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Introduction

The present bibliometric analyses examine the padace of journal articles affiliated to scholars
at Danish research institutions and linked to mtsjéunded by the European Framework Programs
FP6 and FP7. We examine the publication outputjest profiles and especially the citation
impact of these publications and we compare theaahfo other funding benchmark units. The
main findings presented below are supported by Isapgntary results and robustness analyses in
the appendices; the report ends with a summaryaamgmber of caveats to take into consideration
when interpreting the results.

The bibliographic data used in the analyses aldatald journal articles (research articles and
review articles) indexed in the international ¢aatdatabase Web of Science (Wo0S). We use the
in-house value-added version of WoS at CWTS, Leideiversity, the Netherlands (CI-Wo0S). A
thorough validation process has been set up andagednby the Danish Agency for Science,
Technology and Innovation (DASTI) at the Ministry Higher Education and Science, where
individual researchers at Danish research instigtifunded under the FP6 or FP7 programs were
contacted and asked to validate pre-selected miiolic lists as to whether the publications were
linked to their EU funding grant. Since mid-200&egmntial funding acknowledgements mentioned
in journal articles have been made available falyses in the WoS. In order to try and enlarge the
validated data set of publications, we utilized WWsS funding acknowledgement data and
examined the pre-selected publication lists fomalii-validated projects in order to check whether
potential FP6 and FP7 grants were acknowledgedo,lthese publications and projects were also
included in the analyses thereby extending the skita Eventually 175 FP6 and 503 FP7 projects
and their linked publications were included inte #mnalyses; see Appendix 1 for more details on
inclusion and exclusion of projects and publicagionlt is important to emphasise that not all
publications initially validated or identified thugh the WoS funding acknowledgements were
eligible for analysis as only research and revigticlas are included, and for FP6 projects only
publications from 2002 to 2013 are included, amdAB7 projects only publications from 2007 to
2013 are included.

The analyses are based on several different uditanalysis. Bibliometric data are
characterized by skewed distributions and robuaissics require considerable sample sizes. A
common, although arbitrary, threshold is often aimum of 50 full count publications, but larger
samples are preferable. A further consideratioth Wibliometric data especially from citation

databases are the well-known coverage problem® ehhanced citation database we use in this
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analysis only index journal articles and mainly Esitglanguage journals. Hence, research areas
where international journals are not the primarydime for reporting research results will have
lower coverage in the database and citation angaliyssuch areas become problematic. Main areas
such as the arts and humanities, but also majaos pathe social sciences and disciplines such as
computer science generally have low coverages ir8Wdo obtain a proxy for coverage we
examine the reference behaviour in the aggregate afnanalysis in the sense that we calculate the
proportion of references given to other journaices indexed in WoS. This number indicates to
what extent the unit is depended on internatiooatrjals in the scientific communication process
and eventually the validity of doing citation arsfyon such a set of articles. In Appendix 1, we
plot publication numbers compared to coverage B8 Bnd FP7, first for the projects and secondly
for the aggregate “program themes” to which theviddal projects are subsumed. It is clear that
most projects have relatively few publications altbh the majority have moderate (> 0.5) to
excellent (> 0.8) coverage. At the aggregate le¥ebrogram themes” coverage becomes more
robust and we also see that several themes hayealmrst publication volumes. Consequently, for
the present analyses we use the following unitsamdlyses, first we examine separately all
publications linked to FP6 and FP7 programs. Thmge publication sets are subsequently
compared to overall performance for Danish pullcest, and publication sets linked to two other
Danish funding instruments. At the disaggregatelleve also examine separately for FP6 and FP7
the performance of the individual “program themes”.

From previous large-scale bibliometric analysesvad main Danish funding instruments,
Centres of Excellence (CoE) funded by the DaniskioNal Research FoundatibDNRF) and
various smaller grant types (compared to DNRF) &hty the Danish Council for Independent
Research(DFF), we have validated publication sets linkedhese funding instruments for roughly
the same period as the present analysis of FP6FRTd We utilize these publication sets as
benchmarks in this analysis because they to soteatesan be considered “equal” units of analysis
(i.e. publications linked to funding units).

The FP6 program ran from 2002 to 2006 and the FB@ram from 2007 to 2013. In the
initially validated publication lists some articlagrned out to have publication dates before these
programs were initiated. Consequently, we havesehdhe following publication windows for the
two programs: FP6, all validated articles publistiein 2002 to 2013, and FP7, all validated

! http://ufm.dk/en/publications/2013/files-2013/apdis-5_bibliometrisk report 03122013.pdf
2 http://ufm.dk/publikationer/2014/filer-2014/analgsef-the-scholarly-and-scientific-output-from-grssitinded-by-
the-danish-council-for-independent-research-frord52b-2008. pdf
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articles published from 2007 to 2013. Using sudhdaws probably means that we include
validated articles from the early period which @ wlirectly linked to the EU programs, but the
numbers are few. We use a citation window of thyears including the publication year. This
means that articles published after 2011 have shaindows. We examine the robustness of the
overall results when removing publications with géo citation windows and the findings are
robust (e.g., excluding the 2013 publications du@schange the overall results). Notice, the same
citation windows are applied to the different banank units, yet as the DNRF and DFF sets of
publications only have a common coverage betwe&b 2hd 2011, the benchmark analyses are
carried out with the following publication windowsP6 form 2005 to 2011, and for FP7 from 2007
to 2011.

Table 1 below presents the standard indicators seeim the analyses. The indicators are
defined and constructed by CWTS and tailored tdr t8&Wo0S database. These are the same
indicators used in their Leiden Rankihg.

Table 1: Overview of standard CWTS bibliometric indcators used in the present analyses.

Dimension Definition
P Output Total number of publications of a unit.
Prrac Output Fractionalized publications of unit; in

the present analysis we fractionalize
according to country

Coverage Validity Internal coverage. Proxy of aeuv
being covered by Web of Science.
Measured by the proportion of cited
references in the oeuvre linking to other
WoS publications.

MNCS Impact Mean normalized number of citation$
of the publications of a unit (self-
citations not included).

MNCSac Impact Mean normalized number of citations
of the publications of a unit (self-
citations not included) based on
fractional publication counting on the
country level.

MNJS Journal impact Mean normalized citation saafrthe
journals in which a research unit has
published.

PPtop10% Impact Proportion of papers that betorige
top10% highly cited publications in th
database.

11%

PPtop10%;. Impact Proportion of papers that belong to the
top10% highly cited publications in th
database based on fractional
publication counting on the country

11%

3 http://www.leidenranking.com/
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level.

Uncitedness Impact Percent of papers uncited

Relative citation indicators based on full publiocatcounts will generally have higher numerical
values compared to indicators based on fractionahts. With fractional counting, publication
counts sum to unity, whereas full counts necessamiplies double counting. This also means that
the average database impact score of 1, often n&medvorld average” is only strictly viable with
fractional counts. With full counts this “averagse”somewhat higher, probably 0.2-0.3 points. We
should also emphasize that the meaning of the rnioateralue of an indicator is related to the
aggregation level of the unit under study. At leighggregation levels publication volumes become
larger which most often means that it becomes nabffecult to have relative impact scores
substantially above the database average or thectgproportion of articles among the 10% most
cited in the database. This “regression-towardsntiean” phenomenon is mainly an effect of the
underlying skewed citation distributions. At theso-level (e.g., units with 500-1000 full count
publications per year), an MNCS value between ®.8.2 is generally interpreted as a performance
level comparable to the average in the database {world average” citation score), whereas
values above 1.2 means that the unit’s impactwlsade is above the international level, and values
of 2 and more, are far above the internationalllef/¢he “fields” where a unit has published in the
examined period. The same yardstick can roughlysed for PPtop10% (full counts), where
values above 12% would be considered above theceeg@eerformance, and values above 20% far
above the expected performance for full counts.

