 4.8 and 4.9 are published, no less thand@86als are used for the 702 articles. Among
the frequently used outlets are subject specificijals such as Molecular and Cellular Proteomics
and Journal of Biological Chemistry, but intereglynalso three multidisciplinary journals Science,

Nature and the Proceedings of the National Acadefr§ciences of the United States of America
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(PNAS) are present. These multidisciplinary (obé mistaken as interdisciplinary) journals have
their own mixed-bag category in CI-WoS named “nali¢itiplinary sciences”. In Figures 4.10 and
4.11, where these journals and their articles &gt kogether in their own arbitrary group, the
performance is exceptional with a PPtop10% of 44gx@ and an MNCS of 6. If we scrutinize the
“biochemistry & biophysics” category in Figures 4and 4.8, then we discover that articles
published in Science, Nature and PNAS constitudep@rcent of the total number of publications,
but together these articles attract 29.2 percemteftotal number of normalized citations (TNCS)
received by the group and 17 percent of the higiiteed publications (Ptop10%). A somewhat
similar pattern is visible in the “community medhei & epidemiology”. Here the articles from the
two general medical journals JAMA and New Englandrdal of Medicine together with Science
constitute 4 percent of the total number of pubiaces but the articles published in these journals
attract some 28.2 percent of the total number ohmadized citations (TNCS). Consequently,
assignment of multidisciplinary journals and gehé&ramedical journals with known high impact
to specifically constructed subject categoriesringiple can make a huge difference when it comes

to calculating impact measures.

Indicators of collaboration
The purpose of this collaboration analysis is towstihe main patterns of collaborations for the
overall set of DFF publications and for the setgublications linked to the individual research
councils. Further we present the main performainckcators for the different collaboration
patterns. Three patterns are examined: No coldioor, national collaboration and international
collaboration. Collaboration is detected in therads fields of the CI-WoS indexed publications.
Publications referring to only one research insbtu in the address field are classified as “no
collaboration”. Publications referring to multiplestitutions all from the same country are
classified as “national collaborations” and pulimas with at least one reference to an
international institution is classified as “intetiomal collaboration”. It is well-known in
scientometrics that international co-authored jaliarticles on average receive more citations than
national authored articles, but individual fielg®iblication behaviour plays a crucial role here;
some fields are per definition more internatiohairt others.

Table 4.17 presents the collaboration patternshferoverall DFF set of publications and in
the subsequent Table 4.18 we present the corresgprdllaboration patterns for the sets of
publications linked to the individual research colg In Table 4.18 we examine the overall DFF

99



CFA 07-08-2014

set with and without the publications linked to fhastdoc grants, as well as the postdoc grants
themselves.

Table 4.17. Collaboration and impact (PPtop10%, MICS and MNJS) for the DFF set of publications
with no collaboration, national cross-institutional collaboration and international collaboration.

2005-2012 eg:u%iarllgt S(/)ps?joc Ongrgﬁtsstdoc typiI 3(;?:lgined
Total P 6679 284 6963

p no collaboration 1798 92 1890

p national collaboration 1084 54 1138

p international collaboration 3797 138 3935
% no collaboration of total P 26.9% 32.4% 27.1%

% national collaboration of total P 16.2% 19.0% 16.3%

% international collaboration of total 56.8% 48.6% 56.5%
MNCS: no collaboration 1.44 2.06 1.47
MNCS: national collaboration 1.47 1.47 1.47
MNCS: international collaboration 2.01 2.71 2.04
PPtop10% no collaboration 16.3% 28.1% 16.9%
PPtop10% national collaboration 16.8% 24.1% 17.2%
PPtop10% international collaboration 20.6% 25.8% .820
MNJS no collaboration 1.29 1.43 1.30
MNJS national collaboration 1.33 1.47 1.34
MNJS international collaboration 1.60 2.27 1.62

The collaboration patterns are quite distinct. RA&mall variations for the postdoc set,
around half or slightly more of all publicationseaa result of international collaboration. Also,
exclusive national collaboration is the least frejucollaboration activity with somewhere between
16 to 19 percent of the publications. Finally, mm¢ihan one in four articles are a result of “no
collaboration” meaning that the articles are eithi@gle authored or co-authored with colleagues
from the same institution. Turning to performamaethese collaboration types for the overall set
of DFF publications, excluding the postdoc pubimas$, we see that there is only minor difference
between no collaboration and national collaboratidren it comes to MNCS and PPtopl10% as
well as MNJS. But the difference between these patierns and international collaboration is
notable. Fully as expected internationally co-atgd articles have on average a markedly higher
citation impact. Nevertheless, performance levetsthe other two groups are still high. The
patterns in the postdoc set are more extreme. ther@o collaboration articles have a very high
average citation rate (MNCS), clearly larger thdre tnational collaboration group. The

international publication pattern shows prefereforepublication in very high impact journals and
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excellent MNCS and PPtop10% scores. Lumping the sets together gives about equal high
performance for no collaboration and national dmlation and very high impact for international
co-authored articles and the latter constitute séé& percent of all publications testifying that
researchers involved with DFF grants contribute staidtially to the international scientific
networks and this international orientation is arportant factor in explaining the general high
impact observed for the DFF set of publications.

The distinct patterns for the overall DFF set pnésgé in Table 4.17 are obviously
influenced most by the publication behaviours ia fields that contribute with most publications in
the analysis, e.g., FNU and FSE. Smaller field#ligation behaviour may disappear in such
overall results.

Table 4.18. Collaboration and impact (PPtop10%, MICS and MNJS) for the five individual council set
of publications with no collaboration, national cress-institutional collaboration and international
collaboration.

2005-2012 FKK  FNU FSE FSS FTP

Total P 100 3454 312 2139 1106
Coverage 43% 85% 55% 95% 89%
p no collaboration 63 820 133 498 412
p national collaboration 13 375 35 591 171
p international collaboration 24 2259 144 1050 523
% no collaboration of total P 63% 24% 43% 23% 37%

% national collaboration of total P 13% 11% 11% 28% 15%
% international collaboration of total 24% 65% 46% 49% 47%

MNCS: no collaboration 1.16 1.37 1.17 1.69 1.55
MNCS: national collaboration 1.09 1.36 1.40 1.56 571.
MNCS: international collaboration 2.09 2.01 221 2&. 1.93
PPtop10% no collaboration 12.3% 15.6% 9.7% 20.7%.1%7
PPtop10% national collaboration 27% 154% 17.3%.19%9 16.2%
PPtop10% international collaboration  19.5% 20.9% .8%2%6 20.4% 21.5%
MNJS no collaboration 0.98 1.29 1.20 1.40 1.32
MNJS national collaboration 1.12 1.29 1.52 1.36 71.3
MNJS international collaboration 1.30 1.57 1.64 41.7 1.68

Table 4.18 presents patterns of collaboration dissgated to the council levels in order to
better examine variations in publication behaviamd especially preferences for international
publishing. We see marked differences in publosatiehaviour. With international collaboration
in 65 percent of the articles, FNU is more inteioradlly oriented compared to the 56 percent in the

overall DFF set. On the other hand, both FSS ariel Ikave a somewhat lower share of articles
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with international collaboration, 49 and 47 percesdpectively, compared to the overall DFF set
presented in Table 4.17. Also, FSS and FNU shdwverotlifferences in publication behaviour
between them, compared to FNU and compared tovibialb DFF set. With 28 percent, FSS has a
relatively larger share of national collaboratiam,fact the largest among all councils. With 37
percent, FTP has relatively large share of its ipabbns with no collaboration. In that respect
publication behaviour for FTP resembles more tHfaFSE and FKK, than FNU or FSS. The
publication pattern for FSE is also distinct. HSEs internationally oriented in its collaboraton
as FSS and FTP. The main difference is betweegotfiaboration and national collaboration.
Clearly, with 43 percent, FSE researchers haveepmetes for working alone or together with
colleagues from the same institution, comparedeaglies from other Danish research institutions
(mean number of authors per article for FSE is&h@ the median is 2, see Figure 11.2 in the
Appendix). Finally, and not surprisingly, the pigation behaviour for FKK is just as distinct as
FNU, though basically reversed with 63 percenth& publications with no collaboration (mean
number of authors per paper is 2 and the mediaj whereas only 24 percent of the articles have
international collaboration. The publication numsbeénvolved for FKK are markedly lower
compared to the other councils and this may infteethe percentages but the pattern that emerges
is also the one we would expect also if we disreédghe fact that we only examine international
journal publication behaviour.

Turning to impact patterns, here coverage is amreigspecially for FKK. Uncertainty, lack
of robustness and validity are linked to the FKKfpenance indicators. It is highly questionable
whether the internal journal publication can bensathe focal publication behaviour for FKK as a
unit. There may be fields or part of fields subsdnunder FKK where such behaviour is central,
but not for FKK as a whole. Nevertheless, forauncils the general pattern is the same as in
Table 4.20. When publications are a result ofrim@Bonal collaboration citation impact levels are
highest and they are indeed high for all council8lso, generally when collaborating with
international colleagues, publication behaviourdteno be directed toward the highest impact
journals (interestingly FSE publications resultingm national collaboration, albeit only 35, are
also on average published in very high impact jalsnthe MNJS level for the other councils for
this collaboration type is markedly lower). Thiseams that on average publications with
international collaboration are more visible (ijguplished in journals that attract greater attemti
and are used by more colleagues (they have preseimeaul the articles, although that is not always

the case, and cited them) than publications withonmational collaboration. Consequently, if
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international journal publication is the focal pightion behaviour for a field or subfield, then
international collaboration is a vital factor inh&eving high performance.

Advanced citation analysis: Identification of potential ‘breakthrough’ articles

The final analysis in this chapter is an advanciation analysis developed in relation to our
previous bibliometric evaluation of the Danish aal Research Foundation in 2013 and further
developed in Schneider and Costas (forthcomingje fiotion behind an attempt to detect potential
‘breakthrough’ research is an interest in identifyithose few research results that really make a
difference. Until now, the analyses have focuspdnuoverall impact or impact in somewhat
arbitrary subject categories using pre-establidiedds or journal subject categories which is in
many ways in conflict with the network of sciertifpapers, a network that is self-organizing at the
article level and across arbitrary field delineatio

‘Breakthrough’ research is obviously a challengoancept to define, operationalize and
detect. Numerous approaches can be taken anduallgrwhat can be considered ‘breakthrough’
research is a matter to be decided by peers. Hénisefoolhardy to believe that a quantitative
attempt at detecting ‘breakthrough’ research witte @pecific approach can be exhaustive or
flawless. This is clearly not the case, and why fatknowledge the limitations of our citation base
approach. Nevertheless, as one modest attemationitanalysis is an interesting approach to
explore in this respect. If we assume that infithlds we analyse in this report, research resuks
mainly reported in international journal article.we also assume that within narrower research
areas, highly cited publications to a large exségmal impact and use of the content in these gaper
by the research community, though noise will alsarbthere, then it would also be reasonable to
assume that potential ‘breakthrough’ research inymastances would be reported in articles that
subsequently become highly cited exactly becauseeearch has ‘breakthrough’ potential.

These are the basic assumptions of this analysisifathey are accepted, two major
methodological challenges remain: 1) detecting mtatk ‘breakthrough’ papers among the set of
(extremely) highly cited papers, and 2) establigham exhaustive network of research areas in
which ‘breakthrough’ papers can be detected. \Wektthe latter is important because analysing
potential ‘breakthrough’ research should commencené local context of the research area where
such knowledge claims are first proposed. We @shad such a network of research areas by
clustering all research papers in the WoS databeserding to their citation links. Hence we are
able to establish clusters of papers at three dewehere at the disaggregate levels articles are
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clustered because they have similar citation peefegs, thus it is assumed that they have common
research interests.

We should emphasize that distinguishing betweernial ‘breakthrough’ articles and
potential ‘breakthrough’ research is difficult aatbo depends on the unit of analysis. An article
can indeed report what eventually turns out toldsedkthrough’ research, but what eventually turns
out to be ‘breakthrough’ research can also be tine af knowledge claims in a number of papers,
where some of them are perhaps not highly cited.this analysis, we have chosen a simple
approach. We assume that the three differentiaritahnalyses explored identify potential
‘breakthrough’ papers given their respective patanse

As indicated above, the current approach was dpedidor our previous bibliometric
evaluation of the Danish National Research Fouaodain 2013. In the DNRF study the
methodology potentials were positively validateds subset of CoEs was selected by experts
judging them to have produced ‘breakthrough’ redeand Pls from the CoEs identified what they
considered important articles that disseminatedeh#®reakthroughs’. The task then was to
evaluate to what extent the approach came up vitiilas results; five out of six CoEs were
identified as having produced one or more poteftti@akthrough’ articles. In fact the approach is
so restrictive that only a handful of the CoEs it ‘breakthrough’ articles in all three categerie
used in the approach. For more information onwuhkdation of the approach we refer to the
report* and for its theoretical and statistical basis dbevementioned article. Below we briefly
explain the approach and how we utilize it in ti@igort.

Our approach for identifying potential breakthrougkearch starts from the following three
assumptions:

» Breakthrough research tends to become highly citédwever, a limitation here is that an
article can indeed report ‘breakthrough’ reseahult, ‘breakthrough’ research can also be
the sum of knowledge claims in a number of papetere some of them are perhaps not
even highly cited. Initially, we assume that adeone publication should become highly
cited.

* A highly cited paper does not per se convey ‘bite@kigh’ research. Therefore focusing on
highly cited papers solely is not enough, it is artpnt to identify those that most likely
convey ‘breakthrough’ research and separate them fjust highly cited articles that do not

report true breakthrough results.

14 http://dg.dk/filer/Publikationer/Evaluering2013/Agmdiks%205_bibliometrisk_report_03122013.pdf
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* Finally, ‘breakthrough’ research should be ideatfwithin its discourse community that is

among a set of related and self-organized reseatidtes (i.e. the network of publications).

We propose the following definition of a ‘breakthgh paper’ for this approach: highly
cited paper, with an important spread over its own field(s) and also other fields of science, and it
must be a paper that is not a mere follower of other highly cited publication(s) but that it has a
genuine relevance on its own. From this definition we focus on highly citedijoal articles. Their
identification is carried out in the context of thetwork and clustering of articles worldwide.
Review papers are excluded as potential breakthoag they mostly condensate and discuss the
most recent and important developments in a sé@iekbmain, thus qualifying as ‘followers’ and
not as true breakthroughs.

We approach the detection of breakthrough papers three different perspectives, thus
also providing three different typologies of brdakugh papers. In all three cases we use a
classification of all 16.2 million publications ieded inWeb of Science (WoS) between 1993 and
2012 developed at CWTS (Waltman & van Eck, 20IPhis network of publications is created by
direct citation links, thus it is assumed that jediions in the same cluster have common research
interests. Publications are clustered at threelsexthere are 21 macro-fields that represent main
scientific disciplines. These macro-fields contd8# different meso-fields, and finally we have a
micro-classification composed by 21,167 micro-feeldAll these levels have been used in our
methodology for detecting breakthroughs in one wagnother.

The three approaches explored are characterized@ss:

» Approach 1is very simple but also extremely exclusive.slbased on the idea that the most
cited paper of every micro-field can most likely bensidered as a breakthrough paper
because it has the highest impact in it its miasaadin. This is a very restrictive definition
of a breakthrough paper, because only one (or amwl/ several) papers pass this filter.
In fact, only 21,670 out of the 16.2 million puldions pass this filter as breakthroughs
(i.e., 0.13% of all publications).

* Approach 2 is based on two advanced citation methods: 1)Gharacteristics Scores and
Scales’ method (CSS) (Schubert, Glanzel & Brau7)@nd 2) a filtering of ‘followers’.
This approach is relatively less restrictive comagato Approach 1 in as much as 179,349
out of the 16.2 million publications qualify as potial breakthrough papers (i.e., 1.1% of

all publications).
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* Approach 3 is also based on the CSS-method and filterindadowers’, but this approach
is more restrictive than Approach 2 because ibthices a knowledge diffusion criterion
where it is also required that a potential breakilgh publication has impact beyond its own
macro field. Some 59,617 out of 16.2 million puabtions qualify as potential

breakthroughs according to this approach (i.e7%.8f all publications).

For a detailed methodological and statistical dpson of the CSS-method we refer to the
DNRF-report. The ‘filtering of followers’ is a fiér we set up so that being highly cited is inlftse
not sufficient to be considered a breakthroughahbse publications should not be “a mere follower
of other highly cited publication(s)” — it mustJe“a genuine relevance on its own”. We also refer
to the DNRF report for a methodological descriptioihthis filtering technique. Finally, the
‘knowledge diffusion filter’ enforces that breaktlughs also must have impact beyond their own
macro-domains (i.e. they must have impact acrobsramajor fields of Science). A potential
breakthrough according to this third approach iepial breakthrough papers that have an impact
in more macro-categories than an average potdmigakthrough within the same meso-category.
Again we refer to the DNRF-report for methodologjidetails.

From the previous bibliometric evaluation of the RINwe have identified a set of potential
breakthrough articles for the set of DNRF publicas. Correspondingly, we have also identified
potential breakthrough articles from the set of Blarpublications, i.e., publications with at least
one Danish address. In order to be able to use theblication sets as benchmarks for the present
analysis, we restrict the sets to include only malblons from 2005 to 2011. Consequently, we can
examine the DFF set of publications for the sam@g@éan order to identify potential breakthrough
articles and compare the results to the DanishDiieF sets of publications.

In principle this is just an advanced citation gsm where the focus is on the exclusively
few extremely highly cited articles plus some eoéar filtering to remove assumed noise. Hence,
we can expect somewhat similar performance pat@sneesented above where performance was
generally high, but the DNRF set of publications lséearly the highest performance in relation to
highly cited articles. So even though the ‘breadtigh’ approach is very restrictive we should
expect that the more ‘breakthrough’ articles aenidied in the DNRF set compared to the DFF
set.

The results are presented in Table 4.19 below. réyeat, category one is the most

restrictive, to be identified as a potential bréatigh article it has to be the highest cited ia oh
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the 21,670 micro-fields (i.e., an article can oblg in one field). Category two is the least
restrictive; to be identified as a potential bréa&tigh article it should be among the one percent
most cited in the database and not be a followetluér potential breakthrough articles. Category
three is more restrictive than category two, tadentified as a potential breakthrough article the
same criteria as in category two applies and thigriré knowledge diffusion criterion is introduced
stating that the articles should also have impacbther macro fields which reduces the set of

potential breakthroughs to 0.37 percent of alchkes in the database.

4.19. Proportion of Danish, DFF and DNRF ‘breakthough’ articles from 2005 to 2011.

‘Breakthrough’ ‘Breakthrough’ ‘Breakthrough’

category 1 category 2 category 3

P ‘breakthrough’; Database 1369 13997 4326
p ‘breakthrough’: Denmark 27 292 106
p ‘breakthrough’: DFF 1 24 10
p ‘breakthrough’: DNRF 5 48 20
% p ‘breakthrough’ in own set:

0.03% 0.38% 0.14%
Denmark (n = 77571) ° ° °
% p ‘breakthrough’ in own set:

0.02% 0.39% 0.16%
DFF (n = 6205) ° ° °
% p ‘breakthrough’ in own set:

0.07% 0.68% 0.28%
DNRF(n = 7108) ’ ’ ’
% DFF p among

3.7% 8.2% 9.4%
Danish ‘breakthroughs’ ° ° °
¥ DNRF p among 18.5% 16.4% 18.9%
Danish ‘breakthroughs’
% Danish p among 1.97% 2.09% 2.45%

database ‘breakthroughs’

The first four rows of Table 4.19 present the actnamber of identified potential
breakthrough articles in the three categoriesterdatabase, for the Danish set of publicatiors, fo
the DFF set of publications and for the DNRF sepoblications. Notice, there are duplicates
between the categories. Articles identified by@arrestrictive method will most probably turn up
in one or both of the lesser restrictive categoribgere are exceptions. Also notice that the
publication window is from 2005 to 2011 and we gpftle usual three citation window. The
subsequent rows present the proportion of potemtedkthrough articles identified.

We benchmark the DFF set to the Danish and DNR$- igetelation to the proportion of
potential breakthrough articles they have among theput. It is evident that the approach is very

restrictive; proportions are well below one perceithe pattern is clear and somewhat expected.
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The DNRF set has a larger proportion of potentrabkthrough articles in its set compared to the
DFF and Danish proportions. The proportions actbeshree breakthrough categories are almost
identical for the latter two units. Subsequenitiy, examine the proportion of the DFF and DNRF
set of publications in relation to the Danish totBlot surprisingly, the proportion of the DNRF set
is again the largest approximately double in sarechtegory two and three and close to five times
higher for the restrictive first category. As egfgsl the DNRF set have more potential
breakthrough articles in its set. It is expectedaduse the current approach focuses upon extremely
highly cited articles and it therefore promotestsimroducing such rare articles. Apparently, the
DNREF is especially well suited for such tasks.

We have identified 24 unique publications linked D&F grants among the potential
‘breakthrough’ articles from 2005 to 2011. Elew#nthese articles appear in two ‘breakthrough’
categories. Three of the articles are also induddhe DNRF set of publications and two of these
appear in two breakthrough categories. The ‘breakigh’ articles come from 23 grants, where
two grants (geoscience and biochemistry) have thnégue ‘breakthrough’ articles, one of these is
aforementioned Ole Rgmer grant discussed above. 2Zhunique articles are credited 16 times to
FNU, 9 times to FSS and 2 times to FTP. The nresfuent subjects assigned to the 23 grants are
biomedicine (5) and physics (5) and the 24 uniqutemtial ‘breakthrough’ articles are published in
13 different journals, Nature and Science haveiphbt half of them, six each.
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5. Comparative citation impact and publication beha  viour analyses of

grant Pls and rejected applicants

This chapter contains two comparative analysesraftgPls and rejected applicants: 1) a large
impact analysis of the pre and post performanceldefor grantees and rejected applicants are
examined; and 2) a minor analysis of journal putian behaviour among FKK and FSE grantees
and rejected applicants as documented by the iR indicator. The latter analysis is included

due to the expected poor coverage of especially pHllications in the CI-WoS database. Notice,

the two analyses are distinctively different. Themer addresses impact, the latter publication
behaviour. The data selection and matching praesdor these analyses are outlined in Chapter 3,

the matching of comparable sets of Pls (granteabygjected applicants is explained below.

Comparative citation impact analyses of grant Plsa  nd rejected applicants

The purpose of this section is to analyze the eféécreceiving a grant from the DFF. The
comprehensive dataset that this analysis is baseldas a number of strengths in assessing the
relative performance of recipients of DFF grantsyaver, there are also a number of limitations
that can bring into question whether we are fubliedao isolate the potential effect of DFF grants o
citation impact. We discuss these factors in metaitbelow.

In the analysis, we utilize a non-experimental apph where Pls (grantees) are compared
to the control group consisting of comparable aggplis that did not receive a grant from the DFF
in the period 2003-2008. Both of these groups described above. Post doc grants are not
included in this analysis due to their often lirdithistory prior to grant reception. For each
individual, indicators are calculated ante, ex post and in the difference before-after. For Pls, the
ex post period is from the year of grant award to 2012) enante from 1996 to the year prior to
grant award. For rejected applicants, ¢hante andex post periods are set to 1996-2004 and 2005-
2012, respectively. For both groups, before-aftéerences are simply calculatedexspost minus
ex ante values. The analysis relies in particular on tnaicators, the MNCS and the PPtop10%,
though we have also examined the MINS and willudis¢hese results occasionally. Given that Pls
on average have greater citation activity both he & ante and ex post periods, the most
appropriate measure in examining effects is therbedfter difference, though we will also shexv
post values (and in cases where there is no signifiddférence in ex ante values, ex post values

can function well as indicators).
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We consider two different sets of publications @hcalatingex post indicators for PIls. The
first is based on all publication activity for Histhe ex post period while the second is based on
publications that are directly linked to the DFRamr (where the Pl is author or co-author). The
validation process for these grant publicationdescribed above, where it is also noted that it was
not possible to obtain a validated list of granblpations for all Pls.

Before continuing with the description of the amsady it is important to note its potential
strengths and limitations. An important strengthhigt we have extensive data on publication and
citation activity for a relatively large sampleioflividuals over a long time period. This allows u
to compare individuals both before and after grariods. We are also able to use a variety of
indicators which improves robustness and, impadstatiiese indicators are field normalised which
facilitates comparison across disciplines. Furttege, through the validation process described
above, we have been able to identify those pultbicatthat are specifically linked to DFF grants
for the large majority of individuals in the samplEinally, rejected applicants are arguably th&t be
possible candidates for a control group to compaiie Pls.

There are also a number of limitations that conapdicefforts to isolate potential effects.
The first concerns the nature of bibliometric daself. As noted above, bibliometric data is
typically highly skewed, which means that indivilwalues (that may be driven by individual
specific factors) can greatly influence aggregaesuilts. We attempt to address this by augmenting
standard statisticattests that compare averages with non-parametsts tthat compare overall
distributions. A second limitation is unobservexttbrs that may also affect developments in
citation impact, and potentially in different wafgs Pls and the control group. Possibly the most
important among these is alternative funding sairdeis likely that the far majority of individisa
from both groups (Pls and rejected applicants) haeeived external funding from a variety of
sources during thess ante andex post periods; this is actually indicated in the suraegwers in
Chapter 6. Individuals’ research activities matgofrely on a complex stream of different forms of
funding, making it very difficult to isolate thefetts of a single source. We are though able to
identify whether individuals have received a DFBrgror not over the period, however even here
we do not know whether rejected applicants have beelved in other DFF grants as a participant
(and not the PI). Nonetheless, we still view tlenparison of Pls with rejected applicants to be
very valuable in shedding light on the effects ¢fFDgrants, in particular given that we are able to
identify those publications that are directly lidkeo DFF grants. Finally, the number of

publications per individual varies greatly, withns® having only a few or just a single publication
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before or after grant reception. A low number oblcations increase the uncertainty for the
citation impact measures used in the analysisaaslso been noted above in Chapter 4.

The remainder of this subsection describes the kaimpnore detail. In order to conduct the
analysis some additional restrictions are placedhendata. First, we require that all individuals
have at least three years of publication activityheex ante period in order to produce reasonable
indicators. Hence, the first year in which a pecdaion is registered in the CI-WoS data must be
2003 or earlier. Furthermore, we require thatdhemat least one publication in both gxeante and
ex post periods. In all, 641 researchers did not haveubligation in 2003 or earlier and an
additional 34 did not have both ar ante and anex post publication. These were removed from
the sample used to conduct the comparative perficenanalyses. The final sample used consists
of 1054 Pls and 999 rejected applicants. Of the41PRIs, information on which publications are
linked to the grant was not available for 117 PTable 5.1 shows the distribution of individuals
across the five research councils, both for theainand final sample. As can be seen from the
table, attrition is greatest among rejected apptsawith roughly around 100 individuals being
removed from each research council. While sample isi still quite good for FNU, FSS and FTP,
the number of individuals with both & ante and arex post publication registered in the CI-WoS

data is fairly low.

Table 5.1. Distribution of individuals across thdive research councils included in the comparative
performance analysis.

FKK FNU FSE FSS FTP Total

Initial sample

Rejected applicants 129 372 170 440 403 1514
Pl (grantees) 50 367 114 472 211 1214
Total 179 739 284 912 614 2728

Sample used in matching analysis

Rejected applicants 25 296 63 317 298 999
Pl (grantees) 21 342 55 441 195 1054
Total 46 638 118 758 493 2053

Table 5.2 shows the distribution of individuals @cling to number of publicationex ante,
ex post and also for grant publications. In the table,hage categorized individuals into one of four
groupings: 1 publication, 2 to 4 publications, SOtpublications, and 10 or more publications. As

can be seen below, there are some individuals agittow as a single publicati@r ante or ex post
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and a larger number of individuals with only 2 topdblications. While a low number of
publications may increase uncertainty of the @tatbased indicators, we have chosen not to
impose stricter requirements on the data in oroléeeep the samples of Pls and rejected applicants

as complete as possible.

Table 5.2. Distribution of individuals according b number publications ex ante and ex post.

1 pub. 2 to 4 pub. 5to 9 pub. 10 thr)nore Total
Ex ante publications
Rejected applicants 39 141 261 558 999
PI (grantees) 7 38 82 927 1054
Total 46 179 343 1485 2053
Ex post publications
Rejected applicants 25 111 196 667 999
Pl (grantees) 14 73 119 848 1054
Total 39 184 315 1515 2053
Grant publications
PI (grantees) 91 206 269 371 937

As has been noted above, coverage of publicatior@a-WoS is typically much lower for
the humanities and social sciences. This is alected in the large attrition rates from the saenpl
here for FKK and FSE. Calculations shown abovécatd that coverage is around 44 to 55 percent
for these two research fields which, while muchdowhan in the other fields, is higher than was
expected. In order to be as inclusive as poss#ile;alculations and statistical tests have been
conducted both for the full group including all dixouncils and for a subgroup where individuals
from FKK and FSE are excluded. Differences forfiileand subgroups were typically not large,
so we have chosen to show the results for thegfallp in the main text and point out any eventual
differences in our discussion of the results. &ablith results for the subgroup are included e th
Appendix.

Tables 5.3 and 5.4 present descriptive statisticthle sample, showing bo#&x ante andex
post values, along with values for grant publication&s can be seen in comparison of the two
tables, values are typically higher for Pls thanrigected applicants, bo#x ante andex post. At
the same time, it should be noted that levels ajle for both groups. In most cases mean values

are much higher than the median value, indicatiegskewness of the data.
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Table 5.3. Ex ante and ex post MNCS indicators for PIs; mean scores, medians anstandard deviations.

Ex ante Ex ante Ex post Ex post
MNCS Exg‘l’ft 'l\J"b'iCS EF’,‘Iporir']\fNEbSS PPtopl0% PPtopl0%  PPtopl0%
P 9 P All pubs PI grant pubs
Mean 0.91 1.30 1.57 13.% 21.8% 33.9%
FKK  Median (0.92) (1.07) (1.81) (6%) (20.6%) (30%)
S.D. (0.91) (1.07) (1.10) (16.6%) (24.6%) (37.7%)
Mean 1.77 1.61 1.74 24.4% 22.2% 23.5%
FNU Median (1.40) (1.25) (1.20) (21.5%) (18.7%) (20%)
S.D. (1.31) (1.38) (1.89) (17.0%) (17.8%) (23.5%)
Mean 1.18 1.60 1.68 16.3% 22.7% 27.1%
FSE Median (0.75) (1.41) (1.50) (7.1%) (20%0) (20%)
S.D. (1.14) (1.22) (1.36) (23.0%) (23.8%) (31.7%)
Mean 1.43 1.53 1.92 19.8% 20.5% 22.6%
Fss Median (1.26) (1.28) (1.32) (17.6%) (18.4%) (17.9%)
S.D. (0.77) (1.04) (2.22) (13.4%) (13.3%) (23.4%)
Mean 1.70 1.46 1.70 24.9% 21.9% 23.4%
FTP Median (1.41) (1.16) (1.25) (23.2%) (19.5%) (20%)
S.D. (1.13) (1.10) (1.81) (15.1%) (15.9%) (23.9%)
Mean 1.57 1.55 1.81 21.9% 21.4% 23.3%
Total Median (1.32) (1.25) (1.27) (19.3%) (18.7%) (19%)
S.D. (1.08) (1.18) (2.01) (15.9%) (16.2%) (24.0%)
Ex ante P Ex post P Ex post P
All pubs PI grant pubs
Mean 11.7 12.5 4.7
FKK  Median (7.0) (5.0) (4.0
S.D. (14.0) (14.8) (3.7)
Mean 34.4 27.9 11.7
FNU Median (26.0) (21.0) (9.0
S.D. (28.1) (28.6) (11.12)
Mean 7.7 7.2 3.1
FSE Median (6.0) (5.0) (3.0)
S.D. (6.5) (8.7) (2.0)
Mean 59.5 44.2 10.8
FSS Median (46.0) (34.0) (7.0)
S.D. (56.1) (39.9) (8.4)
Mean 42.2 30.4 8.7
FTP Median (33.0) (22.0) (6.0)
S.D. (39.4) (27.5) (8.4)
Mean 44.5 33.8 10.4
Total Median (32.0) (24.0) (7.0)
S.D. (45.6) (34.4) (10.4)
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Table 5.4 Ex ante and ex post MNCS indicators for rejected applicants; mean scogs, median and standard
deviations.

Ex ante Ex post Ex ante Ex post
MNCS MNCS PPtopl0%  PPtoploss | et EXPOS P
All pubs All pubs P
Mean 0.99 1.49 21.7% 28.3% 4.4 4.8
FKK  Median (0.59) (0.99) (0%) (14.3%) (3.0) (3.0)
S.D. (1.25) (1.50) (33.1%) (32.7%) (5.5) (4.5)
Mean 1.63 1.48 21.5% 20.2% 16.7 194
FNU Median (1.14) (1.18) (16.7%) (18.6%) (11.0) (14.0)
S.D. (1.67) (1.45) (21.2%) (18.6%) (19.2) (21.4)
Mean 1.15 1.07 19.8% 13.9% 54 8.1
FSE Median (0.82) (0.89) (0%) (10%) (3.0) (6.0)
S.D. (1.26) (1.05) (27.4%) (18.0%) (6.2) (8.0)
Mean 1.11 1.19 14.2% 16.1% 20.6 26.8
FSS Median (0.93) (1.04) (11.1%) (14.3%) (15.0) (21.0)
S.D. (0.97) (1.03) (14.7%) (12.6%) (20.9) (24.0)
Mean 1.32 1.20 21.4% 17.2% 16.5 19.1
FTP  Median (1.13) (1.03) (20%) (14.3%) (12.0) (14.0)
S.D. (0.94) (0.97) (18.2%) (15.4%) (15.1) (17.9)
Mean 1.32 1.28 19.1% 17.8% 16.9 20.6
Total Median (1.04) (1.06) (14.3%) (15.1%) (11.1) (14.0)
S.D. (1.25) (1.10) (19.6%) (16.6%) (18.3) (21.1)

Method
Both in order to examine the robustness of resultsto gain a better understanding of where DFF
grants may have had the largest impact, we haveogey four different approaches in the
analysis.

The first is propensity score matching (PSM) tlestks to ensure that the matched groups of
Pls and rejected applicants are as comparable ssbjm prior to the grant period. The specific
propensity score matching approach we employ s dinialysis, “Nearest-Neighbor Matching”, is
described in table 5.5. Our main priority was tosi@e comparability in terms ax ante
publication performance, so we have adopted ayfainhple framework that includes only a limited
number of other variables. First we require ancexaatch according to research council and age
group, where age is grouped in three categorieden0, 40 to 55, and over 55 years of age at time
of funding (2005 for rejected applicants). Thelpronodel used to estimate propensity scores is
estimated using onlgx ante bibliometric indicators. Of the three bibliometimeasures, MNJS
was best able to predict grant reception, howetgemnclusion in the probit model gave a weaker

match according to the two other bibliometric measuin particular MNCS. As we consider
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MNCS and Ptop10% to be more relevant as outcomasumes, we have not included MNJS in the
probit model.

Table 5.5. Description of the Nearest-Neighbor M&hing procedure used in the analysis.

1) Specify and estimate a probit model of the prolitgtof receiving a grant to obtain propensity se?€X):

Pr(Y = 11X) = G(B, + B;X;)

2) Restrict the sample to include only individualshiritthe common support area (where individuals i
same characteristics have a positive probabilitypeing both treated (grantee) or non-treated (rejec
applicant))

3) Each treatment (receipt of grant) is paired with tion-treated that has the closest propensity scuve
require first, however, exact matches accordingegearch council and age group. The differencevdsat
propensity scores for treatments and matched dsmirost be within 0.001; otherwise they are exafuftem
the sample, thus eliminating poor matches. Morgor®tching is performed with replacement; i.e. non
treated are not removed after they are matched avitteated individual. Matching without replacemen
affected by the sort order and due to the sampéevge wish to avoid this.

4) Applying the matched sample, the average treatraffatt on the treated is estimated. As matchinth wi
replacement biases thwstatistics we correct the standard errors foraghygearance of repeated observations by

bootstrapping.