In the next section we present the separate bikliocmanalyses of all eligible publications
from Danish projects linked to FP6 and FP7 prograise following section explores the subject
profiles of these publications and the subsequestian compares the FP-program performances to
the benchmark units. Hereafter we examine theopednce at the disaggregate level of “program
themes” and we end the report we a small summatysame caveats to consider when interpreting

the results.
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Bibliometric analyses of total publication sets linked to FP6 and FP7 programs.

Table 2 presents the overall performance statisticshe publication sets linked to FP6 and FP7
programs. Indicators are calculated with two défé publication windows, a shorter window
where 2013 publications are excluded and a longailaw where 2013 publications are included.
Even though the publication windows are longertligr FP6 program, the analysed FP6 publication

sets are considerable smaller compared to the &P7 s

Table 2: Overall performance statistics for publicaion sets linked to FP6 and FP7 programs.

FP6 FP7
Publication windows (2002-2012) (2002-2013) (2007-2012) (2007-2013)
P 1710 2020 2731 3583
Prrac 927.3 1083.5 1499.6 1958.9
Coverage 82% 82% 84% 85%
Uncitedness 14.8% 16% 10.1% 13%
MNCS 1.75 1.79 2.07 2.03
MNCS;ac 1.52 1.52 1.79 1.74
PPtop10% 18.9% 19.6% 22.1% 22.2%
PPtop10%;. 16.8% 17.2% 20.3% 19.8%
MNJS 1.47 1.47 1.56 1.55
International collaboration 71% 71% 69% 69%

The FP6 and FP7 publication sets have coveraggstigliabove 80% which according to Moed
(2005) can be interpreted as “excellent” for theppse of citation analyses, although the coverage
is close to the threshold between “good” and “decél. The difference between the two FP6 sets
is 310 full count articles, whereas the differebeéween the FP7 sets is 852, an 18% and 32% rise
respectively. The relative difference in fractiboaunts is roughly similar.

The MNJS indicator reflects the journal publicatiprofile of the unit under investigation.
The MNJS indicator measures the average citatiopaatn of the journals in which a set of
publications has appeared, where the citation itpae been normalized for the fields to which the
journals belong. An MNJS above 1 means that thefgeurnals on average have been cited more
frequently than would be expected based on theageejournal citation activity in the respective
fields to which the journals belong. The stable MNndicators of 1.47 for FP6 and 1.55/6 for FP7
can be considered high. In other words, the FRGFRY publications are on average published in
journals with relatively high impact in their respee fields. On an aggregate level, one would

expect that publication in higher impact journaidl vesult in higher overall citation impact scores
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(although this reasoning does not hold for indialdarticles). It is interesting to notice that the
proportion of non-cited publications after threangeof exposure is higher for the FP6 set compared
to the FP7 set. It is, however, expected thas#is including 2013 articles will have more uncited
articles, this is simply an effect of the shoratitin window giving these articles a shorter expesu
time to receive citations.

When it comes to citation impact, the FP6 and Ridipation sets differ considerably. With
full count MNCS values of 2.07 and 2.03, and PP@8plvalues of 22.1% and 22.2%, the FP7
publication sets have an outstanding performaneel.le The performance level of the FP6
publication sets is also noticeably above the magonal standard, but also distinctly below the
impact level of FP7 set. The variation in indicat@alues between excluding and including the
2013 publications can be considered diminutive hedce including the 2013 publications seem
viable.

Besides the outstanding performance level for tR& PBublications, the most interesting
finding from this overall performance analysishe generally very high proportion of articles with
international collaboration both in the FP6 and Fefs. Obviously, we would expect that a
majority of the articles would be a result of imational collaboration given the nature of the EU
funding programs combined with the general trenthader shares of annual publication volumes
with international collaboration (e.g., for Denmdhis share has been between 55 and 60% in the
last decad®. Nevertheless, 71% for FP6 and 69% for FP7 isentitan expected. Internationally
co-authored articles on average have higher aitatibes compared to articles with no or national
collaboration, this fact no doubt influences them impact of the two publication sets. Below we
briefly examine the performance of articles frone tlwo publication sets with no, national or
international collaboration and in the section vehare compare performance to the benchmark
units we further examine the influence of interoaél collaboration on impact for the FP6 and FP7
sets.

Table 3 shows the performance statistics for thallsset of articles with no, national, or
international collaboration in the two publicatieets. Notice no collaboration means that all
authors are from the same national institutionjonal collaboration means that at least two
national and no international institutions are l@ffed with the article; and international
collaboration means that at least two institutiosn two different countries are affiliated witheth
article.

4 http://ufm.dk/publikationer/2015/filer/dfir sciemuetric_analysis_final.pdf.
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Table 3: Performance statistics for articles withno national or international collaboration in the publication sets

linked to FP6 and FP7.

FP6 FP7
Publication windows 2002-2012 2002-2013 2007-2012 2007-2013
P 308 348 529 689
Prrac 308 348 529 689
Coverage 79% 79% 83% 83%
Uncitedness 22.4% 21.2% 12.7% 15.7%
MNCS 1.48 1.49 1.72 1.64
MNCS;ac 1.48 1.49 1.72 1.64
PPtop10% 16.8% 17.6% 19.3% 19.1%
PPtop10%;. 16.% 17.6% 19.3% 19.1%
MNJS 1.37 1.37 1.34 1.34

If we compare the performance of the articles withextra-institutional collaboration in Table 3
with the performance of articles with national ingtonal performance in Table 4, we see that for
both the FP6 and FP7 sets the journal publicatrofilp (MNJS) and the MNCS performance are

considerably higher for articles with no collabarat

Table 4: Performance statistics for articlesnvith national collaboration only in the publication sets linked to FP6

and FP7.
FP6 FP7

Publication windows 2002-2012 2002-2013 2007-2012 2007-2013
P 190 213 318 420
Prrac 190 213 318 420
Coverage 85.8% 86.1% 87.5% 87.5%
Uncitedness 13.1% 15.6% 9.1% 12.1%
MNCS 1.32 1.32 1.44 1.47
MNCS;ac 1.32 1.32 1.44 1.47
PPtop10% 14.3% 14.3% 20.0% 18.4%
PPtop10%;. 14.3% 14.3% 20.0% 18.4%
MNJS 1.29 1.28 1.32 1.31

If we then compare the performance of the two mnevicollaboration types with international
collaboration in Table 5, we clearly see that thevpus two sets were relatively small in size and
that the performance of internationally co-authaaetetles on average is markedly higher compared

to articles with no or national collaboration. MNeWeless, the patterns between the three
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collaboration types deviate from the overall chtarastics for Danish publications in as much as
articles with no collaboration has a higher impamrnpared to articles with national collaboration.