The second approach is a simple comparison of tilesample of Pls and rejected
applicants shown in Tables 5.3 and 5.4, wheressitzdl tests are conducted to assess differences.
As can also be seen in Table 58,ante values are much higher for Pls. Hence the mo#l va
approach here is to compare before-after differg@nce., whether citation impact has increased
more for Pls than for rejected applicants.

The third and fourth approaches examine subsamekedding outlyingex ante values.
We first remove the lowest quartile of the enti@mgple (both Pls and rejected applicants),
measured in terms @k ante MNCS, and thereafter examine results after rengphioth the lowest
and highest quartiles. The idea behind the formmethat there may be a number of rejected
applicants with much lower performance, and thaglusion in the analysis may weaken the
comparison between the two groups. However, irmotd treat the two groups equally, we have
taken the 28 percentile for the entire sample and removed lzdeovations below this level. The
latter removes both the top and bottom quartilestlie entire sample. To a partial extent, this

approach attempts to follow the idea used in regpascontinuity approaches that analyze a narrow
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group of granted and rejected applicants that lasest to each other in terms of application scores
However, we do not have such application scoreshypifocusing on the middle half of the sample,

we greatly limit the variation iex ante values for both groups.

Results

In the following we present the results of the faomparative analyses between Pls and rejected
applicants; first the results based on the propersiore matching approach; then the simple
comparison of the full sample of Pls and rejectepliaants focusing on before-after differences in
citation impact and comparison of subsamples baseguartiles.

Propensity score matching

Table 5.6 shows the results of the probit modedl hased to estimate the propensity score. Of the
two citation impact indicatorgx ante MNCS is the better predictor of receiving a grar287
grantees are outside of the common support (whaskrdially requires that individuals have a non-
negligible estimated probability of both grant netten and rejection) while all rejected applicants

are in the common support, resulting in a sample 666 researchers.

Table 5.6. Results of probit regression and compeson of mean values for the matched sample.

Coeff. Std.Err. P-value
Dependent var.: Receipt of grant (dummy variable)
Ex ante PPtop10% 0.056 (0.235) 0.812
Ex ante MNCS 0.103 (0.035) 0.003
Constant -0.128 (0.045) 0.004
Number of obs 2053
LR chi2(2) 22.01 0.000
Pseudo R2 0.008

Comparison of means for matched sample

Mean t-test
Granted Rejected % bias  t-stat p>|t|
Pscore 0.505 0.505 0.0 0.01 0.994
Year of birth 1960 1959.9 1.3 0.26 0.791
Ex ante MNJS 1.272 1.193 13.3 3.46 0.001
Ex ante MNCS 1.255 1.248 0.6 0.20 0.841
Ex ante PPtop10% 0.181 0.192 -6.5 -1.57 0.118

The common support consists of 767 Pls and 99@tegjeapplicants, though given that the

matching procedure selects the rejected applicelotest to the grantee in terms of propensity
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score, not all researchers in the common suppoytheaised (and some rejected applicants may be
used more than once if they provide the best matGhpe resulting matched sample that is used to
estimate the average treatment effect for thedde@TT) consists of in all 1201 researchers, 767
Pls and 434 rejected applicants (for comparisorh wgtant publications, the sample is 1097
researchers, 691 Pls and 406 rejected applicants).

Table 5.7 shows the comparison of means for thle(fuimatched) sample and for the
matched sample. We have also performed Mann-Whiests for the matched sample, again given
the skewness of many of the bibliometric indicatosed here. The Mann-Whitney test is a non-
parametric test that examines whether overallibigions for two groups are equal. If we consider
first the comparison with PIs’ overall CI-WoS pudaltion activity after grant reception, mean
values of both MNCS and PPtop10% are greater ferbBth in absolute values and differences,
though differences are only weakly significant é&mpost MNCS (10% level) and insignificant for
ex post PPtopl0%. The Mann-Whitney test however are sdmaewtronger, with distributions
significantly higher at the 5% level (1% fex post MNCS) for PIs for all 4 indicators.

Table 5.7. Average treatment effects on the treatefor MNCS and Ptop10%, all publications.

. . p.value ©-value
Pl Rejected Difference S.E. (t-stat) (M_ann-
Whitney)
Ex post MNCS Unmatched 1.545 1.280 0.266 0.050
ATT 1.415 1.317 0.098 0.066 0.067 0.007
Ex post PPtop10% Unmatched 0.214 0.178 0.036 0.007
ATT 0.196 0.189 0.007 0.011 0.258 0.084
Diff MNCS Unmatched -0.057  -0.057 -0.000 0.058
ATT 0.116 0.080 0.036 0.063 0.074 0.030

Diff PPtop10% Unmatched -0.011 -0.011 0.000 0.009
ATT 0.010 -0.005 0.015 0.012 0.066 0.094

When considering instead only grant publicationstaad of all publications for PlexX
post), shown in Table 5.8, differences in means arehmlamer and the ATT is significant in all
four cases, in particular for thex post MNCS (at 1% level). The results from the Mann-Way
tests are somewhat weaker, where differences argveoand significant for MNCS and PPtop10%

in levels but not in differences.
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Table 5.8. Average treatment effects on the treatefor MNCS and PPtop10%, grant publications.

. . p.value -value
PI Rejected Difference S.E. (t-stat) (M_ann-
Whitney)
Ex ante MNCS Unmatched 1.810 1.280 0.530 0.073
ATT 1.640 1.336 0.304 0.093 0.001 0.078
Ex ante PPtop10% Unmatched 0.233 0.178 0.055 0.009
ATT 0.207  0.190 0.017 0.012 0.092 0.925
Diff MNCS Unmatched 0.246  -0.045 0.291 0.075
ATT 0.366  0.068 0.298 0.091 0.001 0.128
Diff PPtop10% Unmatched 0.013 -0.012 0.026 0.010

ATT 0.024 -0.004 0.028 0.014 0.023 0.525

The results above draw on the full sample includatigive research councils. When the
analysis is limited to the STEM fields where Cl-Wo&verage is highest (FNU, FSS and FTP),
results are similar though with some differenc&€®r all ex post publications, results for the ATT
are slightly weaker when FKK and FSE are removbdudgh given that differences were only
weakly significant for all five councils, with thesult that they are not significant for FNU, FSS
and FTP. In contrast, ATT results for grant puddiiens are slightly stronger when FKK and FSE
are removed, though with the same levels of sigaifte (5% level). Results from the Mann-

Whitney tests are generally the same with and witlk&KK and FSE.

Comparison of grantees and rejected applicants for full and subsamples

In the following we compare citation impact resufts the full sample of Pls and rejected
applicants and for subsamples where the firstdthes$t quartile gx ante) is removed and then both
the lowest and highest quartiles. We considet fiivs entire set ofx post publications for Pls and
thereafter the publications that are linked to@id- grant.

Table 5.9 shows the results where PI indicatorsbaised on all publications after grant
reception. Results are shown for the same foucators as above: MNCS, PPtop10% and before-
after differences for these two indicators. Botkeam and median values are shown for each
indicator, and for each of these we have condubtt t-tests and Mann-Whitney tests. The
results oft-tests are indicated by asterisks for mean valoegifantees and Mann-Whitney for
median values (no asterisk implies that differenais not significant at the 10% level). If we
examine the first rows of results for the full sdeypve can see that both the post MNCS and
PPtopl10% for Pls are significantly greater (at1B& level) than those for the rejected. In contrast

to the matching procedure above, Pls and rejegipticants have not been matched here and thus
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did not have similar bibliometric scores ante. Since, both the MNCS and PPtop10% are higher
for PIS bothex ante andex post, we cannot interpret this as an indication of ti@ct of DFF grants.
The result does however indicate that DFF is fugpdin average those with the highest level of
performance measured in terms of citation scofHse difference measures provide a more valid
measure of a potential effect. While these diffeez measures are slightly higher for Pls, the
differences are not statistically significant. fhermore, the results indicate that average vdhres
both the MNCS and PPtop10% have declined over tiffilee results for subsamples can help in
determining whether this decline is general acresgarchers in terms of performance or if it is
mainly due to a subgroup, for example the lowesherighest performers.

The next rows in Table 5.9 show results for thesanfiple where the lowest quartile in terms
of ex ante MNCS have been excluded. The lowest quartileunhes 173 Pls and 340 rejected
applicants. As for the full samplex post averages for both the MNCS and the PPtopl10% are
significantly higher for Pls, though now the befafter differences for these two indicators is
significantly greater for Pls as well. However, ilwhthe difference between PlIs and rejected
applicants for these differences (the so-callededihce-in-difference measure, DiD) are much
larger than for the full sample, values for botlugs are still negative and actually much lower
than for the full sample.

This result changes when we examine values fontidelle half of the sample, where both
the lowest and highest quartiles have been remofted.all four indicators, values for grantees are
again significantly higher, though now differenc® positive for Pls. The mean value of the
MNCS increases by 0.18 from tlee ante to theex post period, which is a fairly sizeable increase.
In contrast the increase in the PPtop10% for geanienegligible, at 0.001. Hence, it would appear
that declines both in mean normalized citation es@nd proportions of highly cited articles are
mainly driven by the highestx ante performers, where the lowest 75% of researchex® ha
generally experienced an increase in the citatatesr of their work (both Pls and rejected
applicants, though to a much larger degree for. PAspossible explanation for this result is tha t
highest performing researcheex @nte) are typically at a later stage of their careersere it is
more a question of maintaining their high levelreéearch and much more difficult to improve
further on it. While access to grant funding mayam important factor in maintaining these high
levels, it does not appear that it is able to immprperformance for this group.

Table 5.10 below shows results whexgost citation measures for Pls are calculated solely

on the basis of publications that were reportebedinked to the DFF grant. If we compare first
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values for MNCS for PIs’ grant publications witho#ie in table 5.9 for all publications, it can be

seen that mean values are much higher for graricptibns while median values are only slightly

larger.

Table 5.9. Ex post MNCS and Ptop10% for PlIs (all pblications) and rejected applicants.

Mean Median Mean Median Mean Median Mean Median
Full Expost Expost Diff Diff PPtop1l0% PPtopl0% Diff Diff
sample MNCS MNCS MNCS MNCS PPtopl0% PPtopl10%
Rejected 1.28 1.062 -0.045 0 0.178 0.151 -0.012 0
Grantee  1.545%** 1.254%** -0.023 0.003 0.214**=*  B8*** -0.005 0

Mean Median Mean Median Mean Median Mean Median
Q2-Q4 Expost Expost Diff Diff PPtop10% PPtopl0% Diff Diff

MNCS MNCS MNCS MNCS PPtop10% PPtopl0%
Rejected 1.449 1.214 -0.322 -0.248 0.202 0.184 65.0 -0.05
Grantee  1.651** 1.37%** -0.123%**  -Q.1*** 0.229***  (0.2%** -0.024%*** -0.019***

Mean Median Mean Median Mean Median Mean Median
Q2-Q3 Expost Expost Diff Diff PPtop1l0% PPtopl0% Diff Diff

MNCS MNCS MNCS MNCS PPtop10% PPtopl0%
Rejected 1.247 1.088 0.052 -0.09 0.171 0.153 -0.013 -0.006
Grantee  1.407*** 1.193*** 0.18** 0.052***  (0.192** OL71**  0.012*** 0.001**

Results of statistical tests shown after valuedisr p-values (one-sided) for t-test shown for mealues and p-values for Mann-Whitney shown for
median values. ***/**/* indicates that values ar@gificantly higher for grantees compared to regdctpplicants at the 1%/5%/10% level. No
asterisk implies that the difference between gem#nd rejected applicants is not significant @tlib®o level.

This appears to indicate that the citation impactgfrant publications has been much higher

than non-grant publications for a minority of Ridjile citation impact has been similar for grant

and non-grant publications for the group of Plaaghole. This is also reflected in the results for

difference measures. For example for the full dampefore-after differences for both MNCS and

PPtop10% are both positive for grant publicatioospared taex ante and are significantly greater

than those for rejected applicants. In contrastnMWhitney tests of whether overall distributions
are different for Pls and rejected applicants apé significant for these difference measures.
Results for the two subsamples are along the sams, Ishowing very large increases in mean

values of the MNCS, but much smaller increasesd®diine in the median.
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As for the above results for all publications, tbe two subsamples the results for grant
publications show large and highly significant drffnces when examining changes in the MNCS
and PPtop10%.

Table 5.10. Ex post MNCS and Ptop10% for PIs (grarpublications) and rejected applicants.

Mean Median Mean Median Mean Median Mean Median
Full Expost Expost Diff Diff PPtopl1l0% PPtopl0%  Diff Diff
sample  MNCS MNCS MNCS MNCS PPtopl10% PPtop10%
Rejected 1.28 1.062 -0.045 0 0.178 0.151 -0.012 0
Grantee  1.81*** 1.268** 0.246** -0.059 0.233***  (QLO*** 0.013**= -0.01

Mean Median Mean Median Mean Median Mean Median
Q2-Q4 Expost  Expost Diff Diff PPtop10% PPtopl0%  Diff Diff

MNCS MNCS MNCS MNCS PPtop10% PPtopl0%
Rejected 1.449 1.214 -0.322 -0.248 0.202 0.184 65.0 -0.05
Grantee  1.926** 1.413*** (0.182** -0.105*** 0.251**  0.2** 0.002*** -0.022%**

Mean Median Mean Median Mean Median Mean Median
Q2-Q3 Expost  Expost Diff Diff PPtop1l0% PPtopl0%  Diff Diff

MNCS MNCS MNCS MNCS PPtop10% PPtopl0%
Rejected 1.247 1.088 0.052 -0.09 0.171 0.153 -0.013 -0.006
Grantee  1.663** 1.204*** 0.428** 0.014*** 0.208**  0.167 0.027*** -0.012*

Results of statistical tests shown after valuesgfantees; p-values (one-sided) for t-test shownrfean values and p-values for
Mann-Whitney shown for median values. ***/**/* indates that values are significantly higher for ¢gges compared to rejected
applicants at the 1%/5%/10% level. No asterisk iegpthat the difference between grantees and egjegiplicants is not significant
at the 10% level.

Summary
The validity of a non-experimental effect analysislependent on the comparability of treatment
and control groups prior to ‘treatment’ (in thisseareceipt of a DFF grant). In this sense, the
analysis based on propensity score matching (P&bl)ld be considered to provide the most valid
assessment of effects of DFF grants on the citatigract of grant recipients. The PSM procedure
first removes around 300 grantees where it wagaossible to make a valid comparison and then
selects the most comparable (around 450 of the @983ted applicants to analyze the existence of
an effect.

The results of the PSM are generally supportiva pbsitive difference in performance for
Pls compared to matched rejected applicants. BINIES and PPtop10% are significantly higher
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for Pls. This is particularly the case when usihg Mann-Whitney test that compares overall
distributions of the two groups. T-tests companngan values also show a positive effect, though
these results are weaker.

At the same time, it is important to keep in mihd timitations to the analysis that has been
described above. While this matching procedures gong way in ensuring the comparability of
Pls and the control group of rejected applicarttss still unable to control for unobserved factors
that may vary over time. In addition, the low nenlof publications for some individuals can
affect the precision of estimates.

Compared to alex post publications for Pls, averages for MNCS and PR¥épkare much
higher for grant publications while the median esare almost equal. This implies that values for
grant publications are more highly skewed, with Dgtnts yielding higher citation impact for
some while for most the impact for grant and o#ixgpost publications are more similar. The PSM
results for grant publications appear to reflecs,tvith strong, positive results concerning mean
values but much weaker results concerning the dwdisdribution of grant publications compared
to that for matched rejected applicants.

The remaining approaches compare Pls and rejepfdatants for the full and subsamples.
As they do not utilize a matching procedure to emshat citation performance is comparable prior
to grant reception, it is only reasonable to comsttie difference in difference (DiD) estimatesttha
compare before-after differences in MNCS and PFRI®pl1l Comparison of the full and subsamples
is particularly helpful in seeing where DFF gramigy have had the greatest impact.

We do not find evidence of a significant differengecitation impact when considering the
full sample. This appears to be in particularuaficed by the lowest performing Pls ex ante.
While their citation impact increases, it does marease more so than for comparable rejected
applicants.

Before-after differences in citation impact amohg highest performers are greater for Pls;
however, average citation impact declines over tioneboth groups. One possible explanation for
this result is that this group consists of wellabsished researchers that are still produce wotk wi
high impact but are not able to maintain previaels.

The strongest results were found for the middleugrof grantees, who experienced large

increases in citation impact that was also sigarftty higher than for rejected applicants.
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Comparative analyses of journal publication behavio ur among FKK and FSE

applicants based on publications from the national BFI database from 2009 to 2012

In Chapter 4 we examined the publication behaviouFKK and FSE grant publications in relation
to the national and international journals thed&las were published in. We used the “status”
levels of journals as determined in the nationahiBla bibliometric indicator (BFI). Hence, we
examined the proportion of level one and level faarnal articles published between 2009 and
2012 for the councils and compared them to ovaaibnal trends. Indeed, publication behaviour
for all five councils showed a larger “preferendef’ publishing in level two journals compared to
national trends for the main research areas. Tdukdoound for doing this analysis was the
perceived poor coverage of especially FKK jourrtéickes in the CI-WoS. As the main focus of
this report is performance analyses based on impaoct coverage of FKK and to a lesser extent
FSE makes such analyses questionable. Henceppmrsithe overall publication analyses and in
order to be able to better characterize these paonered fields, a journal publication behaviour
analysis was included. Obviously, we still focymon journal publication behaviour, which indeed
plays a less important role in the social sciermad especially the humanities compared to the
traditional STEM fields. But the two-tiered Danisffiassification of journals needed for an
examination of publication activity according taujoal “status” is a selective chosen subset of
outlets but it only categories journal articlesfiom 2009-2012, in turn, however all language
journal are covered. So, journal publication beébawis the only viable means for examining FKK
and FSE according to “preferences for publication”.

Similar to the supportive BFI-journal publicatioehaviour analysis for FKK and FSE in
Chapter 4, we also perform a corresponding analgssupport the above-outlined comparative
analyses between Pls and rejected applicants.afdlgsis presented below is more restrictive than
the analysis in Chapter 4 as we only consider Rdisrgjected applicants from FFK and FSE. Also,
the matching procedures are not as sophisticatdieampact analyses above due to lack of proper
bibliometric matching data and because we needbdr atata collection techniques which we
expected to would cause considerable attrition @mnoeses, hence a pragmatic strategy was
applied and then subsequent assessments of this redludetermine the validity of the findings.

Below in Table 5.11 we present a comparison betweksnand rejected applicants in
relation to their “preference” for publishing invid one and level two journals in 2009 to 2012.
Notice, the publication sets examined include lgymt and not grant publications. Also, it is not

possible to do a meaningful analysis of pre and ppplication publication behaviour as we only
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have journal “status” data from 2009 to 2012. Wad) however, looked into more general
publication profiles from 2001 to 2012 based orrc®es for individual Pls and rejected applicants
in the Danish National Research Database (NRD), that profiles from these results (i.e.,
publication types published) were quite similagugh generally we consider this data problematic.
Hence, we only focus upon the actual journal palilbn activity from 2009 to 2012 as these data
can be validated by combining the matches fromNR® database with publication information
from the BFI-database. The data collection ancchiag) techniques are outlined in Chapter 3; here
we just sketch the process. All eligible Pls aegated applicants (defined in the analysis in the
previous section) were manually searched for in NRD database and for those identified
publication portfolios were established. Subsetlyersupposed journal articles of all kinds
published between 2009 and 2012 were extractedcanstituted the reduced portfolio for each
researcher (remember that the NRD database, wiiiéxing publication type and year, has a lot of
noise in its data). Finally, the portfolios of joal articles were automatically matched to journal
publications in the BFI data base for the sameoperiMatching was done on title-strings as the
bibliographic information reported to the BFI andRIN databases have the same source, namely
local bibliographic information systems at the Bdmuniversities.

From Table 5.11 we can see that Pls, both for R8EFKK show larger preferences for
publishing in level two journals compared to thected applicants. However, while the difference
is marked for FSE, the difference is small for FKK.

Table 5.11. Journal publication behaviour for FKK and FSE Pls and rejected applicants based on data
from the BFI database from 2009-2012.

FSE: PIs FSE: FKK:
. . FKK: Pls . .
Rejected applicants Rejected applicants

Number of researchers 138 270 115 256
Matched j | publicati
viatehed jornal publications = g 831 635 421
included in the analysis
M ber of j I

ean number otjourna 37 3.1 5.5 1.6
publications per portfolio
Publications in level 1 journals  52.6% 67.1% 65.7% 68.4%
Publications in level 2 journals  47.4% 32.9% 34.3% 31.6%

Given the complicated identification and matchimggedures, combined with attrition and the fact
the journal status may turn out to be somewhaiwaus many FKK fields, we really cannot draw
any firm conclusions for small differences betw&ds and rejected applicants in the FKK set. The

differences, however, are marked for FSE, here mweahle to say that Pls seem to have a greater
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preference for publishing in level two journals owevel one journals compared to the rejected
applicant set. As we have stated before this mssrsomewhat with the larger attention to journals
publication in many FSE fields, but it is also woe thought that peer review processes for hiring,
promotion and funding to a large extent these dagsbased on scrutinizing researcher’s cv for
publication activity. Where publications are pshkd, instead of actual impact, seems to matter.
Thus the publication behaviour shown above may ialdizate something about what is prioritized

in the selection process, be it funding or detemmgirwhat constitutes a level two journal? No

matter what, there is marked difference betweeseghonded and those rejected in the journal

publication behaviour between 2009 and 2012 folRBE applicants.
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6. Results of surveys and interviews

Chapter 6 follows up on and supports the two previochapters on bibliometric performance by
presenting results from two surveys among PI's egjdcted applicants. The chapter further
extends this by presenting the overall results feoseries of qualitative interviews tapping inte th

relative importance and consequences of being flrategetting a rejection among PI's and
rejected applicants. Together, the survey resultsthe interviews thus provide a richer contekt fo

the interpretation of the bibliometric analyses.

Methods

Surveys: A brief survey was conducted both amongpients of a DFF grant during 2005-2008 and
among the control group of rejected applicants.e Ppharpose of the survey among grantees is
twofold. First, the survey seeks to validate anmiate lists of grant publications that were
submitted shortly after project completion. Them®l objective of the survey is to obtain
information on the PI's role in the project, on tiesearch in the project itself, on the importaoice
the grant and on other funding activity around fhesiod. The following topics are covered in the

survey among grantees:

* The PI's role in the funded research project

» Other scientific outputs that were related to thented project

» Types of contributions of the project (data, methtbdory, equipment, etc.)

* Proof of concept for the main idea to be examined

» Other research grants before, during and aftegitaiet period

 The importance of the rejection for the applicantssearch, career, later funding

opportunities, and the other project participastgisequent career.

The survey was sent out to all grantees for whiclalad e-mail address could be found.
While the same questionnaire was used for posteltmafships, results are presented separately for
postdocs. The resulting sample for grantees iecluti399 individuals, including 116 postdoc
fellowships. The response rate for the main grolipl's (excluding postdocs) was 64.9%, and
57.8% for postdocs. The relative low number oftposs means that these results should be treated

with caution. This is in particular the case whenlook at the results of the individual councils.
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The survey among rejected applicants seeks to eeaminat happened to the projects that
were rejected, e.g., whether other sources of fndias found or if the project was abandoned and
other funding activity around this period. Thevay also asks about the effects of the rejection.
The following topics are covered in the survey agmjected applicants.

* What happened to the project that DFF declineéhente?

* (if continued) How was / is the project funded?

» Other research grants over the period 2001-20G8,d®P| and as participant.

« The importance of the rejection for the applicantssearch, career, management
competences, collaborations, later funding oppdiies; status and recognition, and the

other project participants’ subsequent career.

The survey was sent out to all rejected applicantbe control group for which a valid e-
mail address could be found, in all 1652 individualOut of these 1652, 730 participated in the

survey, yielding a response rate of 44.2%.

Interviews: In addition to the surveys a numbergaélitative interviews were conducted. The
purpose of these interviews was to deepen and euaedindings of the bibliometric analyses and
surveys to grant recipients and rejected applicemBFF. To this end, 30 individual interviews
were conducted with 20 funded Pls (4 from eactheffive councils) and 10 rejected applicants (2
from each council). It is important to note thhaistsample size cannot be representative of the
entire population of granted and rejected applEémDFF, and the variation across councils should
merely be seen as an attempt to cover a wide yarfejualitatively different experiences.

The interviewees were thereby selected with the ainensuring variation on as many
factors as possible, e.g., bibliometric performadeg¢a, number of applications and the (self-
reported) significance of receiving/not-receivinggeant. The selection also aimed to ensure
variation on gender as well as institutional adfion.

Interviewees were contacted via email, and subselyuey phone, and the interviews were
also conducted over the phone by two individuatmviewers on the basis of the jointly developed
interview guide that refers directly back to thetuat survey responses by Pls and rejected
applicants.

The overall themes of the interviews are listedWel

» Career context at time of application

» Fate of the (rejected) project
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» Experienced (positive and negative) effects of grajection/ approval in relation to status,

career

* Role of DFF and other sources of financing in lagsearch funding strategy

In the following sections the results of both theveys and the interviews are presented.

Characteristics of the projects: Types of outputs, contributions and status of the

research idea

The first section with results in this chapter expb selected characteristics of the funded p®ject
based on both the surveys and the interviews. BEsiplis here placed on questions of the status of
the research idea at the time of the submissidheoproposal, the contributions which the projects

have led to, as well as the types of commerciailgnbed outputs that have come out of the funding.

Table 6.1. Q7. How advanced was the project's maimesearch idea at the stage when the proposal was
submitted? (in %). Pls of DFF grants (excl. Postdas).

All FKK  FNU FSE FSS FTP

No proof-of-concept 13.6% 7.9% 11.1% 12.5% 15.8% .4%/
Some proof-of-concept 73.8% 66.7% 71.7% 78.8% 76.3%8.0%
Already proven 95% 19.0% 11.9% 75% 6.3% 7.8%
Don't know/ not applicable 3.1% 6.3% 53% 1.3% 1.6%l.7%
Number of observations 737 63 226 80 253 115

Table 6.1 shows the results from the Pls of DFmtgréexcl. postdocs) on the question of
how advanced the project’s main research idea WwHseastage when the proposal was submitted.
To the extent that this question can be seen asdicator of the degree of risk taking in the
selection of projects the results indicate thatehe a quite large majority of relatively safe,liwe
consolidated research among the funded projec® @me proof or already proven). In general
we do not observe a large variation across the a@lsyralthough we see a tendency to more risk
taking projects within FSS and FTP.

These results are partially supported by the im@rs, where many informants perceive
DFF as a relatively risk-averse funding source,clwhiends to support well consolidated ideas and
researchers. As mentioned in the analysis of bhealkgh research these findings may contribute

to the explanation of why DFF grants lead to a seha lower share of breakthrough results than
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DNRF. But again it should be emphasized that wee funding bodies play different roles in the
Danish system and that a direct comparison couldibkading.

Some informants in the interview study, howevespahighlight the innovative nature of
their idea and describe their application as a-higkproject. They often express gratitude toward

DFF for supporting their ideas, despite their ragiah for being risk-averse. What we observe is in
other words a somewhat mixed picture.

Table 6.2. Q7. How advanced was the project's maiesearch idea at the stage when the proposal was
submitted? (in %). DFF postdoc fellowships.

All FKK  FNU FSE FSS FTP

No proof-of-concept 13.0% 0.0% 9.1% 60.0% 11.1% %.7
Some proof-of-concept 75.9% 57.1% 81.8% 40.0% 77.832.3%
Already proven 56% 143% 9.1% 0.0% 56% 0.0%
Don't know/ not applicable 5.6% 28.6% 0.0% 0.0% 9%.6 0.0%
Number of observations 54 7 11 5 18 13

When we turn to results of the same question ptsé#de DFF postdoc Fellowships we see
a very similar pattern. Only the results from RBB&nt recipients are surprising, but this mostljike
reflects the very low number of respondents (5) pexthaps the formulation of the survey-question
which may be seen as more suited to the hard ssenc

Following these results we then turn to the quastb the contributions of the funded
projects. Again we make a distinction between did postdoc fellowship recipients. Table 6.3

shows the results from the Pls, while Table 6.4d@é&h the responses from the postdocs.

Table 6.3. Q6. Please indicate the contributiond ¢the research project (in %, possible to choose me than one
category). Pls of DFF grants (excl. postdocs).

Developing/ Developing/ Developing/  Developing/ using  Developing/ Other
using new  using a new using a new new equipment using new
data theory method materials
FKK 76.5% 72.1% 60.3% 10.3% 11.8% 14.7%
FNU 66.7% 69.1% 66.7% 24.8% 15.0% 9.8%
FSE 64.9% 62.8% 41.5% 0.0% 3.2% 7.4%
FSS 75.1% 60.3% 52.5% 13.1% 9.8% 6.7%
FTP 63.4% 60.3% 71.0% 19.1% 24.4% 6.1%
Total 69.7% 64.1% 59.0% 15.8% 13.0% 8.3%

Number of observations: 737
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As we see in the table, large shares of respondenmtsall councils report that new data,
theory and methods have come out of the grantst shiprisingly a larger variation between
different fields can be observed when it comesdw quipment and new materials. In general
these figures are substantially lower for all fegldhut in line with general expectations FNU and

FTP scores the highest here.

Table 6.4. Q6. Please indicate the contributiond the research project (in %, possible to choose me than one
category). DFF postdoc fellowships.

Developing/ Developing/ Developing/ Developing/ Developing/ Other

using new data using a new using a new using new using new

theory method equipment materials
FKK 54.5% 63.6% 27.3% 0.0% 18.2% 0.0%
FNU 66.7% 50.0% 58.3% 16.7% 8.3% 16.7%
FSE 50.0% 66.7% 16.7% 0.0% 0.0% 0.0%
FSS 85.7% 61.9% 57.1% 4.8% 4.8% 0.0%
FTP 70.6% 35.3% 47.1% 29.4% 23.5% 0.0%
Total 70.1% 53.7% 46.3% 11.9% 11.9% 3.0%

Number observations: 54

Table 6.4 shows the results of the same questioongnthe postdoc respondents. The
pattern is very similar to the one observed abowenfthe Pls, although the general shares are a
little lower. Also this result is in line with egptations, as we hypothesize that the postdocqisoje
in general are a little less advanced than thestaigsearch projects. Again it should be emphdsize
that the total number of observations is low, aedde that interpretations of the data should be
done with caution.

As the last element in this section we then turrthi® reported commercially oriented
outputs of the grants. Table 6.5 shows the regsoinem the Pls, while Table 6.6 shows the results

of the postdocs.

Table 6.5. Q4. Please give the number of other satific outputs that were related to the granted poject. Results
for Pls of DFF grants (excl. postdocs).

Sum patent Sum approved Pct. with patent ~ Sum spinoffs Pct. with

applications patents appl. or grant spinoff
FKK 0 0 0.0% 7 5.9%
FNU 10 6 3.7% 7 2.5%
FSE 0 0 0.0% 1 1.1%
FSS 20 9 5.1% 20 3.0%
FTP 37 17 21.4% 7 4.6%
Total 67 32 6.2% 42 3.1%
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As Table 6.5 shows the number of these types @ratientific outputs that were related to
the granted project is in general quite low acrasst councils. This is expected as the primary aim
of DFF is to support curiosity-driven research eaththan research oriented towards
commercialization. Unsurprisingly, these typestifer outputs are hardly found within FSE and
FKK. The highest shares are found within FTP v@thpatent applications and 17 granted patents
(21 percent of all).

Table 6.6. Q4. Please give the number of other eatific outputs that were related to the granted
project. DFF postdoc fellowships.

Sum patent Sum Pct. with Sum spinoffs Pct. with
applications  approved  patent appl. spinoff
patents or grant

FKK 0 0 0 0 0
FNU 0 0 0 0 0
FSE 0 0 0 0 0
FSS 0 1 4.8% 0 0.0%
FTP 4 0 5.9% 1 5.9%
Total 4 1 3.0% 1 1.5%

As table 6.6 shows these types of outputs are lalgofor the postdocs and only found
within FSS and FTP. Again attention should be paithe very low number of observations. Also,
in the original reports where the grant outputseagwcumented, patent applications and patents are

also mentioned. In Table 11.8 in the Appendix aeehtabulated these initial reported outputs.

Role of the grant recipient in the funded research project:

In addition to the question of the characteristofsthe funded projects the surveys and the
interviews also looked at the role of the granipient in the funded research project. The main
guestion is to what extent the Pl is actively imeal in the actual research. The same question was
also answered by the postdocs.

As Table 6.7 below shows there is in generally iy Varge share of the Pls (80 percent)
indicating that they not only are responsible fa grant and project management, but actively take
part in the primary research activities. There lave/ever some variation across the councils with
FSE and FKK as the highest (92 and 87 percent cégpky) and FSS and FTP as the lowest (72
and 76 percent respectively). This pattern issupprising given our general knowledge of group

sizes and traditions of collaboration within diEat scientific fields.
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Table 6.7. Q1. What was your role in the funded earch project? (in %). Pls of DFF grants (excl. pstdocs).

All FKK FNU FSE FSS FTP

Project management, and actively part. in research  80.1%  86.8% 86.1% 91.5% 71.6% 76.3%
activities

Project management, but only limited part. in resea  8.2% 2.9% 4.5% 21% 12.2% 13.0%
activities

Project management and research activities delégate 11.4% 7.4% 9.4% 6.4% 16.2% 9.9%

colleagues
Other 0.4% 2.9% 0.0% 0.0% 0.0% 0.8%
Number of observations 833 68 244 94 296 131

11 percent on average indicate that they were @dgonsible for the grant, while the daily
project management and primary research actiwtie® delegated to colleagues. The interviews
indicate that the establishment of groups is segheprimary aim of the grants, which supports the
survey results above. Many younger Pls mentionpthesibility to create a research environment
around oneself as a major advantage of receiviggaat and as something which has a very
positive effect on their future career. Others timenthe opportunity to focus on research as a

major advantage by means of the exemption fromr atiséitutional obligations.

Table 6.8. Q1. What was your role in the funded earch project? DFF postdoc fellowships.

All FKK FNU FSE FSS FTP
Project management, and actively 94.0% 90.9% 91.7% 100.0% 95.2% 94.1%
part. in research activities
Project management, but only . . . . . .

limited part. in research activities
Project management and research

I 4.5% 0.0% 8.3% 0.0% 4.8% 5.9%
activities delegated to colleagues
Other 1.5% 9.1% 0.0% 0.0% 0.0% 0.0%
Number observations 67 11 12 6 21 17

* no answers in this category

When we turn to the same question for the DFF pastdllowships, Table 6.8 shows that
almost all grant recipients within this categorgyphn active role in the actual research activities
Anything else would also be highly surprising giwée size of the projects and the position of the

researchers at this level.
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Importance of receiving a DFF grant or a rejection
Section 4 deals with the importance of getting & @ffant as well as the importance of getting a
rejection. Table 6.9 shows the results of the Péhle 6.10 the results of the postdocs, and finally

Table 6.11 shows the results for the rejected eppis.

Table 6.9. Q8. How would you rate the importancefdhis specific DFF grant? (in %). PIs of DFF grans (excl.

postdocs).