Table 5: Performance statistics for articlesnith international collaboration in the publication ses linked to FP6

and FP7.

FP6 FP7
Publication windows 2002-2012 2002-2013 2007-2012 2007-2013
P 1212 1441 1884 2474
Prrac 429.3 503.5 653.1 850.5
Coverage 81.6% 82.45 84.0% 84.4%
Uncitedness 13.1% 14.2% 10.2% 12.3%
MNCS 1.88 1.93 2.28 2.22
MNCSqac 1.63 1.63 2.01 1.95
PPtop10% 20.2% 20.9% 23.3% 23.7%
PPtop10%;. 17.9% 18.2% 21.45 21.3%
MNJS 1.52 1.53 1.66 1.66

These results are comparable to the previous fysdior the DNRF set of publications; however, in
the present case the number of articles for theedypes is rather low. What is noticeable is that
articles with international collaboration is gerigraublished in journals with higher international
impact and have themselves on average much higipacit compared to the two other categories.
But it is also remarkable that the performancetf@ FP7 set is higher in all three categories
compared to the FP6 set and considerably highemwheomes to articles with international
collaboration.

In the next section we examine the overall sulpeatiles for the two publication sets, first by
mapping the volume and impact according to WoSnalusubject categories and subsequently we

outline relative performance according to OECD nwaihject fields.



Technical report

Subject profiles of FP6 and FP7 publications.

We show the subject profiles for the FP6 and FR3 based on fractional counts and for the
mapping of articles to WoS journal subject categgrive restrict the presentation to MNCS scores.
Figures 1 and 2 show the relative distribution ickes in the FP6 and FP7 sets according to
the WoS journal subject categories. There arec2®@gories in the base map and these categories
are positioned according to their mutual crosstioiteactivities in the whole database (i.e., theeba
map is shown in Figure A5 in Appendix 2). Notitleese are journal subject categories and not
subjects directly related to the topic of an indial article. Hence, we see a category like
“multidisciplinary sciences” which includes multsdiplinary journals such &kience, Nature and
PNAS (Proceedings of the National Academy of Sciences). Overall, the map visualizes the structure
of science in as much as categories close to ethen can be seen as being more related to each

other compared to categories far apart.

Figure 1: Relative distribution of articles linked to FP6 projects among WoS journal subject categorge The size
of the circles indicates publication volume (fracthnal counts) and the colour of the circles indicatenean
normalized citation scores (MNCS). No citation sae is shown for clusters where fractional publicatbn counts
are below 7.
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We have projected the FP6 and FP7 publicationasetsp of the base map and re-scaled the size of

the circles according to the relative FP publicataitput in the respective categories.
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Figure 2: Relative distribution of articles linked to FP7 projects among WoS journal subject categorge The size
of the circles indicates publication volume (fracthnal counts) and the colour of the circles indicatenean
normalized citation scores (MNCS). No citation sae is shown for clusters where fractional publicatbn counts
are below 7.
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Further, we have altered the colour code so thagfliects the relative citation impact (MNCS) of
the category. The impact intensity is depictedHgy“thermometer” in the lower right corner of the
maps. Notice, we have excluded citation scorescé&tegories where the fractional publication
output is below seven.

What is most interesting in Figures 1 and 2 are $ime and impact levels of the
“multidisciplinary sciences” category in the two psa In both maps, this subject category has the
largest output and it is also the category withhbgg relative impact score. The latter is not
surprising as the group includes some of the jdanwéh the highest citation traffic in the databas
But it is interesting that this category is thegdinlargest subject category in both sets. Given t
weight of the output and the impact scores thisdoabt also contributes to the overall high

performance for the two publication sets.

Tables 6 and 7 depict the performance for the FRBFP7 publication sets according to OECD
main fields. Notice, the humanities field is exd#d due to low publication output and poor

coverage.

11
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Table 6: Performance of the FP6 publication set aceding to six main OECD fields; the 250 WoS subject
categories have been exclusively linked to one dfet main OECD main fields, the “multidisciplinary sdences”
category is subsumed under the “natural science” éid. Notice, the “humanities” is excluded due toow
publication volume and coverage.

Po Govzzoty) | Nelwe | Engnestngand | Medcs and el | Agiewtial | Sece
P 1432 310 512 189 75
Prrac 757.6 193.9 254.9 113.6 48.3
Coverage 83% 84% 91% 75% 43%
Uncitedness 15.7% 15.2% 8.4% 17.5% 34.7%
MNCS 1.83 1.80 1.70 1.58 1.55
MNCS;ac 1.52 1.66 1.53 1.43 1.38
PPtop10% 19.3% 21.7% 22.8% 18.8% 16.6P0
PPtop10%,. 17.1% 21.3% 20.2% 16.0% 15.0%
MNJS 1.50 1.47 1.38 1.35 1.21
nterational 73.4% 63.2% 71.9% 63.5% 58.7%

For FP6, the “natural science” field is by far taggest field, but when it comes to citation impact
the picture is more diverse. “Engineering and nebbgy” have a comparable high MNCS score of
1.80 and the fractional count MNCS score is acyuailjher than the “natural science” field. The
latter is probably to a large extent the effecth®# “engineering and technology” field having a
relatively lower proportion of internationally cathiored articles compared to “natural science”.
Also noteworthy, is the relatively large proportioh highly cited articles (PPtop10%) for the
“medical and health science” field and especidily discrepancy to the MNCS scores for that field.
If we examine the FP7 set in Table 7, we can olesdmat the relative distribution among
fields between the two sets is similar with thettmal science” field constituting around 55% of the

publications.

Table 7: Performance of the FP7 publication set aceding to six main OECD fields; the 250 WoS subject
categories have been exclusively linked to one dfet main OECD main fields, the “multidisciplinary sdences”
category is subsumed under the “natural science” éid. Notice, the “humanities” is excluded due toow
publication volume and coverage.

r ooy | L | e e [ e e | e | comns
P 2454 725 922 302 79
Prrac 1286.0 459.0 486.8 184.6 42.9
Coverage 85.1% 77.9% 89.4% 76.6% 61.3%%6
Uncitedness 11.9% 19.0% 9.4% 15.6% 16.5%
MNCS 2.17 1.47 1.79 1.64 1.69

12
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MNCSiac 1.82 135 1.63 1.58 135
PPtop10% 23.3% 16.3% 20.9% 19.3% 18.7%
PPtop10%.. 20.6% 14.7% 20.4% 17.1% 15.1%
MNJS 164 1.38 1.41 1.37 1.26

gﬁgﬂiﬁggg’l 72.2% 60.1% 69.6% 61.6% 69.6%

Nevertheless, when it comes to citation impact,phern in the FP7 set is substantially different.
The performance of the “engineering and technoldggltl is now below the other fields, but most

remarkable is the extraordinary high impact of‘tietural science” field.

13
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Comparison of restricted publication sets linked to FP6 and FP7 programs to

benchmark units.

In scientometric studies, if possible, it is ddsieato compare like with like such as a research
institution with other research institutions or otnies with countries. It is also preferable to
compare units of roughly similar size as it is gallg so that with larger units indicator valuedlwi
tend to move closer towards the reference valumestioned in the introduction. The units of
analysis in this report are European funding pnogrand we include publications in the analyses if
they are linked to a project funded by one of themgrams. Obviously, publications as discrete
units primarily “belong” to authors and institut&nwhere funders, and there are often several of
them, are given an acknowledgement, but otherwasenedited. Nevertheless, we use the funding
institution as the unit of analysis and link pubtions to it. An ideal benchmark unit would
obviously be a very similar funding institution.rofn previous bibliometric analyses of two main
Danish funding institutions, Centres of ExcelletCeE) funded by the Danish National Research
Foundation (DNRF) and various smaller grant typmsmpared to DNRF) funded by the Danish
Council for Independent Research (DFF), we havedagdd publication sets linked to these
instruments for roughly the same period as theemteanalysis of FP6 and FP7. We utilize these
publication sets as benchmarks in this analysiame they to some extent can be considered
“similar” units of analysis (i.e. publications liaHl to funding units). Such a comparison is however
not without problems. The different funding urgtearly have different aims and purposes, and are
different when it comes to the size of grants. tfen, publications may well be linked to several
funding institutions and grants making it very aiffit to claim any direct link between funding and
performance.

The present benchmark analysis is comparable tmmles presented in the previous two
analyses of the DNRF and DFF. We have unique atddi publication sets linked to DNRF and
DFF grants and with the present analysis we alse falidated publications linked to FP6 and FP7
projects. In order to make the publication setmpgarable we restrict them to the following two
time periods: 2005 to 2011 for benchmarking the B and 2007 to 2011 for benchmarking the
FP7 set. Like the previous analysis we also complae present units of analysis to the overall
Danish performance in the respective time perioNstice, there is considerable size differences
between the units examined in the benchmark cosgasj this should be taken into consideration
when interpreting the results.

14
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We present the main performance statistics in BaBl@~P6) and 9 (FP9) and the main trends
are illustrated in Figures A6 (FP6) and A7 (FP7Appendix 2. The performance statistics in the
tables come in two parts. First we document therals performance for all Danish publications
(i.e. articles with at least one Danish addressjhm period examined and then analyse what
happens to the overall impact when we stepwiseudecthe various publication sets linked to the
funding institutions. Next we compare the ovepaiformance of the three publication sets linked
to the funding units (i.e., FP, DFF and DNRF, mdrigth grey in the tables).

Table 8: Comparison of performance between restriedd FP6 publication sets (2005-2011) and benchmarkits,
the DNRF and DFF funding sets, and the overall Dash set of publications.

Restricted

publication sets P MNCS | PPtop10%| Uncited | MNJS Prrac MNCS;sc | PPtopl10%,. | Coverage
(2005-2011)

Denmark (DK) | 78173  1.46 155%| 19.9% 1.24 51538.9 281. 13.5% 81%

DK excl FP6 76934  1.45 155%| 20.0% 1.04 508605 814  13.4% 81%
Erﬁeé;'?':% 75151| 1.44 153% | 20.2% 128 498833  1.27 13.2% 81%
Erﬁegg'FFP 6 | 71113| 143 152% | 205% 122 46990.7 1.25 13.1% 81%
Zﬁeéﬂpf.f 6 | 70559 1.41 149% | 21.8% 1.21 469605  1.24 12.9% 8006
Bﬁ;’;ﬁ' dFDPg’RF 65684| 1.40 147% | 21.3% 119 436825  1.22 12.7% 80%
;352*':% setofl 1067 | 1.82 | 200% | 14.6% | 1.46 | 6950 | 1.57 18.1% 82.0%
;?;‘J'bZEF Set | 6272 | 181 | 19.3% | 13.4% | 1.49 | 4182.6| 1.62 17.9% 87%
Zf;ﬂbz*NRF Sell 7164 | 1.88 | 21.7% | 12.0% | 1.57 | 4458.0| 1.72 19.6% 88%

*Notice numbers deviate from the Danish set dusoio-Danish FP6, DFF and DNRF publications.

It is clear from Tables 8 and 9 that removing tliféecent smaller publication sets linked to the

funding units results in a continuous decreasevefall Danish impact. The effect of removing the

FP6 set is smaller compared to removing the FPsset Table 9). This is a consequence of the
smaller volume of the FP6 publication set but atsolower impact levels compared to the FP7 set.
The general drop is more marked when removing e $et. In the previous analyses of DNRF
and DFF we discussed how to interpret the seemisigigll changes in impact. Significance tests
are irrelevant here (cf. Schneider, 2013; 2015),rgeampling techniques where random sets of
articles of similar size as the funding units amoved from the overall Danish sets reveal that the
changes caused by the funding sets are indeedastiast Nothing happens to Danish impact when

we resample, but removing publications linked te #pecific funding units decreases overall
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Danish impact. This is so because the fundinglsste a substantially higher proportion of highly
cited articled,

When we compare the overall performance for the ptitfication set to the benchmark units,
we see that the impact levels are obviously subathnhigher than the overall Danish impact,
comparable to the DFF set, but below the DNRF $etall instances, the FP6 set is considerably
smaller compared to the benchmarks. In the FP6fsgtiblications, 129 unique articles are also
linked to the DFF set, 127 to the DNRF set, ancda@8both linked to the DFF and DNRF sets.
Approximately 10% of the FP6 linked publicationg aiso linked to either a DFF grant or a CoE
funded by the DNRF.

As stated above, the trends are more marked for (6B& Table 9). But perhaps most
interestingly are the differences in impact betw&®7 and the benchmark units. The difference
between the DFF and DNRF was documented in a prs\aoalysis. The publication window is
slightly different in the present analysis but tiipact scores are similar. Notice both the DFF and
DNRF sets have high performance levels and espetied DNRF set is characterized by a very
high performance when it comes to the proportionhighly cited articles. Remarkably, the

performance of the FP7 set is above that of the BERJ can be considered outstanding

Table 9: Comparison of performance between restriedd FP6 publication sets (2005-2011) and benchmarkits,
the DNRF and DFF funding sets, and the overall Dash set of publications.

Restricted

ggtbs"(cgé'g;‘_ P | MNCS | PPtop10%| Uncited | MNJS |  Prc | MNCSyac | PPtop10%.. | Coverage
2011)

Denmark 59130| 1.48 15.8% | 18.9% 1.26  38490/8 1.29 13.6% 8106
(DK)

DK excl FP7 | 57354  1.46 15.6%| 19.2% 145 37518.7 814 13.4% 81%
Erﬁeé;'?':% 56243| 1.46 155% | 19.3% 1.25 369088 1.27 13.3% 81%
Erﬁegg'FFP 7| 51978 1.44 152% | 19.8% 128 339366 1.25 13.0% 80%
Er*]fje[’)‘,fl';'f 7 | 52501 1.43 15.0% | 20.0% 128 346474 1.24 12.9% 8006
DK excl FP7,

DFF and 48080| 1.41 148% | 205% 121 316164 1.22 12.6% 800%
DNRF

;?gﬂ@? el 1908 | 211 | 23.0% | 105% | 157 | 10681 | 1.81 21.7% 84%
;?;‘J'bZEF Setl 5gq1 | 1.82 | 19.3% | 13.4% | 1.50 | 38950 | 1.63 18.0% 87%
Total DNRF | 5638 | 1.89 | 22.2% | 11.0% | 1.58 | 3421.0 1.72 19.9% 88%

5 http://ufm.dk/publikationer/2014/filer-2014/analgsef-the-scholarly-and-scientific-output-from-grssitinded-by-
the-danish-council-for-independent-research-frord52b-2008. pdf
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| set of pubs* | | |

*Notice numbers deviate from the Danish set dudals@s well as to non-Danish FP7, DFF and DNRHiqatibns.