For your research at the time

All FKK FNU FSE FSS FTP
Crucial importance 55.9% 50.8% 62.3% 57.0% 52.0% .9%3
Considerable importance 35.4% 38.1% 31.8% 32.9% 3989. 33.9%
Some importance 7.1% 11.1% 4.0% 8.9% 7.1% 9.6%
Little importance 1.0% 0.0% 0.4% 0.0% 1.2% 2.6%
No importance 0.7% 0.0% 1.3% 1.3% 0.4% 0.0%
Number of observations 732 63 223 79 252 115

For your career

All FKK FNU FSE FSS FTP
Crucial importance 33.7% 25.4% 42.6% 34.2% 27.9% .0%3
Considerable importance 36.7% 38.1% 36.3% 35.4% 9935. 39.1%
Some importance 20.7% 25.4% 13.5% 13.9% 27.9% 20.9%
Little importance 6.7% 6.3% 4.9% 11.4% 6.8% 7.0%
No importance 2.3% 4.8% 2.7% 5.1% 1.6% 0.0%
Number of observations 731 63 223 79 251 115

The opportunities for later successful funding

All FKK FNU FSE FSS FTP
Crucial importance 25.3% 17.5% 31.7% 26.9% 22.4% 22.6%
Considerable importance 39.9% 39.7% 39.8% 28.2% 41.6% 44.3%
Some importance 23.8% 28.6% 18.1% 24.4% 28.4% 21.7%
Little importance 6.9% 9.5% 5.4% 11.5% 5.2% 8.7%
No importance 4.1% 4.8% 5.0% 9.0% 2.4% 2.6%
Number of observations 727 63 221 78 250 115

On the other project participants’ subsequent caree

All FKK FNU FSE FSS FTP
Crucial importance 34.5% 26.8% 33.2% 28.6% 36.0% 41.2%
Considerable importance 38.1% 39.3% 31.8% 38.6% 41.3% 42.1%
Some importance 18.0% 21.4% 20.3% 17.1% 17.4% 14.0%
Little importance 4.8% 0.0% 6.9% 8.6% 4.0% 2.6%
No importance 4.5% 12.5% 7.8% 7.1% 1.2% 0.0%
Number of observations 704 56 217 70 247 114
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As Table 6.9 shows, almost all respondents indittaie getting the grant at the time of the
proposal was crucial or very important for theisegarch (on average more than 90 percent). We
only see minor variations across fields with regardthis question. Also with regard to the
importance of the grant for the careers of thepieats, a very large share sees it as crucial or of
considerable importance. Here we see some varga#oross the different councils with most FNU
grantees seeing it as crucial (42.6 percent), wiha#dowest number is found within FKK with 25.4
percent.

Also with regard to the opportunities for later sessful funding, large shares see the DFF
grant as highly important. Again we see the saateep as above with FNU grantees rating the
importance highest and FKK grantees rating it theelst. This pattern might reflect the fact that
the share of basic funding is much higher withie umanities than within the natural sciences.
Finally Table 6.9 also shows that grantees acribssemas see the grants as highly important for the
careers of the other participants in the projects.

Similarly to these results from the survey abowvel aot surprisingly, the informants in the
interviews generally rate the importance of thentgaighly, both for their research at the time, fo
their career and for the career prospects of athEi@vever, timing seems to affect the perception
of career influence of the grants. A grant is pesed to be particularly significant for younger
researchers in the beginning of their career, asd ignificant for more established researchers.
The more experienced researchers among the infésnaae able to look back on their academic
career and a range of grant applications along kejictions. The grant that helped them establish
a field of research and gain ground in academtamsidered the most influential one due to timing.
Many informants reflect on and express concernttieir younger colleagues, and mention that
there ought to be more opportunities for them taldish themselves, similarly.

In terms of the perceived importance of the grantfditure grants, there is as mentioned a
general idea, that being funded makes it easi@btain additional funding. Several informants
who have both received grants and rejections, hewewention that the criteria for acceptance are
not transparent and that the reasons given foiviagethe grant vs. not receiving the grant are not
particularly helpful in the development of new @ applications.

The DFF postdoc fellowship grantees were askeds#ime questions. Their answers are

presented in Table 6.10 below.
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Table 6.10. Q8. How would you rate the importancef this specific DFF grant? DFF postdoc fellowships

For your research at the time

All FKK FNU FSE FSS FTP
Crucial importance 79.6% 75.0% 81.8% 75.0% 83.3% .9%6
Considerable importance 16.7% 25.0% 9.1% 25.0% 9%6.7 15.4%
Some importance 1.9% 0.0% 0.0% 0.0% 0.0% 7.7%
Little importance 1.9% 0.0% 9.1% 0.0% 0.0% 0.0%
No importance * * * * * *
Number of observations 54 8 11 4 18 13
For your career

All FKK FNU FSE FSS FTP
Crucial importance 72.2% 62.5% 72.7% 75.0% 66.7% .684
Considerable importance 18.5% 25.0% 9.1% 25.0% 927.8 7.7%
Some importance 7.4% 12.5% 18.2% 0.0% 0.0% 7.7%
Little importance 1.9% 0.0% 0.0% 0.0% 5.6% 0.0%
No importance * * * * * *
Number of observations 54 8 11 4 18 13

The opportunities for later successful funding

All FKK FNU FSE FSS FTP
Crucial importance 40.4% 37.5% 45.5% 0.0% 47.1% 5%8.
Considerable importance 28.8% 25.0% 36.4% 66.7% 4989. 15.4%
Some importance 19.2% 12.5% 9.1% 33.3% 235% 23.1%
Little importance 7.7% 25.0% 0.0% 0.0% 0.0%  15.4%
No importance 3.8% 0.0% 9.1% 0.0% 0.0% 7.7%
Number of observations 54 8 11 4 18 13

On the other project participants’ subsequent caree

All FKK FNU FSE FSS FTP
Crucial importance 2.2% 0.0% 0.0% 0.0% 0.0% 9.1%
Considerable importance 17.8% 25.0% 10.0% 0.0% 923.518.2%
Some importance 31.1% 25.0% 40.0% 0.0% 41.2% 18.2%
Little importance 22.2% 0.0% 0.0% 33.3% 23.5% 45.5%
No importance 26.7% 50.0% 50.0% 66.7% 11.8% 9.1%
Number of observations 54 8 11 4 18 13

*no answers in this category

As Table 6.10 shows we see a very similar patterorgy the postdoc grant receivers. Very
large shares across the board rate the importahdbeogrant as crucial or of considerable
importance for their research at the time, forrtlseibsequent career and for the opportunities for

later successful funding. The last question raggrdhe importance of the grant on the other
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participants’ subsequent career is not suited lier postdoc category of grants and should be
disregarded.
Finally, Table 6.11 shows the results from theatgjé applicants with regard to their view

on the importance of the rejection.

Table 6.11. Q5. How would you rate the importancef the rejection of your application to the DanishCouncil
for Independent Research? Rejected applicants.

For your research at the time All FKK  FNU FSE FSS FTP
Very negative 43.8% 40.9% 43.8% 355% 39.4% 54.7%
Somewhat negative 46.0% 50.0% 43.8% 46.2% 52.7% 38.4%
No importance 8.1% 6.8% 9.9% 151% 6.7% 5.0%
Somewhat positive 0.3% 0.0% 0.8% 1.1% 0.0% 0.0%
Very positive 1.0% 23% 08% 0.0% 06% 1.3%
Don't know 0.8% 0.0% 08% 22% 0.6% 0.6%
Number observations 626 88 121 93 165 159
For your career All FKK  FNU FSE FSS FTP
Very negative 20.1% 159% 24.6% 11.0% 19.4% 25.0%
Somewhat negative 43.6% 36.4% 43.4% 385% 44.2% 50.0%
No importance 322% 432% 254% 46.2% 33.9% 21.2%
Somewhat positive 0.8% 1.1% 2.5% 1.1% 0.0% 0.0%
Very positive 14% 23% 16% 00% 06% 2.6%
Don't know 19% 11% 25% 33% 18% 1.3%
Number observations 622 88 122 91 165 156
For your management competences All FKK FNU FSE FSS FTP
Very negative 71% 82% 6.6% 3.2% 7.3% 8.9%
Somewhat negative 22.2% 17.6% 21.3% 14.0% 285% 23.4%
No importance 62.9% 63.5% 62.3% 72.0% 59.4% 61.4%
Somewhat positive 13% 12% 33% 22% 0.6% 0.0%
Very positive 14% 12% 16% 00% 06% 3.2%
Don't know 51% 82% 49% 86% 3.6% 3.2%
Number observations 623 85 122 93 165 158
For your research collaborations All FKK  FNU FSE FSS FTP
Very negative 19.1% 20.7% 18.0% 17.2% 15.9% 23.6%
Somewhat negative 43.7% 41.4% 43.4% 40.9% 45.1% 45.2%
No importance 31.8% 32.2% 33.6% 34.4% 34.1% 26.1%
Somewhat positive 05% 0.0% 08% 0.0% 0.0% 1.3%
Very positive 18% 11% 08% 22% 18% 2.5%
Don't know 32% 46% 33% 54% 3.0% 1.3%
Number observations 623 87 122 93 164 157
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For opportunities for later funding All FKK  FNU FSE FSS FTP
Very negative 26.4% 16.1% 31.1% 16.1% 23.0% 38.0%
Somewhat negative 29.1% 32.2% 27.9% 18.3% 41.2% 22.2%
No importance 30.7% 33.3% 32.0% 40.9% 285% 24.7%
Somewhat positive 1.3% 0.0% 08% 22% 0.6% 2.5%
Very positive 0.8% 1.1% 0.0% 1.1% 1.2% 0.6%
Don't know 11.7% 17.2% 82% 21.5% 55% 12.0%
Number observations 625 87 122 93 165 158
For your status and recognition as a researcher All FKK  FNU FSE FSS FTP
Very negative 16.7% 13.8% 16.4% 11.8% 19.5% 18.4%
Somewhat negative 42.3% 33.3% 52.5% 355% 45.1% 40.5%
No importance 36.2% 46.0% 25.4% 45.2% 32.3% 38.0%
Somewhat positive 02% 0.0% 08% 00% 00% 0.0%
Very positive 0.5% 0.0% 0.0% 1.1% 0.6% 0.6%
Don't know 42% 69% 49% 65% 24% 2.5%
Number observations 624 87 122 93 164 158
On the other project participants’ subsequent caree  All FKK  FNU FSE FSS FTP
Very negative 125% 11.6% 8.3% 154% 12.3% 14.7%
Somewhat negative 334% 37.2% 20.7% 23.1% 41.7% 38.5%
No importance 38.1% 29.1% 47.9% 429% 37.4% 33.3%
Somewhat positive 0.5% 0.0% 0.8% 1.1% 0.6% 0.0%
Very positive 08% 12% 08% 11% 0.6% 0.6%
Don't know 14.7% 20.9% 21.5% 16.5% 7.4% 12.8%
Number observations 617 86 121 91 163 156

As the table above shows, the negative consequefcesejection appear to be of highest

not observe large variations across the differenhcils with regard to this question.

importance with regard to the research of the appts at the time of the submission of the
application. Close to 90 percent rate the rejecéie very negative or somewhat negative. We do

Also with regard to the importance of the rejectfon the career of the applicants we see

funding within the two former fields.

large shares indicating that the consequences e very negative or somewhat negative. It is
however worth noticing that almost a third of adispondents see the rejection as having no
importance for their subsequent career. The shanedighest within FSE and FKK and lowest

within FNU and FTP. As mentioned earlier this issiikely the result of a larger share of internal
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When we then turn to the importance of the rejectwith regard to management
competences we see a more mixed picture. Few seeej#ction as very negative, some see it as
somewhat negative, but a clear majority sees ibfaso importance. In general there is limited
variation across the different councils in relatiorthis question.

The importance of the rejection for research caltabons is in general rated higher across all
areas. A little more than 60 percent see the lieje@s very negative or somewhat negative in this
respect. Again variations are small across theifit fields.

Also the negative importance of a rejection is seen substantial with regard to
opportunities for later funding and for the stasauml recognition of the applicant. Again the shares
are lowest for FKK and FSE and highest for FNU Bmé.

With regard to these issues the results from tteviews overall supports the findings from
the survey, as the rejected applicants tend toritbesthe rejection as a negative experience, but at
the same time as part of the game. As mentioneatdéfe pressures for external funding is a very
present concern for the researchers, and theresseeine a general acknowledgement that not
everyone can receive grants. This is also a reaggninformants do not perceive a rejection as a
blow to their academic status or recognition, butrenoften describe it as something everyone
experiences.

A very negative consequence of a rejection is thplications that it is seen to have on
network relations. Some informants describe it ambBarrassing” to involve your academic
network relations in an application which is thefected, and others emphasize that it “wears on
the relationships”. Similarly it is seen as negatikat the application procedure is so long the it
hard to retain promising PhD students; a percegiso found among the Pls. As mentioned above,
the PIs commented on the reasons for receptionti@ebeing non-transparent, and therefore not
very helpful in the development of new applicatiofite rejected applicants describe the same
experience, and lament the missed opportunitydostuctive feedback. The process of writing up
the application is seen, in both groups, as coasteland as a good opportunity to think about and
operationalize your research idea, but the feedlpmokedure of the council is perceived to be

wanting.

Funding
In this section the attention is shifted to thedung issue. Also this section contains results from

grant recipients as well as rejected applicanth vagard to their success in obtaining funding from
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other sources. Table 6.12 shows the results foPteeTable 6.13 shows the same results for the
DFF postdoc fellowships, and finally Table 6.14 whahe results of the rejected applicants. The
latter results are not directly comparable to the former as the formulation of the questions had
to differ somewhat due to the different situatidos grant recipients and rejected applicants. The

survey results are supplemented with interviewltesu

Table 6.12. Q5. Have you in the three years befotbe project, during the project period and the three years
after project completion received other research gants from any of the sources below (besides the gitayou
received from the Council)? (% with at least one gant from given source). Results for Pls of DFF grats (excl.

postdocs).

Before Council for Other Private EU funds Other foreign  Average  Pct. with
grant Independent  public foundations in  (European sources number of grant (any
period Research Danish Denmark and Commission grants source)
(DFF) sources private programs, the
companies in ERC, etc.)
Denmark

FKK 28.3% 15.1% 11.3% 1.9% 7.5% 1.00 50.9%
FNU 51.7% 6.7% 25.7% 14.3% 9.5% 1.59 69.0%
FSE 39.2% 10.8% 17.6% 2.7% 8.1% 111 55.4%
FSS 49.1% 30.6% 59.9% 16.4% 10.3% 3.38 77.2%
FTP 51.9% 32.1% 27.4% 26.4% 10.4% 2.44 73.6%
Total 47.6% 20.0% 35.7% 14.7% 9.6% 2.24 69.6%

During Council for Other Private EU funds Other foreign  Average  Pct. with

or after  Independent public foundations in  (European sources number of grant (any

grant Research Danish Denmark and Commission grants source)

period (DFF) sources private programs, the

companies in ERC, etc.)
Denmark

FKK 26.4% 32.1% 41.5% 7.5% 13.2% 1.70 81.1%
FNU 62.1% 35.2% 61.4% 27.6% 21.4% 4.03 93.3%
FSE 44.6% 39.2% 37.8% 18.9% 21.6% 2.74 85.1%
FSS 59.1% 48.7% 81.5% 31.0% 28.9% 8.25 96.6%
FTP 62.3% 60.4% 52.8% 39.6% 23.6% 4.82 98.1%
Total 56.4% 44.0% 62.8% 28.1% 23.7% 5.28 93.3%

Number of observations: 737

As Table 6.12 above shows, the DFF grantees hereihageneral been quite successful in
obtaining other grants prior to the ones in focageh But we also observe a large variation across
the individual councils showing the different fundistructures and funding possibilities between
fields. It is shown that FTP grantees have quigh Ishares within all categories. The same is the
case for FSS grantees. For this group the shareparticular high from private Danish sources.
This is not surprising given our knowledge of tlemgral Danish funding landscape, where the FSS
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area has the most diverse external funding systéikK and FSE have as expected the lowest
shares.

When we turn to the responses to the questioneofjthntees have received funding from
other sources during or three years after projestpietion we see the same general pattern. The
grantees have in general been very successfultainatg other grants. Again, this is in particular
the case within FSS, but also FTP and FNU graraeesloing well. As we see the figure is more
than 5 grants per grantee on average. Again, ifferethces between the different fields are most
likely the result of different funding possibiliie

These findings are supported by the interviews Wwiimilarly have shown that the funding
landscape for Danish researchers is quite diverdeuaeven. There are great dissimilarities in the
number of funding sources that are perceived toelmyant and available; few in the Humanities
and more in the natural sciences, and partly tblenieal and social sciences. The need for external
funding and the pressures for obtaining grantdaveever felt across the board.

Regarding the funding strategy and the perceptiothe individual funding sources, DFF
grants are by some mentioned as more prestigioas ththers, mainly because of the
competitiveness and the peer review system. Mesyandents however also mention that the need
and institutional pressure for external fundinguitnphs” the status concern.

A widespread criterion in the funding strategiesmse to be the size of the overhead; a
priority which significantly increases the attraetness of DFF grants. Some mention institutional
“pressures” towards applying for DFF grants becafgie significant size of the overhead, and a
few highlight the symbolic meaning of overhead;@ging something back to the department”.

The results above support the perception amongtbenants that “money breeds money”.
Several Pls mention the importance of getting tfs grant and describe how the initial grant led t
the development of new grant applications, new ngtwonnections and new grants.

In table 6.13 we look at the responses from thddpaosgrantees to the same questions.
Again it is important to emphasize that the totainber of observations is relatively low and hence
that the findings should be interpreted with cautim particular when focusing at the individual
councils. As the figures show when we look atdhecess in obtaining other research grants before
the project, the postdocs have received far fewamtg than the Pls in Table 6.12. This is fully in
line with our expectations as postdoc applicantganeral seek these grants more or less directly
after the completion of their PhDs. There are @megal large variations across the different
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councils. This is most likely both a reflectiontb& low number of respondents and the differences

in funding possibilities.

Table 6.13. Q5. Have you in the three years befothe project, during the project period and the three years
after project completion received other research gants from any of the sources below (besides the gitayou
received from the Council)? (% with at least one gant from given source). DFF postdoc fellowships.