The PPtopl0% is also markedly higher. The markédrences are also visible with fractional
counts, but here the degree of internationalizatimust also be taken into consideration as it
influences the scores, not only the fractioningsobres, but also in relation to the fact that
internationally co-authored articles on averageehligher citation density rates (we explore this
below). Noticeably are also the similar journabjpcation profiles for the FP7 and DNRF sets.
The MNJS score confirms the findings presentechedrevious section on subject profiles, in as
much as the average publication behaviour is déicetdwards journals with the highest impact in
their fields, largest among them is the “multididiciary sciences” as documented in Figure 2
above. The volume of the FP7 set is larger thar-P6 set, but at the same time also considerably
lower compared to the benchmarks. In the FP724€t,unique articles are also linked to the DFF
set, 224 to the DNRF set, and 42 are both linkeith¢oDFF and DNRF sets. Approximately 11%
of the FP7 linked publications are also linkeditbex a DFF grant or a CoE funded by the DNRF.
As already documented in Tables 2 to 5, seven éutrm articles in the FP6 and FP7
publication sets are a result of international atmdration. While we would expect a number
somewhere above the 55-60%, which is usually asdrib Danish publication sets, close to 70%

were surprisingly high.

Table 10: Comparison of performance of internation&co-authored articles between the restricted FP6rad FP7
publication sets and the benchmark units (DNRF, DFFand Denmark).

(2005-2011) (2007-2011)

FP6 DK DFF DNRF FP7 DK DFF DNRF
Piotal 1267 78173 6272 7164 1908 59130 5841 5638
Pint collab 898 43937 3541 4400 1292 33841 3300 3561
Share of
international 70.9% 56.2% 56.5% 61.4% 67.79 57.3% 56.5% 63.2%
collaboration
MNCS 1.98 1.67 2.07 2.05 2.32 1.70 2.08 2.97
PPtop10% 21.0% 18.2% 20.9% 24.2% 23.8)0 18.4%  20,9%#.5%
MNJS 1.49 1.35 1.62 1.69 1.67 1.3 1.63 1.69
Uncitedness 13.0% 16.5% 11.9% 9.8% 10.1%0 15.6% %20 9.2%
Prrac 326.0 17311.5| 1451.6 1694.5 452.1 13249.0 135%4.344.5
MNCS;ac 1.71 1.48 1.88 1.92 2.01 1.49 1.89 1.98
PPtop10%;c 18.7% 16.2% 19.5% 22.5% 21.9% 16.2p0 19.5% 22.8%
Coverage 82% 82% 87% 87% 83% 83% 87% 87
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In Table 10 we compare the degree of internatiaaabn between the FP6 and FP7 publication
sets and the benchmark units. We also outlingénformance for the internationally co-authored
articles in these sets. The FP6 set has a markegher share of internationally co-authored
articles and the DNRF set has the second highest glbeit more than nine percentage points less
than the FP6 set. Interestingly, even though th& @Bnd DNRF sets have considerably lower
shares of articles with international collaboratitimeir impact levels for this group of articles is
markedly higher than the FP6 set. On the othed httve FP7 set has a somewhat lower proportion
of internationally co-authored articles comparedtite FP6 set, but still a larger proportion
compared to the benchmark units; yet the impadhiigrset is remarkable!

In order to further explore the relationship betwélge publications’ funding links and their
citation impact we model this relation controllifgy the fact that the proportion of international
collaboration varies depending on the funding linkVe investigate whether the difference in
impact between DFF, DNRF and FP-funded researcimasly driven by a difference in
internationalization of research. Two sets of esgions are estimated, the first including
publications funded by FP6, DFF, DNRF and Danishlipations from 2005-2011 (excluding FP7
funded papers). The second, includes FP7, DFF, DAl Danish publications from 2007-2011
(excluding FP6 funded publications). In each @ftio sets, three regressions are estimated:

* In the first regression indicators of funding linkse regressed on the log of normalized citation
scores (NCS). In addition, control variables fogllvknown correlates of citation scores are
included: number of authors, number of referenoesrrmalized journal score (NJS).

» The second regression is the same as (1), howieadso includes a dummy variable indicating
that a variable is authored by at least two pergohso different countries.

* The third regression is the same as (2) howevariahle indicating the number of countries
affiliated with the publication is also added.

The main interest in each regression is on theficaeit of the dummy-variables which indicate the
funding links. The expectation is that the coedint indicating an FP6 or FP7 grant will decrease
when control variables designating internationdlabomration are included. Since international
collaborations, on average, are associated witigleehimpact (no matter the funding link) and FP
funded research has a relatively high proportiomntdrnational collaborations, the coefficient on
FP6 and FP7 is expected to be lower when a varigoleating international collaboration is

included. The extent to which the coefficient drap the interesting part of this analysis. The
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guestion is, when we take into account that a lgrg®portion of FP funded publications are
international collaborations what is the expectedrgmal relationship between FP funded
publications and their impact?

The technical details including specifications dethiled results are outlined in the Appendix
3; here we present the main findings. Figures @ 4uiillustrate the estimated marginal effect of
funding links on citation impact with and withoutasstically controlling for international
collaboration. The blue bar shows the expectedyimalrimpact (relative to the baseline of Danish
publications) of being funded by FP, DFF or DNRFewhwe control for number of authors,
normalized journal impact and number of referenc&de red bar shows the expected marginal
impact of being funded by FP, DFF or DNRF when neude a variable indicating whether the
publication is a result of international collabdoat or not. The green bar shows the expected
marginal impact of being funded by FP, DFF or DNRfren we include the number of countries
that are represented in the address field of agathdn.

We generally find that the expected impact of mailons funded by the FP-programs is
higher than publications funded by DFF, DNRF aralgbt of Danish publications. However, when
controlling for whether the publication is an imtational collaboration, this difference diminishes.
When including a variable indicating the numbercoluntries involved in the publication the
expected citation impact for FP6 publications mdo than DNRF publications and equal to that
funded by DFF.

Figure 3: Results of partial regression effects dfFP6, DFF & DNRF. Expected impact of funding links n
percentage relative to a baseline of Danish publitians from 2005 to 2011.
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For FP7 the effect of internationalization is higlowever, after controlling for internationalizatio
the expected impact of an FP7 article is still gigantly higher than DNRF and DFF funded
publications. This underlines the earlier finditigat for FP7 the average impact of international
collaborations is extraordinarily high and well abothe expected impact of international

collaborations.

Figure 4: Results of partial regression effects dfFP7, DFF & DNRF. Expected impact of funding links n
percentage relative to a baseline of Danish publitans from 2007 to 2011.
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The dummy variable indicating a DNRF grant does ¢f@nge in either specification, and is not
affected by the inclusion of internationalizatiordicators. This implies that research funded by
DNRF generally has high impact which is more os leglependent of internationalization. DFF
publications, however, increase in terms of exmeatepact when controlling for the number of
countries. This may indicate that the DFF gramés @iented more towards nationally-oriented
research and that this research has an above avenagact compared to other national

publications.

The FP7 set includes ERC and Marie Curie grantbes& grants are different from the more
strategic or topic specific FP7 program themes (& section). Together, the publications linked
to ERC or Marie Curie grants constitute 27% of FEl7 linked publications, and 33% of the

restricted FP7 set used for the benchmark analySeble 11 shows what happens to the impact

scores when we remove these grants from the restridP7 set.
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Table 11: Consequences of removing ERC and Marie @ie grants from the restricted FP7 set of publicatbns
used for the benchmark analyses.

(2007-2011)
FP7 without
FP7 ERC & Marie DEF DNRF
Curie

Share of international 67.7% 68.0% 56.5% 63.2%
collaboration
MNCS 211 1.01 1.82 1.89
PPtop10% 23.0% 21.1% 19.3% 22.2%
MNJS 157 1.49 1.50 158
MNCSc 181 1.61 1.63 1.72
PPtop10%.c 21.7% 19.7% 18.0% 19.9%

It is clear that the degree of internationalisati®mot affected, but both full and fractional coun
MNCS and PPtop10% scores drop markedly, and so ttieeSINJS indicator. The latter suggest
that the publication profile for these specific s is in journals with very high international
visibility, perhaps the most important factor irdhcing citation impact on the aggregate level of
publication sets. Depending on whether we focusnditators based on full or fractional counts,
the performance level for the remaining FP7 pubibces is on level with the DNRF with full
counts for the MNCS, but slightly below with PPtOpd. With fractional counts the MNCS score
is considerably below the DNRF level but similafdBF. Noticeably here is that the more robust
indicator for the proportion of highly cited ared (PPtop10%frac) suggests that the drop is most
marked in the average-based indicators (MNCS) ag #re less robust in relation to outliers’
influence on indicator values. Consequently, therage-based indicators in the FP7 set is more
“vulnerable” because the subset of ERC and MarigeClinked publications include some very
highly cited outliers. Notice, there is no ovenegentation of ERC or Marie Curie linked
publication that also have links to either the D&fFDNRF sets. For ERC there is a 9% overlap
with DFF and 11% with DNRF; for Marie Curie, theseagain a 9% overlap with DFF but only 8%
with DNRF.

A further regression seems to confirm this genfnding, that ERC and Marie Curie linked
publications to a large extent can explain the remg gap between FP7 and the DNRF when we
have controlled for international collaboration.

We use the same specification as above howevegplitethe FP7 indicator into two; one
indicating ERC or Marie Curie funding and the othedicating other FP7 funding. The technical

details including specifications and detailed ress@re outlined in the Appendix 3. Figure 5

21



Technical report

illustrates the estimated marginal effect of fumgdiimks on citation impact with and without
statistically controlling for international collatagion. The figure is directly comparable to Figur
4, however; the marginal effect for the two fundigigups ERC and Marie Curie and the other
themes under FP7 are illustrated on the right austd FP7.

Figure 5: Results of partial regression effects dfP7, ERC & MARIE_C, FP7_rest, DFF & DNRF. Expected
impact of funding links in percentage relative to aaseline of Danish publications from 2007 to 2011.
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We find that the expected impact of ERC and Marigri€ is larger than other FP7 themes
combined that in turn have an expected impactighslightly higher than DNRF and DFF and that
all funding sets have a higher expected impact evetpto the baseline of Danish publications.
The results indicate that is it is meaningful nolyao distinguish between the funding sets bub als
within the funding sets as their aim and functigasy considerably. Even though ERC and Marie
Curie drives impact to a considerable degree tipeerd impact of the other FP 7 themes are still
above that of DFF and DNRF. The marginal impadE®7 themes can therefore be divided into a
group with a very high marginal effect (ERC and Ma€urie) and a group with a moderate
marginal effect (FP7_rest). The results pointhte possibility that there may be some specific
characteristics of ERC and Marie Curie Actions thftience impact of publications which are not

included in the present model.
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Bibliometric analyses of publication sets linked to program themes under FP6 and
FP7 programs.

As a final performance analysis we disaggregateFth@ and FP7 publication sets to the level of
“program themes”. In the Appendix we demonstrate validity when it comes to coverage and
publication volume of using this disaggregate wfitanalysis compared to usage of individual
projects. Below in Figures 6 and 7 we presentltegar full count MNCS scores plotted as a
function of output for the individual “program thesi. By plotting impact to output it becomes
easier to interpret the importance and robustnéskeoindividual indicators. We have plotted a
grid line corresponding to 50 full count publicatsoon the log-scaled x-axis (output); this rather
arbitrary threshold can be used as a guideline witerpreting the results. Results on or just elo
the threshold should be treated carefully and tesat below should be discarded.

Figure 6: Mean normalized citation scores (MNCS) aa function of publication output (full counts) for FP6
program themes (FP6 project publications are distfbuted according the themes their parent projects deng to).
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In the Appendix we present two tables that explaeabbreviations used in the plots. Also in the
Appendix are two figures illustrating the PPtoplbfdicator as a function of output as well as two
overall tables presenting the main performanceéssitzd for the FP6 and FP7 “program themes”.
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Figure 7: Mean normalized citation scores (MNCS) aa function of publication output for FP7 program themes
(FP7 project publications are distributed accordingthe themes their parent projects belong to).
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From Figure 6 we can see that eight “program thérnage publication outputs above 50 and all
eight also have impact scores on or above 1.20e tBeme, “life sci” has an impressive impact
score of 2.30 and at the same time this “themethés largest among the 14 examined in this
analysis when it comes to publication output.

In Figure 7, 14 “program themes” have outputs frapproximately 50 up to 760 full count
publications. Thirteen of these themes have indicaalues above 1.20 and 6 with MNCS scores
above 2. The two highest performing themes ambioget with robust publication outputs are
OCEAN and ERC-AG with impressive MNCS scores o23.0 is noticeable that there seemingly
is a broad variation among the 14 themes whenntesoto “types” among the 14 most robust
themes. There is a mixture of ERC grants, Marigezgrants, infrastructure and topical themes, all

with high performance — consequently no single sgems to stand out.
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Caveats for the interpretation of the data

In the interpretation of the data presented intipsort it should be kept in mind that measuring th

properties of science is a difficult exercise. |Bitmetric data can contribute to this exercise with
important insights, but cannot stand alone. Indicameasuring citation impact capture the short
term reception of journal articles in the scholambmmunication system. This is termed academic
impact, but it is important to realize that theseniot a one-to-one relation between impact and
research quality. Under reasonable circumstarniogsact may be seen as a partial or indirect
measure of quality. As a consequence of thisglatid one-dimensional nature of the indicators, a
single indicator is often not reliable. Howevehem various complementary indicators suggest
similar insights more convincing evidence about tm®perty observed is offered (Martin,

Nigthingale & Rafols, 2014). Furthermore, the sators have to be appropriate to the property
under investigation and be applicable to the wisgitem under study. The limitations with regard
to this are well-known within the humanities andjongarts of the social sciences, but also apply
to certain areas of the hard sciences. Finallylidmetric indicators are unreliable below certain

levels of aggregation and need careful mathematicamalization to be used across diverse
research areas. However, these normalization puoesdare by no means perfect. As a
consequence comparisons across fields should aedrevith caution. The interpretation of the

data in this report should in other words be donéh ware, but despite these limitations,

bibliometric data do have a lot to offer when exaimg academic performance.