Before Council for Other public Private EU funds Other foreign Average Pct.
grant Independent Danish foundations in  (European sources number  with
period Research sources Denmark and Commission of grants  grant
(DFF) private programs, the (any
companies in ERC, etc.) source)
Denmark
FKK 25.0% 75.0% 25.0% 0.0% 0.0% 1.25 100.0%
FNU 20.0% 10.0% 10.0% 0.0% 10.0% 0.6 50.0%
FSE 0.0% 0.0% 0.0% 0.0% 0.0% 0 0.0%
FSS 18.8% 6.3% 56.3% 6.3% 6.3% 1.875 68.8%
FTP 7.7% 23.1% 15.4% 0.0% 0.0% 0.462 46.2%
Total 15.2% 17.4% 28.3% 2.2% 4.3% 1.022 56.5%
During Council for Other public Private EU funds Other foreign Average Pct.
or after  Independent Danish foundations in  (European sources number  with
grant Research sources Denmark and Commission of grants  grant
period (DFF) private programs, the (any
companies in ERC, etc.) source)
Denmark
FKK 0.0% 50.0% 25.0% 0.0% 50.0% 15 75.0%
FNU 50.0% 0.0% 60.0% 10.0% 10.0% 1.7 100.0%
FSE 33.3% 0.0% 66.7% 0.0% 33.3% 2 100.0%
FSS 37.5% 18.8% 68.8% 18.8% 12.5% 4.813 93.8%
FTP 7.7% 38.5% 69.2% 0.0% 23.1% 2.923 84.6%
Total 28.3% 21.7% 63.0% 8.7% 19.6% 3.13 91.3%

Number of observations: 54

When we look at the success in obtaining othertgréor the postdocs during the funding
period or within three years after the completiérheir project we see a similar pattern with large
differences both among the different councils dsit avith regard to the different funding sources.
Again the main explanation is most likely the diffiet funding landscapes and the low number of
observations. Finally, we then in Table 6.14 twrthe funding history of the rejected applicants.
As mentioned in the introduction to this sectidmde figures are not directly comparable to the
ones above due to different formulations of thestjoes. For obvious reasons it would not make
sense to ask the rejected applicants of their expaes during or post the project (that they ditl no

receive DFF funding for).
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Table 6.14. Q3. Have you in the period 2001-2008geived research grants as the main applicant (Pijom any
of the sources below? (% with at least one grant ém given source). Rejected applicants.

2001-2004 Council for Other Private EU funds Other Total Share
Independent public  foundations in (European foreign number of pre
Research Danish Denmarkand Commission  sources grants
(DFF) sources private programs, the before grant
companies in ERC, etc. period
Denmark
FKK 26.7% 16.7% 21.7% 3.3% 8.3% 2.867 50.0%
FNU 14.1% 12.8% 19.2% 10.3% 12.8% 1.026 50.0%
FSE 11.7% 20.0% 8.3% 11.7% 3.3% 1.017 43.3%
FSS 15.9% 25.8% 47.0% 6.8% 13.6% 3.939 66.7%
FTP 10.0% 23.3% 25.0% 9.2% 9.2% 1.842 46.7%
Total 14.9% 20.9% 27.8% 8.2% 10.2% 2.342 53.1%
2005-2008 Council for Other Private EU funds Other Total Share
Independent public  foundations in (European foreign number of  post
Research Danish Denmark and Commission  sources grants
(DFF) sources private programs, the during or
companies in ERC, etc. after grant
Denmark period
FKK 11.7% 21.7% 35.0% 8.3% 18.3% 3.23 71.7%
FNU 10.3% 28.2% 35.9% 12.8% 29.5% 2.24 74.4%
FSE 5.0% 33.3% 40.0% 16.7% 11.7% 2.03 73.3%
FSS 11.4% 43.9% 72.7% 7.6% 16.7% 4.32 89.4%
FTP 4.2% 47.5% 49.2% 16.7% 23.3% 3.53 80.0%
Total 8.4% 37.8% 50.7% 12.2% 20.2% 3.30 79.8%
Number of observations 626

What we see in Table 6.14 is, however, that alsoréfected applicants appear to be quite
successful in securing other funding. On averhgg teceived 2.3 grants in the period from 2001
to 2004 and 3.3 in the period from 2005 to 2008gaiA, we see the same variations across the
different fields reflecting different funding pobsities. It is also noticeable that the figurdstive
rejected applicants are somewhat lower than therdg) for the grantees, but as mentioned the
periods are not directly comparable.

Finally in this section Table 6.15 shows the resolftthe rejected applicants with regard to
their success in receiving research grants ascjgatits (not the main applicant) from the same
funding sources as above in the period from 20020@8. As the table shows, the pattern here is
very similar to the pattern above (as main appt®amalthough the shares in general are somewhat

lower.
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Table 6.15. Q4. Have you in the period 2001-2008aeived research grants as a participant (and nohé main
applicant) from any of the sources below? (% with &least one grant from given source). Rejected apiphnts.

2001-2004 Council for Other Private EU funds Other Total Share pre
Independent public foundationsin  (European  foreign  number of
Research Danish  Denmark and Commission sources grants
(DFF) sources private programs, the before grant
companies in ERC, etc. period
Denmark
FKK 11.9% 11.9% 2.4% 16.7% 7.1% 0.714 33.3%
FNU 24.0% 17.3% 14.7% 26.7% 17.3% 1.44 60.0%
FSE 15.8% 12.3% 15.8% 14.0% 5.3% 0.912 42.1%
FSS 12.1% 24.3% 29.9% 12.1% 10.3% 1.645 55.1%
FTP 15.0% 20.8% 10.0% 20.0% 5.8% 1.308 48.3%
Total 15.7% 19.0% 16.2% 18.0% 9.2% 1.304 49.9%
2005-2008 Council for Other Private EU funds Other Total Share post
Independent public foundationsin  (European  foreign  number of
Research Danish  Denmark and Commission sources grants
(DFF) sources private programs, the during or
companies in ERC, etc. after grant
Denmark period
FKK 19.0% 16.7% 21.4% 31.0% 16.7% 3.048 76.2%
FNU 21.3% 33.3% 25.3% 21.3% 20.0% 1.907 78.7%
FSE 15.8% 26.3% 19.3% 33.3% 21.1% 1.754 71.9%
FSS 17.8% 38.3% 55.1% 17.8% 17.8% 2.953 75.7%
FTP 29.2% 55.0% 21.7% 30.8% 15.8% 2.917 81.7%
Total 21.7% 38.4% 30.9% 25.9% 18.0% 2.586 77.6%
Number of observations 626

All in all the two tables above (Table 6.14 and5j.4how that also the rejected applicants
experience considerable success in obtaining r@séanding from other sources. The tables also
show that a quite high share of the rejected applgcat other times have had success with a DFF
application, prior or post to the rejection in feadwere, or either as main applicant or as paritgpa

in other applications.

Status of the rejected projects
Finally, and in continuation of the results abott@s section covers the consequences for the
rejected projects. Table 6.16 shows what happermsproject after a rejection, while Table 6.17
shows how the projects that are implemented adjection get funded.

As Table 6.16 shows, almost half of all projects still seeking funding or are completely

dropped after rejection. Among FSS grant seekessshare is however only a fourth.
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Table 6.16. Q1. What happened to the project thdDFF declined to finance? (in %).

All FKK FNU FSE FSS FTP

The project has been implemented or initiated 21.4% 18.4% 16.7% 20.6% 355% 11.9%

The project will be implemented later and other nzea

7.8% 7.8% 6.5% 5.6% 7.6% 10.3%
have been found

The project is still seeking funding 43.7% 45.6% 50.7% 50.5% 249% 53.5%
\'/rgreSi;())Loject has been implemented in a reduced 20.4% 204%  23.9% 17.8% 26.4%  13.5%
The project will not be initiated 6.7% 7.8% 2.9% 5.6% 5.6% 10.8%
Number of observations 730 103 138 107 197 185

On average only 21.4 percent of the projects wahg implemented or initiated at the time
of the survey. In addition to this, 7.8 percericate that other means have been found and that th
project accordingly will be implemented later. &g, another 20 percent indicate that the project
has been implemented in a reduced version. Aloegard to these questions the FSS area stands
out reflecting the fact that more funding opportigs are present within this area than within the
areas of the other four councils. The other faeas are surprisingly similar with regard to these
guestions. The explanation of this similarity ntigde found in Table 6.17 below showing that

different areas have different possibilities of cnmg internal and external funding.

Table 6.17. Q2. How was / is the project fundedt(%).

All FKK FNU FSE FSS FTP
With the institution's internal funds 40.2% 26.1% 35.9% 46.7% 46.0% 37.5%
With other external funding 44.9% 47 .8% 48.4%  35.6% 44 5% 46.9%
With a combination of internal and external 14.9% 26.1% 15.6% 17.8% 9.5% 15.6%
resources
Number of observations 356 46 64 45 137 64

Table 6.17 accordingly shows that of the projedigctv were implemented in spite of initial
rejection other types of external funding play Eeria 85 percent of the cases. Only 15 percent are
fully internally funded afterwards. Not surprisinghis share is highest within FKK (26%) and
lowest within FSS (9%). On average a little lésant half of the projects which are implemented

are fully funded from other external funding sowce
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7. Funding analyses

When can a publication be considered “belonging’atéunding institution such as DFF as we
assume in this report (and previously also the DJ}RFObviously, this is by some means a
problematic issue. Publications initially “belonty authors who are affiliated and employed by
research institutions. These are normally thesumiitanalysis in bibliometric analyses. However,
researchers and research groups, on top of theér foemding, often also receive external funding,
such as DFF and often several funding sourcesried to a project.

This brief chapter examines the funding data predidn the survey and funding
acknowledgments given in a subset of the Cl-WoSligatipns from the overall set of DFF-
publications. In the surveys presented in the iptesy Chapter 6 we asked questions relating to
funding, prior to the application, during the giagtperiod (for both Pls and rejected applicants)
and after the funding period. In this chapter waize the information on potential funding
acknowledgments indexed since 2008/9 in WoS. Webasically interested in exploring to what
extent DFF funding is the only source of fundingkéd to publications and more generally to
explore funding flows and impact.

When reporting the output from a grant, Pls areedsio estimate in percentages to what
extent the publication is linked to DFF funding;01percent means that no other funding sources
have contributed to the research project from wiinghpublication arises. In the survey Pls were
given an opportunity to validate or fill in fundingiformation for each publication basically
indicating whether the publication was fully or faiy funded by the DFF grant. Obviously, such
a question is difficult to answer especially sitise origins of some of these publications go more
than ten years back. Eventually, of the 19,958ipaifions that were the target for validation, the
funding issues had not been considered in 81 peofehem; either because of no response at all
or, for those who did validate the publicationst redating to this specific task (notice, in thesea
where the Pls originally have estimated fundings thformation was preprinted in the surveys).
This response rate is not particularly good. Havewe may still be able to extract some general
funding patterns from the 19 percent of the pukibces where we actually do have some
information. Table 7.1 below shows the distribotietween publications that can be considered as
“fully funded” or “partially funded” by DFF, proptions of the total are distributed for each
council.

A clear and perhaps expected pattern is visible ff@ble 7.1. For FSS, i.e., the biomedical

fields, clearly most publications are a result @renthan one funding source. To a somewhat lesser
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extent this is also the case for fields subsumedeu®NU and FTP. On the other hand, the
proportions between “fully” and “partially” fundegublications are more evenly distributed for
FKK and FSE.

Table 7.1. Distribution of Pl survey question on \Wether a specific publication was “fully” or
“partially” funded by the DFF (notice, we only haveinformation on 3874 publications out of a total
0f19,958, 2771 of the 3874 are journal publicati).

Fully funded by DFF Partially funded by DFF

44% 56%

FKK 91) (121)
20% 80%
FNU (265) (1034)
42% 58%

FSE (152) (214)
7% 93%

FSS (73) (920)
33% 67%

FTP (329) (670)
otal 24% 76%
(915) (2959)

To try and explore this further we approximate inatvrespect a publication can be credited as
“belonging” to a funding institution and thus bypttation be a product of that particular funding b
performing an exploratory analysis of the fundigreowledgements present in WoS publications from
2008 onwards carried out for the DFF-publicatiods explained in Costas and van Leeuwen (2012),
WoS is collecting funding acknowledgment (FA) d&tam August 2008 onwards. In Table 7.2 we
present some of the results regarding this anadysisfocusing on the presence of FA within the aler

set of DFF publications. The purpose is restritbeainalysing DFF and other Danish funding agencies

Table 7.2. Funding acknowledgement in DFF-publicédns from CI-WoS in the publication period 2008-202.

Number of publications  Percentage of total

DFF funding acknowledgement
alone

DFF funding acknowledgement
and other Danish funding 2347 57%
agencies

Publications linked to DFF, with
funding acknowledgements to
other Danish funding agencies,
butnot DFF

Total 4122

741 18%

1034 25%
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Results in Table 7.2 indicate that around 18 peroéall DFF journal publications with a FA
have an acknowledgement to the DFF alone, whilpé&¢ent have acknowledgments to the DFF and
some other Danish funding agency(ies) (i.e., apgprately in 50 percent of the cases with at leagt on
private foundation or company and/or in approxirtya3y percent of the cases, at least one otheiigubl
research foundation or institution; notice therertaps are frequent). Interestingly, 25 percenthef
publications from 2008 to 2012 have acknowledgemembther Danish funding agencies, albeit not the
DFF even though the publications are linked to DfBugh the reports (notice, we are relying on the
automatic natural language indexing of the ackndgéenent fields in CI-WoS and errors are no doubt
present, but so are missing acknowledgements frathmoes). We should emphasize that numbers of
publications with acknowledgments are suspiciolmly for FKK and FSE. Hence, these results are a
picture of acknowledgement patterns in the STENI§ie

Finally, we have examined various combinationsadh@wledgements and impact such as DFF
and other Danish public and private funders, DR B, DFF and other foreign funders and so forth.
Such an analysis quickly becomes rather complichietda pattern does seem to emerge: impact
(normalized citation score per article) is gengrgthod but seemingly on average highest when foreig
funding institutions are acknowledged. This resesawith the findings about highest impact in
publications with international collaboration. Bugre we should again stipulate that we are dealing
with patterns which are only valid for the STEMIdie covered by FSS, FNU and FTP. To explore this
complex of overlapping variables we have perforrmgutincipal components analysis merely to explore
co-variation in the variable set. As variableshase included the following funding variables, ina
coded (these are the same code used above andvevenlaaually standardized them and individually
coded the 4122 publications): DFF (this is a dunwinjch means that DFF will intentionally go the
center of the plot in Figure 7.1 because all patlons are coded as one), EU, Other foreign funders
private Danish funders and other public Danish &xad Then we have coded each publication
according to the subject category its parent gimmtssigned. These are the same categories used in
Chapter 4. Finally, we have the continuous bibétmg variable of normalized citation scores (rfos)
each publication.

The plot can be interpreted as follows: All vectbeve their origin in the centre which is DFF.
Thus all variables have a relation to DFF; the tjords to what extent they are related to eacleroth
Direction of the vectors indicates degree of caatan, which essentially means that the same
variables are present in the same publicationsgtibeof the vectors indicates magnitude. We rateer
that the majority of publications with acknowledgams analysed come from FNU (45 percent) and
FSS (34 percent). Some interesting patterns emergéhen publications funded by DFF also

acknowledge other Danish private funding sourcas host often publications from grants coded as
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“biomedicine”. This pattern is very distinct. ked, private funding sources have the highest weigh
and a closer look at the acknowledgment reveatsttieaLundbeck and Novo Nordisk foundations have
funding acknowledgements in almost one in every &oticle in this restricted DFF set and a subsant
part of these acknowledgments are related to relsearthe biomedical area. Acknowledgement to
other Danish public funders, for example, DNRF, lehalso in a general direction towards
“biomedicine” (and private funding), the directiatill indicates a broader coverage albeit stilthe
biomedical-biochemical areas. The direction of di@tion vector indicates that DFF publications

where foreign funding sources are acknowledgedudiicg EU) seem to attract most citations.

Figure 7.1. Principal components analysis of fundig acknowledgements in 4122 CI-WoS publications; fther
variables on citations and subject categories ar@c¢luded: Plot of loadings on the first two principd components.
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Further, it seems that these other funding souaoelsthe concentration of citation density are
centred on grants coded as “biotechnology” and ctvemnistry”. The latter resonates with impact
analyses presented in Chapter 4. Surely, moremraoré sophisticated analyses can be done, but this
small explorative study indicates some distinct pachaps well-known patterns in the data set.

The results of this chapter are only suggestivetliey stress the challenges of “ownerships” of
publications and emphasizes that publications @a besult of many influences and several funding
organizations. One successful funding often ldadanother; this is the well-known phenomenon of

preferential attachment, also popularly known &s‘Matthew effect”.
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8. Limitations and caveats

In this brief chapter we summarize in bullets somheéhe caveats and limitations of the present

analysis which should be considered in relatioth&interpretation and extrapolation of the results

We refer to the previous chapters for a more detadiscussion of these challenges.

Bibliometric data and analyses. The performancalyaes are restricted to a set of
publications limited to the universe of CI-WoS. eltiata set is therefore limited to mainly
English language journals articles, or rather thodexed by CI-WoS. Therefore the results
are most relevant in fields where the main pullbecagctivity is in (international) journals.
With this limitation in mind, it is reasonable ttain that for three perhaps four of research
councils, international journals are the main pedilon outlet and thus a good indicator for
scientific and scholarly performance. Another aissuspect’ is the validity of the
indicators used. No doubt, we have applied thé imescators available, but in order to
interpret them in a meaningful way, one needs tepicthe assumption that they measure
impact and that impact somehow reflects the impogaof literature use in the scientific
community, and that this eventually indicates sdmmgt about the usefulness or importance

of knowledge claims purported in the publications.

Input data quality and identification and matchprgcesses. The original input data for the
bibliometric analyses are the reported grant ogtpmd names and email addresses for Pls
and rejected applicants. The quality of the imata varies considerably which complicates
the identification and matching processes in otteabases needed to obtain data for the
subsequent publication and performance analysestryTto compensate for this, a survey
was constructed to validate reported publicatiosa.da Nevertheless, the quality and
exhaustiveness of the validation also varies cenaldy. Consequently, the reported and
validated publications are of all sorts, both sahgland non-scholarly, many are published,
some are in the process and some never materializieel publication lists should therefore
be seen more as the reported estimated outputeofrimts and not a fully complete list.
Under the given circumstances, it is impossibleveédfy every publication. The same is
generally true for the identification of publicatiportfolios for Pls and rejected applicants.
The complicated identification and matching proceduwhere data sets are created for

performance analyses, eventually contains attritidrere some researchers, publications
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and/or grants will be excluded; hence the data satsiot be considered either the full
population of grants from the period, nor a probgbsample from such a population.

Hence, we cannot rule out systematic bias in thesglex processes.