One specific issue needs to be emphasised inaeléadi the presented analysis: The potential
systematic selection bias in the examined data.bé@n with some 345 researchers with projects
being funded by the FP6 program and 1026 researehién FP7 projects, all affiliated to Danish
research institutions, were contacted in order atidate publication lists as to whether the
publications were a result of the EU funding. He £nd 175 (FP6) and 503 (FP7) projects ended up
in the analyses and 171 (FP6) of 461 (FP7) of thesek eligible journal publications. In that
process, and in order to enlarge the study, weazedil the WoS funding acknowledgement
information indexed since mid-2008 to include petgeand publications not manually validated.
These data collection processes do neither proapEarent populations nor constitute random
samples. Although we seem to have included apprabaly half of the originally appointed FP6
and FP7 projects we cannot rule out systematic bi@e cannot expect the missing projects and

their affiliated publications to be an exact mirarthose included. Further among the included
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projects we must reckon with some false positiveval as missing publications. In Appendix 1
we have tried to guess to what extent the inclutigd may be biased. Table A1 shows the number
projects included and excluded and Table A2 dissgapes this to “program themes”. It is
interesting that there seems to be a fairly eveiridution among included and excluded projects
both at the program level but also the theme lewdlhen the researchers were contacted a pre-
selected publication list was presented to themvfdidation. In Tables A3 and A4 we have
calculated overall indicators for the remaining svatidated publications, knowing that many of
them are not linked to FP6 and FP7 funding. Tlslte show generally lower impact scores
compared to the validated publication sets includettie analysis. This is by no means surprising
given the fact that the FP-funded publications verage have considerably higher impact scores
than non-FP-funded publications and we can expectenous of the latter to be included in the
non-validated sets. The unanswered question iseftre: would the citation distributions
significantly change if the FP6 and FP7 publicasets were substantially enlarged? Since the sets
are already fairly robust given their numbers dmel éxperience we have with the larger DFF and
DNRF sets, were are inclined to say that an entaege will probably not change the distributions
and thus impact levels in any substantial way.

Finally we have also estimated the difference behwbe impact of the validated publications
and those extra publications included based onWwS funding acknowledgements. These
findings are reported in Table A5 in Appendix 1l.erkl we see that the FP7-validated set has
slightly larger impact compared to the extra ineldgbublications but it is the other way around for
the FP6 set. Consequently, the results presentélais report should be interpreted carefully as
systematic bias cannot be excluded, however, we bawd indications that the results are indeed
robust and to a large extent reliable.
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Summary of main findings

In this section we briefly summaries the main firgh of the bibliometric analyses. Overall the
publication sets linked to FP6 and FP7 examinethis study perform above and far above the
international performance levels respectively whamomes to citation impact. The impact level is
generally high, although the impact level for tH&7Fset can be considered outstanding. Noticeably
for both sets are the degree of internationalipatadthough anticipated, the actual proportions of
articles with international collaboration were heglihan expected. Also characteristically for both
sets is the publication profile when it comes taopat in the “multidisciplinary sciences” subject
category. For both groups, this is the singledatgubject category when it comes to output and it
is also the category with highest average citaimopact. On the other hand, the two sets vary to
some degree when their subject profiles are cheniaetl according to OECDs main research fields.
Not surprisingly, the natural science field is tagest in both sets, but in the case of FP6 #id fi
of engineering and technology perform at the sawel las the natural science field, where as in the
case of FP7 the natural science field markedlyeriopms all other fields.

A main finding of the present analyses is the gaheoutstanding performance level of the
FP7 linked publications. As a set it has highefggeance levels compared to all the benchmark
units including the DNRF. As in previous analysé$unding units, we also see that in the present
case removing either the FP6 or the FP7 set caudesrease in overall Danish impact. The results
are robust yet the decrease is most marked foFB#® set and confirms that the sets contain a
relatively larger share of articles with higheratibn rates compared to the overall distribution of
Danish articles. Interestingly, the two sets diffénen it comes to the actual impact of the arsicle
with international collaboration. As expected, anpis generally high and considerably higher
than the impact of publications with no or natiocallaboration. Nevertheless, the impact level for
the FP6 set is below the levels for the two fundings used as benchmarks, whereas the FP7 set
outperforms them all. Statistical modelling suggebkat substantial parts of the impact received by
FP6 and FP7 linked publications are associated thghhigh level of international collaboration.
But again there are differences between the twa skhe expected marginal impact for FP6 linked
publications are on the same level as the DFF sebélow the DNRF set when controlling for
international collaboration. Without the statiaticontrol, the expected impact level for FP6 lahke
publications are on level with or slightly belowetlbenchmark sets. Consequently, international
collaboration with its derived impact effects, tdaage extent seems to statistically explain the

performance level of the FP6 set.
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International collaboration is, however, not thelyomxplanation for the outstanding
performance levels for the FP7 set. Controllingifternational collaboration reduces the expected
marginal impact, nevertheless even after the statiscontrol the expected impact of FP7 linked
publications is markedly higher than the two benatkrsets. Consequently, the high impact of
FP7 publications cannot be explained as primanilye#iect of international collaboration, other
factors are at play. Publications linked to ER@ &farie Curie grants are included in the FP7 set
and constitute 27% of the total FP7 set and 33%hefrestricted set used for the benchmark
analyses. Removing the ERC and Marie Curie lineblications causes a considerable drop in
impact for the remaining FP7 linked publicationSepending on whether we focus on indicators
based on full or fractional counts, the performalese| for the remaining FP7 publications is on
level with the DNRF with full counts, or below tH&NRF but on par with the DFF set using
fractional counts. Noticeably here is that the enavbust indicator for the proportion of highly
cited articles (PPtop10%frac) suggests that thp dronost marked in the average-based indicators
(MNCS) as they are less robust in relation to etgliinfluence on indicator values. Subsequent
modelling confirms these findings in as much asrading for ERC and Marie Curie grants seems
to explain most of the gap to the DNRF set, altliothge expected marginal impact is still slightly
higher for the FP7 set even after controlling faede specific grants.

Finally, the disaggregate analyses at the levgbimigram themes” reveals that no single type
of theme seems to dominate performance, high imieaels are spread among various different
funding themes and types. It is interesting toeobs that other “themes” than ERC and Marie
Curie grants both have large volume and high impettie FP7 set.
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Appendix 1: Coverage and robustness
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Figure Al. Coverage and validity: Publication outpu of included FP6 projects compared to their overdlinternal

coverage.
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Figure A3. Coverage and validity: Publication outpu of included FP6 themes compared to their overalhternal

coverage.
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Figure A4. Coverage and validity: Publication outpu of included FP7 themes compared to their overalhternal
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Table Al. Robustness and bias: Number of project-id included and excluded for the bibliometric analgis
[inclusion criteria: a) validated by Pls, or b) EUfunding acknowledgement identified in WoS publicatbns from
2008 onwards].

Included (eligible Excluded
publications)
FP6 175 (171)* 170
FP7 503 (461)" 523

*Notice attrition due to illegible publications

Table A2. Robustness and bias: Distribution of inelded and excluded FP7 projects according to their ain

framework theme affiliation.