Benchmark units. In scientometric studies we uguadmpare like with like such as a

research institution with other research institagi@and preferably of roughly similar size in
output. The benchmark units in this report are without problems. While the set of

publications linked to DFF can be seen as a subkddanish publications, there are

considerable differences in size and coveragehdhrespect, the DNRF set of publications
seems to be a more suitable benchmark unit for DBEt such a comparison is also not
ideal because, while both units are funding instnhs, and of approximately similar size
when it comes to publications from 2005 to 201@, thvo have quite different modes and
funding instruments of widely different scales. sé&stially, they play different roles in the

Danish research funding ecology. This should kertanto consideration when interpreting
the results. An ideal benchmark unit would obvigilee very similar funding institutions as

DFF but such do probably not exist and we havebeenh able to construct one.

Units of analysis. Treating the set of DFF pulilmas as a unit of analysis is unusual and
not without problems. Usually publications areigssd to researchers, research groups,
departments, institutions or countries, well-dedimiéscrete units. Assigning publications to
a funding institution is somewhat fuzzier as puddiens are a result of many influences and
often several funding organizations, and most irtgudly, determining to what extent a
publication is a result of a certain funding candbesive. Consequently, one publication
can “belong” to many different units and differéevels of aggregation, depending on the

point of view.

For the time being, the question whether the effemts of the annual drops in the Danish
PPtop10% and MNCS indicators when removing the pP&ilications can be considered an
important or large drop remains unanswered; we lsidp not have anything to compare
the results with. Statistical significance tests @ot an appropriate solution. Our conclusion
that the drops are notable is based on our immmessnd experience with similar data

analyses.
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Definition and identification of “breakthrough” &fes. The “breakthrough” analysis is
exploratory and the methodology is still under depment. So far, the approach has been
useful and valid, but it is very important to emgplza that given its assumptions, chosen
definitions and operationalization it also has savimitations and is certainly not flawless.
Refined citation analyses are only able to deteetstrongest signals. As signals become
weaker we are not able to detect them and givendetinition and operationalization
therefore not able to identify potential ‘breaktingh’ articles. However, within its limits,
we argue that the approach is interesting; we liehimeated our approach with reasoned
arguments, it is simple and replicable. If signaish out to be strong our approach will
detect them and this we have done in this analydence, all articles in the WoS database
have been treated equally. Yet something will obsly go undetected. Other thresholds

and definitions could have been applied and sdfort

Examining potential effects of being funded. Thetmodology used for examining
potential performance effects of being funded leseslimitations that complicate efforts to
isolate potential effects. The first concerns thature of bibliometric data itself.
Bibliometric data is typically highly skewed, whicheans that individual values (that may
be driven by individual specific factors) can ghgatnfluence aggregated results. A second
limitation is unobserved factors that may also @ffgevelopments in citation impact, and
potentially in different ways for Pls and the cahtgroup. Possibly the most important
among these is alternative funding sources. likedy that the far majority of individuals
from both groups (PlIs and rejected applicants) mageived external funding from a variety
of sources; this is actually indicated in the synamswers in Chapter 6. Individuals’
research activities may often rely on a complegastr of different forms of funding, making
it very difficult to isolate the effects of a siegkource. We are though able to identify
whether individuals have received a DFF grant araver the period, however even here we
do not know whether rejected applicants have beenlved in other DFF grants as a
participant (and not the PI). Nonetheless, wé &gl the comparison of Pls with rejected
applicants to be very valuable in shedding lighttlom effects of DFF grants, in particular

given that we are able to identify those publicadithat are directly linked to DFF grants.
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9. Conclusions

In this final Chapter we briefly summarize the mawnclusions that can be derived from this
bibliometric study; for more details see the sumnarthe beginning of the report.

The main conclusion of the report is that the DES f publications perform at a high level
both when it comes to the proportion of highly ditpublications (PPtop10%) and the mean
normalized citation scores (MNCS). Performancthatcouncil level is also high albeit with some
small variations among individual councils. As egd, coverage for FKK is “poor” so
performance indicators for this council should teated very carefully or simply dismissed. The
sets of DFF publications contribute noticeablyfe bverall Danish impact given its relative size.
Interestingly, while there are variations in pemi@nce between subject areas, all areas with
publication numbers above 50 seem to perform ctamlg above the international level. The
comparative analyses between Pls and rejectedcapfdi are generally supportive of a positive
effect of grant receipt for PIs. When comparingsamples, the strongest results were found for
the middle group of grantees, who experienced lamgeeases in citation impact that was also
higher than for rejected applicants.

The following bullets highlight more specific conslons; the conclusions basically follow

the chapter structure and are therefore not inpaioyitized order.

e« Some 19,958 publications were reported as outjpm ft322 grants. Some 82 percent of
the grants examined come from three research dsuRbiU, FSS and FTP and together
they contribute 78 percent of all reported publaatypes.

* By far the most prevalent reported publication type all councils combined is journal
articles contributing with 50 percent of the totaltput. But the emphasis upon journal
publication varies considerably between the fiveeesgch councils. For FSS, close to three
out of four reported outputs are journal articlies, FNU it is slightly more than 2 out of
three reported outputs. The numbers are loweF1d?, slightly under half of the reported
output is journal articles, whereas for FSE it me on three and for FKK one in five. The
analyses thereby revealed some distinct but waixkndifferences in publication behaviour
between the five research councils. It is veryaclthat the main publication activity
reported for grants funded by FSS, FNU and to lessient FTP is journal articles, whereas
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the publication behaviour for FSE and FKK is moegenogenic and less depended on
journal publication.

The publication behaviour discernible for the fiesearch councils provides a picture of
what is prioritized and what is considered a sattylar scientific output in the respective
areas. Obviously, this is important when interipigeperformance results mainly based on
journal publication behaviour.

The journal publication activity in the most seleetjournals in the BFI indicator (level
two) for publications linked to grants from all @vresearch councils is generally
considerably higher than the national trends inipation behaviour from 2009 to 2012.

The citation impact analyses are based on 6963ianayrnal articles from 1042 grants. 49
percent of the publications are linked to FNU, 3fcent to FSS, 16 percent to FTP, 4
percent to FSE and 1 percent to FKK.

For the impact analyses, coverage in the citatiatalthse for the whole DFF set of
publications is “excellent”. Likewise, at the cailrevel of analysis coverage is “excellent”
for FSS, FNU and FTP, but “moderate” for FSE andoip for FKK. Nevertheless, the
“poor” coverage of FKK is higher than expected amdiue to the inclusion of fields like
psychology and philosophy under FKK where journablation activity is considerably
more prominent than many other fields in the huriesi

In general, articles from the overall DFF sets ublished in journals with high impact in
their respective fields; MNJS scores varying aro@rgD can be considered a high impact
profile.

In the overall DFF set of publications, approxinhated percent of the articles are among
the 10 percent most cited in the database (giveptiblication and citation windows).
Likewise, the mean normalized citation score fotices in the overall DFF set is
considerably above the international level withOl.&Related to this, the proportion of non-
cited publications in the overall DFF sets is sommawower than expected for units of the
same size, as well as publication and citation oivel

The 280 publications linked to the restricted depastdoc grants funded in 2006 perform
remarkably well, well above the overall set of Dptblications. The articles are published
on average in journals with very high impact, dmel actual impact of the articles is between

160 to 180 percent above the expected reference Yat PPtop10% and 127 to 145 percent
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above the expected average database citation catdNCS. But we note that the
publication set is small compared to DFF and thecbmark units.

The DFF set of publications constitute some 7.&qr of all Danish CI-WoS journal
articles in the period 2005-2010. These publiceticeceive some 9.7 percent of the total
number of Danish normalized citations.

Publications linked to DFF constitute some 9.7 eetcof all highly cited Danish
publications in the period 2005-2010 (top 10 petcen

Excluding the DFF set from the Danish set of puwtlans from the same period results in a
decrease of Danish indicator values, 0.3 percenfagats for both the MNCS and
PPtop10%.

Performance of the DNRF benchmark unit for the quer2005-2010 is above the
performance for the DFF set. This was expectedus=in principle conditions given to
Centres of Excellence generally favours conditienewn to have positive influence on
high performance. But the differences in indicataiues between the two sets are generally
small and most importantly both sets perform ay vegh levels.

The performance of the DNRF set of publicationsasewhat higher than the DFF set with
MNCS at 1.88 compared to 1.80, PPtop10% at 21.6epercompared to 19.1 percent for
DFF and MNJS is 1.58 compared to 1.50 for DFF

The most characteristic difference between the BiRtF DNRF sets of publications is their
relative influence upon the Danish PPtop10% indiatben one of the sets is removed. The
percentage point drop in the Danish PPtop10% inalidga 0.3 when removing the DFF set
and 0.6 when removing the DNRF set.

Interestingly, some 15 percent of the articlesdmhko the overall DFF set of publications
also have a link to Centres of Excellence in theRPN\et.

Contextualizing the performance level of the oVetdtF set places it among the highest
performing universities in Europe, albeit such cangons are difficult.

Performance calculated for grant types generalrgaks high impact for all grant types, but
there is some indication that impact is highestlierlargest grant types.

The sets of publications linked to the five indivad research councils all perform above the
international level. Nevertheless, the FKK setudtide treated with much caution due to
“poor” coverage. While FSS, FNU, FTP and to algliglesser degree FSE, all show high
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performance, the performance of the set of artibild®d to FSS have a somewhat higher
performance level when postdoc publications arkided.

All councils perform considerably better than theenchmarks. The largest drop in
indicator values happen in the case of FNU whete MINCS and PPtop10% drops by 0.2
percentage points. The FNU set forms 6.5 percérnth@ publications in the Danish
benchmark set and it contributes with 7.8 percéth@total number of normalized citations
to Danish articles and 7.9 percent of all highkgdiDanish articles. The difference between
the performance with and without the FSS publicetics 0.1 percentage points. The FSS
set forms 4.1 percent of the publications in th@iBfabenchmark set and it contributes with
5.1 percent of the total number normalized citati@md 4.9 percent of all highly cited
Danish articles. A drop in PPtop10% of 0.1 isahnéy visible difference for FTP. The FTP
set forms 2 percent of the publications in the Barenchmark set and it contributes with
2.4 percent of the total normalized citations andl Rercent of all Danish highly cited
articles (Ptop10%). Finally, the difference betwéke performance with and without the
FSE publications is 0.1 percentage points. The E8E forms 4.3 percent of the
publications in the Danish benchmark set and doutes with 5.4 percent of the total
number of normalized citations to Danish articled &.3 percent of all highly cited Danish
articles. Notice, the contributions are within tiestricted subject sets.

While several research fields, defined from thejextbclassification of the grants, show
high performance, the most stable seems to be “aontynmedicine & epidemiology” and
“biochemistry & biophysics”, as well as “micro aménotechnology”, “geosciences” and
“ICT™.

The presence of articles from the WoS subject cayemultidisciplinary sciences” (e.g.,
journals such as Nature, Science or PNAS) seenedasidely influence the performance
level in many research fields. Comparing the pertnce of research fields to somewhat
similar subject categories in WoS, where the latiees not include articles from
“multidisciplinary” journals, shows a marked dropperformance. However, examining the
performance of the DFF set of publications for ¥eS subject category “multidisciplinary
sciences” shows an exceptionally high performaegellwith PPtop10% of 44 percent and
an MNCS of 6.

In terms of collaboration, some 57 percent of thbligations from the DFF set come from

international collaboration. As expected, impacinarkedly higher among the publications
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with international collaboration. But also intareg, when collaborating with international
colleagues, publication behaviour tends to be thetoward the highest impact journals as
measured by the MNJS.

Collaboration patterns are somewhat more variedhat council level. As expected,
international collaboration is generally more wiplesd in areas where journal publication
is the main publication activity but impact levelee still clearly highest for articles with
international collaboration.

In terms of producing potential “breakthrough” elgs from 2005 to 2010 according to our
proposed methodology of selecting and filtering aghextremely highly cited articles in
context, the DFF set of publications basically campewith the same proportions of articles
relative to their size as the Danish benchmarkmedll three breakthrough categories. The
DNRF benchmark set has markedly higher proportionsll three categories and a
markedly larger share of all Danish “breakthrouglticles.

In a restricted subsample of CI-WoS journal puli@ss, it was found that in 82 percent of
the publications linked to DFF, at least one offa@ding source was acknowledged and in
57 percent of the DFF publications, at least oneertDanish funding source was
acknowledged (i.e., approximately in 50 percentthdd cases with at least one private
foundation or company and/or in approximately 3vcest of the cases, at least one other
public research foundation or institution).

The results of the comparative analysis where vaeiae the set of researchers to those
highly comparable based on propensity score majcmia generally supportive of a positive
effect of grant receipt for Pls. Both MNCS and &}i2100% are higher for grantees.

When comparing the full sample of researchers witineatching procedures, we do not find
evidence for differences in citation impact. Itpaprs that this result is particularly
influenced by the lowest performing Pls. Whileithatation impact increases, it does not
increase more so than for comparable rejectedcgmis.

Comparing subsamples, before and after differenctestation impact among the highest
performers are greater for Pls; however, averagéian impact declines for both groups.
The strongest results were found for the middleugrof grantees, who experienced large
increases in citation impact that was also highantfor rejected applicants.

Examining journal publication behaviour between ded and rejected FKK and FSE
applicants show marked differences for FSE wheneddd applicants (Pls) have a
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preference for publishing in level two journals pvevel one journals compared to the
rejected applicants.

Survey results among Pls suggest that a large iya@drthe research proposals submitted
(and funded) were already well consolidated attitne of submission, an indication of less
risk taking but also an effect of shorter fundiregipds.

Survey results among rejected applicants suggestfthn two-thirds of the respondents
rejection has had consequences for their carelee. sihares are highest within FSE and FKK
and lowest within FNU and FTP.

Survey results among Pls shows that DFF grantees ihageneral been quite successful in
obtaining other grants prior to the ones in foceiseh

Interestingly, survey results among the rejectepliegnts also suggest that they appear to
be quite successful in securing other funding

Finally, results from the survey among rejectedliappts suggest that almost half of all
projects are still seeking funding or are completlopped after rejection. Among FSS
grant seekers this share is however only a foul®n average only 21.4 percent of the

projects were fully implemented or initiated at thmee of the survey.
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11. Appendix

Tables and figures supporting Chapter 4.

Table 11.1. Descriptive statistics of grant sizeés Danish kroner for the 1042 grants with matched V&S journal
publications (1000 Euros is roughly 7500 Danish kirger).

Larger‘research Ole Rgmer- Postdoc- Research Resgarch Skou-grants Steno-
projects grants grants center projects grants

'(;'Ss'é'rt/aﬂons 175 3 83 8 700 26 47
Minimum 257,750 4,803,038 160,900 5,231,917 60,000 1,438,737 552,708
Maximum 16,575,344 6,567,943 2,719,837 7,875,000 40&%321 3,557,582 4,320,000
Range 16,317,594 1,764,905 2,558,937 2,643,083 8331 2,118,845 3,767,292
1st Quartile 1,237,200 5,496,762 813,233 6,127,453 674,325 2,056,967 2,133,859
Median 1,676,925 6,190,486 1,430,635 6,900,620 1728 2,328,862 2,386,128
3rd Quatrtile 3,203,563 6,379,215 2,011,826 7,731,06 2,025,000 2,889,686 2,836,485
Mean 2,851,906.3 5,853,822.3 1,426,334.2 6,7678276.1,665,420.7 2,421,641.0 2,522,212.0
i:‘/?;%ﬁ 3,165,280.0 758,827.7 700,822.1 994,306.1 1,3611742 552,055.5 705,065.9

Figure 11.1. Distribution of grant sizes among gnat types.
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Figure 11.2. Distribution of authors per article.
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Table 11.2. DFF publications distributed among CM/o0S subject categories, including MNCS and PPtop10%
indicators.

_ cum pct of
ci-wos sc p mncs pp_top_perc p
BIOCHEMISTRY & MOLECULAR BIOLOGY 455.4 1.44 15.5% 6%
ASTRONOMY & ASTROPHYSICS 276.5 1.46 17.7% 10.7%
MULTIDISCIPLINARY SCIENCES 275.0 591 44.4% 14.7%
PHYSIOLOGY 176.7 149 15.9% 17.3%
MATHEMATICS 170.8 1.57 15.8% 19.8%
CELL BIOLOGY 168.7 2.04 26.4% 22.2%
NEUROSCIENCES 167.5 1.12 11.8% 24.7%
ENDOCRINOLOGY & METABOLISM 163.9 142 14.7% 27.1%
GENETICS & HEREDITY 162.8 1.91 20.3% 29.5%
CHEMISTRY, PHYSICAL 157.8 127 13.4% 31.8%
CHEMISTRY, MULTIDISCIPLINARY 150.5 1.55 15.9% 34.0%
ECOLOGY 127.8 157 17.6% 35.8%
PHYSICS, ATOMIC, MOLECULAR & CHEMICAL 123.6 1.46 21% 37.6%
PHYSICS, MULTIDISCIPLINARY 121.8 2.38 31.4% 39.4%
ONCOLOGY 121.0 1.56 21.7% 41.2%
OPTICS 117.5 221 23.5% 42.9%
MICROBIOLOGY 117.2 1.38 14.8% 44.6%
PHARMACOLOGY & PHARMACY 115.8 2.00 23.3% 46.3%
PLANT SCIENCES 103.0 2.22 26.2% 47.8%
PHYSICS, CONDENSED MATTER 100.4 1.71 24.2% 49.3%
MARINE & FRESHWATER BIOLOGY 97.4 1.41 16.3% 50.7%
IMMUNOLOGY 95.8 1.18 13.6% 52.1%
ECONOMICS 92.0 1.77 18.9% 53.4%
BIOCHEMICAL RESEARCH METHODS 91.4 2.13 30.2% 54.7%
ZOOLOGY 87.8 1.17 12.0% 56.0%
PHYSICS, PARTICLES & FIELDS 80.3 1.66 19.0% 57.2%
STATISTICS & PROBABILITY 76.8 1.29 17.4% 58.3%
BIOTECHNOLOGY & APPLIED MICROBIOLOGY 76.7 2.36 276 59.4%
GEOSCIENCES, MULTIDISCIPLINARY 75.1 1.98 21.3% 6@5
BIOPHYSICS 73.9 0.93 6.6% 61.6%
PHYSICS, APPLIED 73.5 1.99 15.9% 62.7%
GEOCHEMISTRY & GEOPHYSICS 72.0 1.47 20.5% 63.7%
EVOLUTIONARY BIOLOGY 70.8 1.30 17.4% 64.8%
ENVIRONMENTAL SCIENCES 70.0 1.59 13.8% 65.8%
BIOLOGY 67.0 1.62 15.0% 66.8%
MATERIALS SCIENCE, MULTIDISCIPLINARY 67.0 1.76 17% 67.8%
CHEMISTRY, ORGANIC 64.0 1.14 7.2% 68.7%
HEMATOLOGY 59.5 1.03 8.3% 69.6%
OCEANOGRAPHY 51.9 1.79 21.3% 70.3%
UROLOGY & NEPHROLOGY 51.0 1.66 16.6% 71.1%
PUBLIC, ENVIRONMENTAL & OCCUPATIONAL HEALTH 46.1 182 25.1% 71.7%

162



CFA 07-08-2014

CARDIAC & CARDIOVASCULAR SYSTEMS 46.0 1.48 20.9% 22
PHYSICS, MATHEMATICAL 45.0 3.33 19.5% 73.1%
MATHEMATICS, APPLIED 41.7 0.79 5.8% 73.7%
SPORT SCIENCES 41.7 1.76 24.4% 74.3%
CLINICAL NEUROLOGY 39.0 1.40 17.3% 74.8%
MINERALOGY 36.5 0.61 4.1% 75.4%
ENTOMOLOGY 355 2.16 33.2% 75.9%
ENGINEERING, ELECTRICAL & ELECTRONIC 34.9 1.26 178 76.4%
BUSINESS, FINANCE 34.8 1.95 18.2% 76.9%
PERIPHERAL VASCULAR DISEASE 34.2 1.18 16.6% 77.4%
VIROLOGY 33.7 1.28 17.3% 77.9%
SOIL SCIENCE 33.3 0.76 4.5% 78.4%
CHEMISTRY, ANALYTICAL 32.0 1.12 9.9% 78.9%
CHEMISTRY, MEDICINAL 31.7 1.33 15.8% 79.3%
NANOSCIENCE & NANOTECHNOLOGY 31.3 2.07 26.1% 79.8%
GEOGRAPHY, PHYSICAL 31.3 2.80 29.0% 80.2%
TOXICOLOGY 311 1.44 14.6% 80.7%
VETERINARY SCIENCES 30.3 2.50 27.7% 81.1%
NUTRITION & DIETETICS 29.7 1.53 28.7% 81.6%
COMPUTER SCIENCE, THEORY & METHODS 28.5 0.66 5.0% 2.8%
MECHANICS 28.4 1.23 10.9% 82.4%
MEDICINE, RESEARCH & EXPERIMENTAL 28.2 2.14 30.3% 28%
RADIOLOGY, NUCLEAR MEDICINE & MEDICAL IMAGING 28.2 1.57 17.0% 83.2%
POLITICAL SCIENCE 26.2 1.65 17.8% 83.6%
DERMATOLOGY 25.8 1.60 11.6% 84.0%
INFECTIOUS DISEASES 24.8 1.61 11.0% 84.3%
CHEMISTRY, INORGANIC & NUCLEAR 24.6 121 6.7% 84.7%
METEOROLOGY & ATMOSPHERIC SCIENCES 23.5 2.72 30.2%  85.0%
FOOD SCIENCE & TECHNOLOGY 21.9 1.08 7.6% 85.4%
AGRICULTURE, DAIRY & ANIMAL SCIENCE 215 0.86 5.2% 85.7%
MEDICINE, GENERAL & INTERNAL 21.2 7.08 43.1% 86.0%
GASTROENTEROLOGY & HEPATOLOGY 21.0 1.83 27.4% 86.3%
PEDIATRICS 21.0 0.85 6.9% 86.6%
OPHTHALMOLOGY 20.5 1.32 17.1% 86.9%
CRYSTALLOGRAPHY 19.9 0.65 18.6% 87.2%
PSYCHIATRY 19.8 1.97 20.0% 87.5%
SPECTROSCOPY 19.0 1.65 14.2% 87.8%
PSYCHOLOGY, EXPERIMENTAL 18.2 1.17 11.3% 88.0%
MEDICAL LABORATORY TECHNOLOGY 18.0 1.56 18.1% 88.3%
MATHEMATICAL & COMPUTATIONAL BIOLOGY 17.3 2.09 15.2% 88.5%
PHYSICS, FLUIDS & PLASMAS 17.1 1.12 17.4% 88.8%
BIODIVERSITY CONSERVATION 17.0 1.63 24.0% 89.0%
PALEONTOLOGY 17.0 1.29 20.9% 89.3%
PHYSICS, NUCLEAR 16.8 0.87 9.3% 89.5%
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MATHEMATICS, INTERDISCIPLINARY APPLICATIONS 16.1 B7 18.5% 89.8%
COMPUTER SCIENCE, SOFTWARE ENGINEERING 15.7 0.87 99%. 90.0%
ANATOMY & MORPHOLOGY 15.7 154 14.2% 90.2%
BEHAVIORAL SCIENCES 15.5 1.12 10.5% 90.4%
LIMNOLOGY 14.8 2.35 31.1% 90.7%
DEVELOPMENTAL BIOLOGY 14.4 3.56 39.3% 90.9%
CHEMISTRY, APPLIED 14.0 1.69 20.1% 91.1%
OBSTETRICS & GYNECOLOGY 13.8 2.72 28.2% 91.3%
PSYCHOLOGY, MULTIDISCIPLINARY 13.7 1.29 22.0% 91.5%
ACOUSTICS 13.3 1.77 24.4% 91.7%
ENGINEERING, CHEMICAL 13.1 2.55 22.9% 91.9%
GERIATRICS & GERONTOLOGY 13.0 2.07 21.2% 92.1%
SOCIAL SCIENCES, MATHEMATICAL METHODS 12.9 1.81 X2 92.2%
OPERATIONS RESEARCH & MANAGEMENT SCIENCE 12.7 1.00 6.5% 92.4%
MANAGEMENT 12.7 1.61 19.7% 92.6%
RESPIRATORY SYSTEM 12.7 1.66 17.5% 92.8%
AUDIOLOGY & SPEECH-LANGUAGE PATHOLOGY 12.5 1.55 200 93.0%
COMPUTER SCIENCE, INTERDISCIPLINARY APPLICATIONS 1P 1.67 22.0% 93.2%
COMPUTER SCIENCE, ARTIFICIAL INTELLIGENCE 12.0 151 21.6% 93.3%
COMPUTER SCIENCE, INFORMATION SYSTEMS 11.8 0.47 %4 93.5%
ENGINEERING, ENVIRONMENTAL 11.8 1.95 21.2% 93.7%
INSTRUMENTS & INSTRUMENTATION 11.6 1.36 14.5% 93.8%
FISHERIES 11.1 1.24 11.5% 94.0%
PATHOLOGY 10.7 0.88 8.1% 94.2%
ANESTHESIOLOGY 10.5 1.23 19.0% 94.3%
WATER RESOURCES 10.5 0.94 9.9% 94.5%
ENGINEERING, BIOMEDICAL 9.8 1.62 25.1% 94.6%
METALLURGY & METALLURGICAL ENGINEERING 9.2 2.11 16% 94.7%
GEOLOGY 9.0 0.70 0.0% 94.9%
LOGIC 9.0 0.88 8.8% 95.0%
PHILOSOPHY 9.0 1.70 20.4% 95.1%
AGRICULTURE, MULTIDISCIPLINARY 8.8 1.89 17.9% 95.3%
ALLERGY 8.8 1.73 22.3% 95.4%
BUSINESS 8.8 1.52 17.0% 95.5%
COMMUNICATION 8.8 2.63 17.9% 95.7%
TELECOMMUNICATIONS 8.8 1.80 14.3% 95.8%
REPRODUCTIVE BIOLOGY 8.4 2.25 42.0% 95.9%
ANTHROPOLOGY 8.2 0.92 11.9% 96.0%
SURGERY 8.0 1.55 18.8% 96.1%
PUBLIC ADMINISTRATION 7.6 1.86 19.8% 96.3%
RHEUMATOLOGY 7.5 0.73 0.6% 96.4%
MATERIALS SCIENCE, BIOMATERIALS 7.2 1.99 31.4% 966
SOCIOLOGY 7.2 1.43 8.2% 96.6%
INTERNATIONAL RELATIONS 7.0 0.96 4.8% 96.7%
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POLYMER SCIENCE 7.0 1.29 7.7% 96.8%
HISTORY & PHILOSOPHY OF SCIENCE 6.8 2.68 35.7% 96.9
RELIGION 6.5 3.26 21.6% 97.0%
PARASITOLOGY 6.3 1.24 21.1% 97.1%
ENERGY & FUELS 6.1 2.61 16.4% 97.2%
OTORHINOLARYNGOLOGY 6.0 1.07 12.2% 97.2%
HISTORY 55 2.08 21.8% 97.3%
INDUSTRIAL RELATIONS & LABOR 5.0 0.91 0.0% 97.4%
ORNITHOLOGY 5.0 0.84 0.0% 97.5%
SOCIAL SCIENCES, INTERDISCIPLINARY 4.9 1.47 3.0% .S%
ENGINEERING, MECHANICAL 4.7 1.53 21.3% 97.6%
FORESTRY 4.7 0.66 2.4% 97.7%
ORTHOPEDICS 4.7 1.77 34.2% 97.7%
AREA STUDIES 4.5 1.38 4.8% 97.8%
CRITICAL CARE MEDICINE 4.5 2.46 22.2% 97.9%
LANGUAGE & LINGUISTICS THEORY 4.5 0.42 2.1% 97.9%
ELECTROCHEMISTRY 4.4 1.20 10.2% 98.0%
AUTOMATION & CONTROL SYSTEMS 4.2 0.19 0.0% 98.1%
MICROSCOPY 4.2 1.64 18.0% 98.1%
PSYCHOLOGY, DEVELOPMENTAL 4.2 0.58 6.0% 98.2%
DEMOGRAPHY 4.0 0.59 1.3% 98.2%
HEALTH CARE SCIENCES & SERVICES 4.0 0.56 3.3% 98.3%
CONSTRUCTION & BUILDING TECHNOLOGY 3.8 1.76 19.8% 8%
ENGINEERING, CIVIL 3.5 2.79 35.5% 98.4%
LINGUISTICS 3.3 0.61 2.8% 98.5%
MYCOLOGY 3.3 1.07 15.0% 98.5%
ENVIRONMENTAL STUDIES 3.3 0.52 6.0% 98.6%
AGRONOMY 3.1 151 27.0% 98.6%
DENTISTRY/ORAL SURGERY & MEDICINE 3.0 0.51 8.3% B
ENGINEERING, MULTIDISCIPLINARY 3.0 1.04 4.8% 98.7%
HUMANITIES, MULTIDISCIPLINARY 3.0 5.21 57.3% 98.7%
NUCLEAR SCIENCE & TECHNOLOGY 2.8 0.83 2.3% 98.8%
HORTICULTURE 2.8 0.50 0.0% 98.8%
MATERIALS SCIENCE, COATINGS & FILMS 2.8 0.69 0.0% 8D%
PLANNING & DEVELOPMENT 2.6 0.71 0.0% 98.9%
CELL & TISSUE ENGINEERING 2.5 0.58 0.0% 98.9%
ANDROLOGY 25 2.17 60.0% 99.0%
ETHNIC STUDIES 2.5 0.95 2.0% 99.0%
MATERIALS SCIENCE, CERAMICS 25 0.66 0.0% 99.0%
REMOTE SENSING 2.4 1.08 13.8% 99.1%
TRANSPORTATION 2.4 2.97 43.4% 99.1%
HEALTH POLICY & SERVICES 2.3 0.92 0.0% 99.1%
INFORMATION SCIENCE & LIBRARY SCIENCE 2.3 2.65 214 99.2%
TRANSPORTATION SCIENCE & TECHNOLOGY 2.2 3.39 46.7% 99.2%
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Table 11.3. Results of probit regression and compaon of mean values for the matched sample (excl.

FKK & FSE).

Coeff. Std.Err. P-value
Dependent var.: Receipt of grant (dummy variable)
Ex ante PPtop10% 0.356 (0.258) 0.167
Ex ante MNCS 0.079 (0.037) 0.034
Constant -0.146 (0.048) 0.002
Number of obs 1889
LR chi2(2) 24.82 0.000
Pseudo R2 0.010
Comparison of means for matched sample

Mean t-test

Granted Rejected % bias t-stat  p>|t|

Pscore 0.509 0.509 0.0 0.01 0.989
Year of birth 1960 1960.2 -2.9 0.26 0.563
Ex ante MNJS 1.286 1.182 17.7 4.74 0.000
Ex ante MNCS 1.311 1.274 3.2 1.05 0.292
Ex ante PPtop10% 0.185 0.193 -4.8 -1.17 0.241

Table 11.4. Average treatment effects on the treadefor MNCS and Ptop10%, all publications. (excl.

FKK & FSE)
. . P.value ©-value
Grantee Rejected Difference S.E. (t-stat) (Mgnn-
Whitney)
Ex ante MNCS Unmatched 1.548 1.289 0.259 0.052
ATT 1.427 1.353 0.074 0.063 0.121 0.007
Ex ante PPtop10% Unmatched 0.214 0.178 0.036 0.007
ATT 0.196 0.189 0.007 0.011 0.255 0.022
Diff MNCS Unmatched  -0.057 -0.057 -0.000 0.058
ATT 0.116 0.080 0.036 0.063 0.284 0.050
Diff PPtop10% Unmatched -0.011 -0.011 0.000 0.009
ATT 0.010 -0.005 0.015 0.012 0.109 0.007
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Table 11.5. Average treatment effects on the treatl for MNCS and PPtop10%, grant publications.
(excl. FKK & FSE).

. . p-value F-value
Grantee Rejected Difference S.E. (t-stat) (M_ann-
Whitney)
Ex ante MNCS Unmatched 1.810 1.289 0.529 0.077
ATT 1.681 1.352 0.329 0.094 0.000 0.0936
Ex ante PPtop10% Unmatched  0.231 0.178 0.053 0.009
ATT 0.212 0.187 0.025 0.013 0.025 0.621
Diff MNCS Unmatched  0.234 -0.057 0.291 0.078
ATT 0.368 0.077 0.292 0.094 0.001 0.100
Diff PPtop10% Unmatched  0.008 -0.011 0.019 0.010
ATT 0.027 -0.006 0.033 0.014 0.010 0.065

Table 11.6. Ex post MNCS and Ptop10% for granteg@&ll publications) and rejected applicants.(excl. KK &
FSE).

Mean Median Mean Median Mean Median Mean Median
Full Expost Expost Diff Diff PPtop1l0% PPtopl0% Diff Diff
sample MNCS MNCS MNCS MNCS PPtopl0% PPtopl10%
Rejected 1.289 1.082 -0.057 -0.005 0.178 0.16 10.01 0
Grantee 1.548*** 1.255%** -0.057 -0.023 0.214*  pgg*** -0.011 -0.007

Mean Median Mean Median Mean Median Mean Median
Q2-Q4 Expost Expost Diff Diff 0 0 Diff Diff
MNCS  MNCS MNCS  MNCs L rtoplo%  PPopl0% b 001006 PPRIop10%

Rejected 1.45 1.218 -0.306 -0.237 0.202 0.187 .05 -0.048

Grantee 1.635%** 1.361%* -0.134**  -0.115**  0.227* 0.2%** -0.024 %+ -0.022%**

Mean Median Mean Median Mean Median Mean Median

Q2-Q3 Expost Expost Diff Diff PPtop10% PPtop10% Diff Diff

MNCS MNCS MNCS MNCS PPtopl10% PPtopl10%
Rejected 1.254 1.103 0.062 -0.063 0.173 0.16 -0.009 -0.006
Grantee 1.394*** 1.183*** 0.166** 0.042** 0.19* aes** 0.009** 0.001*

Results of statistical tests shown after valuegfantees; p-values (one-sided) for t-test showmiean values and p-values for Mann-Whitney
shown for median values. ***/**/* indicates that kas are significantly higher for grantees compaoejected applicants at the 1%/5%/10% level.
No asterisk implies that the difference betweemtg®@s and rejected applicants is not significatti@tl0% level.
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Table 11.7. Ex post MNCS and Ptop10% for granteggrant publications) and rejected applicants. (exclFKK
& FSE).

Mean Median Mean Median Mean Median Mean Median
Full Expost Expost Diff Diff PPtop1l0% PPtopl0% Diff Diff
sample  MNCS MNCS MNCS MNCS PPtop10% PPtopl0%
Rejected 1.289 1.082 -0.057 -0.005 0.178 0.16 -0.011 0
Grantee 1.818*** 1.267*** 0.234**=* -0.069 0.231***  (0.19*** 0.008** -0.017
Mean Median Mean Median Mean Median Mean Median
Q2-Q4 Expost Expost Diff Diff PPtop10% PPtopl0% Diff Diff
MNCS MNCS MNCS MNCS PPtop10% PPtopl0%
Rejected 1.45 1.218 -0.306 -0.237 0.202 0.187 -0.058 -0.048
Grantee 1.922%** 1.403*** 0.178*** -0.111%** 0.248**  0.2* -0.001*** -0.025***
Mean Median Mean Median Mean Median Mean Median
Q2-Q3 Expost Expost Diff Diff PPtop1l0% PPtopl0% Diff Diff
MNCS MNCS MNCS MNCS PPtop10% PPtopl0%
Rejected 1.254 1.103 0.062 -0.063 0.173 0.16 -0.009 -0.006
Grantee 1.656*** 1.196*** 0.42%* -0.003** 0.205***  0.167 0.024*** -0.018

Results of statistical tests shown after valuegfantees; p-values (one-sided) for t-test showmfean values and p-values for
Mann-Whitney shown for median values. ***/**/* indates that values are significantly higher for tgas compared to rejected
applicants at the 1%/5%/10% level. No asterisk iegpthat the difference between grantees and egjeqiplicants is not significant
at the 10% level.
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Tables and figures supporting Chapter 6.

Table 11.8. Number of patent applications and patgs initially reported.

Patent applications Patents
FNU 10 8
FSS 20 12
FTP 41 22
Total 71 42
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