FP7 themes Included| Excluded
AAT 2 1
ENERGY 24 27
ENV 48 51
ERC-AG 16 17
ERC-COG 1

ERC-OA

ERC-SG 9

GALILEO 1 1
HEALTH 61 64
ICT 44 53
INCO

INFRA 7

JTI 18 23
KBBE 74 76
Marie-Curie Actions 96 81
NMP 48 41
OCEAN

SEC

SiS 6 10
SME 17 20
SP5 1 0
SPA 10 10
SSH 6 13
SST 4
SST-OCEAN 2

TPT-TPT 2

n/a 0

Total 503 522
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Table A3. Robustness and bias: Publication numbemnd citation impact for excluded non-validated potatial
FP6 publications from 2002 to 2013.

Publications MNCS PPtop10%
Full count 6327 1.51 16.6%
Fractional count 4482.4 1.38 11.1%

Table A4. Robustness and bias: Publication numbemnd citation impact for excluded non-validated potatial
FP7 publications from 2007 to 2013.

Publications MNCS PPtop10%
Full count 11704 1.59 17.2%
Fractional count 8458.9 1.39 11.1%

Table A5. Robustness and bias: Differences in ovdtampact for FP6 and FP7 publications with and witout

identified WoS publications with funding acknowledgments to EU from 2008 onwards, and various publi¢en

windows ending in 2012 or 2013 (full counts).

FPQ)ub win 201. FPQ)ub win 201 FP?pub win 201. I:P7pubwin 2013
Publicationshei. wos pub 1710 2020 2131 3583
MNCS inci. wos pub 1.74 1.79 2.07 2.03
PPtop10%qi. wos pub 18.9% 19.6% 22.1% 22.2%
PublicationSxel, wos put 897 985 946 1201
MNCS exel. wos put 1.67 1.66 2.24 2.12
PPtop10%sxel. wos pubs 19.4% 19.3% 23.2% 22.2%
Publicationsyos pubs alor 813 1035 1785 2382
MNCS wos pubs alor 1.83 1.91 1.99 1.98
PPtop10%vos pubs alor 18.4% 20.0% 21.6% 22.2%
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Appendix 2: Supplementary tables and graphs

Figure A5. Subject profiles: Base map of WoS journksubject categories based on their cross-citaticactivities.
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Figure A6: Benchmark analyses: Trend in overall Darsh impact (MNCS) when removing various publication

sets linked to FP6, DFF and DNRF. The size of thércles illustrates the relative difference in publtation size

between the different units of analysis.
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Figure A7: Benchmark analyses: Trend in overall Darsh impact (MNCS) when removing various publication
sets linked to FP7, DFF and DNRF. The size of thércles illustrates the relative difference in publcation size

between the different units of analysis.
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Table A6. “Program themes”:

Abbreviations of FP6 “program themes”.

Abbreviation

Name of FP6 overall “program themes”

life sci

Life sciences, genomics and biotechnoltaphealth

inf soc technol

Information society technologies

nano

Nanotechnologies and nanosciences, knowledge-maskifunctional materials and ney
production processes and devices

aero & space

Aeronautics and space

food

Food quality and safety

sustain develop

Sustainable development, globalgghand ecosystems

citizen & govern

Citizens and governance in a krealgke-based society

horizon res activity

Horizontal research activitiegolving SMEs

hum res & mobil

Human resources and mobility

policy support

Policy support and anticipating stic and technological needs

res infrastructure

Research infrastructures

sCi & society

Science and society

support int coop

Specific measures in support tefrivational cooperation

support coord activity

Support for the coordinatadractivities

Table A7. “Program themes”: Abbreviations of FP7 “program themes”.

Abbrevation

Name of FP7 overall “program themes”

AAT

Aeronautics and air transport
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ENERGY Energy

ENV Environment (including Climate Change)

ERC-AG Advanced Grants

ERC-COG Consolidated grants

ERC-OA Other activities

ERC-SG Starting Grants

GALILEO Support to the European global satelliteigation system (Galileo) and EGNOS

HEALTH Health

ICT Information and Communication Technologies

INCO Activities of International Cooperation

INFRA Research Infrastructures

JTI Joint Technology Initiative

KBBE Food, Agriculture and Fisheries, and Biotedbgy

Marie-Curie Actions Marie-Curie Actions

NMP Nanosciences, Nanotechnologies, Materials @&wdProduction Technologies - NMP

OCEAN OCEAN.2010/2011

SEC Security

SiS Science in Society

SME Research for the benefit of SMEs

SP5 EURATOM

SPA Space

SSH Socio-economic sciences and Humanities

SST Sustainable surface transport (INCLUDING THE ‘EUREMN GREEN CARS
INITIATIVE")

SST-OCEAN OCEAN.2010/2011

TPT-TPT HORIZONTAL ACTIVITIES for implementation dhe TRANSPORT PROGRAMME
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Figure A8. “Program themes”: Proportion of the 10 percent most highly cited articles (PPtop10%) as auhction

of publication output (full counts) for FP6 program themes (FP6 project publications are distributed ecording

the themes their parent projects belong to).
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Figure A9. “Program themes”: Proportion of the 10 percent most highly cited articles (PPtop10%) as auhction

of publication output (full counts) for FP7 program themes (FP7 project publications are distributed ecording

the themes their parent projects belong to).
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Table A8. “Program themes”: Performance statisticfor FP6 program themes.

Technical report

P MNCS | PPtop10%]| Uncitedness| MNJS Piac MNCS;sc | PPtop10%,. | Coverage
Life sciences, genomics and biotechnology for Ihealt 460 2.38 23.8% 7.6% 1.67 250.8 1.58 18.1% 939
Information society technologies 81 1.67 18.6% 21.0% 1.63 56.4 1.84 20.1% 839
o o aes oeaion cee O S watAnCIorel | 67 | 173 | i4me | 10w | 108 403 124 1san  om
Aeronautics and space 1 2.25 25.0% 0.0% 1.34 1.0 2.25 25.0% 82%
Food quality and safety 225 1.42 18.6% 13.3% 1.36 98.9 1.21 13.2% 849
Sustainable development, global change and ecosyste 316 1.93 25.2% 10.4% 1.32 1615 1.71 22.2% 764
Citizens and governance in a knowledge-based societ 28 1.36 14.8% 39.3% 1.17 19.9 1.37 15.9% 239
Horizontal research activities involving SMEs i | 3.4 5.0% 0.0% 0.98 3.5 1.52 5.7% 72%
Human resources and mobility 333 1.97 21.0% 14.7% 1.76 204.0 1.90 20.9% 859
Policy support and anticipating scientific and tealogical needs 207 1.29 13.9% 18.8% 1.35 1140 411 11.3% 74%
Research infrastructures 310 1.61 14.1% 28.1% 1.32 132.0 1.36 13.0% 819
Science and society 13 1.77 34.3% 30.8% 0.93 8.3 1.47 26.8% 689
Specific measures in support of international coaen 34 1.16 13.2% 11.8% 1.50 16.6 1.15 10.29 809
Support for the coordination of activities 1P 1.20 22.2% 10.5% 1.01 14.6 1.08 19.0% 87%
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P MNCS | PPtop10%/| Uncitedness| MNJS Prrac MNCS; ¢ PPtop10%f. | Coverage
AAT 3 0.74 0.0% 33.3% 0.91 1.3 0.76 0.0% 869
ENERGY 159 1.46 15.5% 20.1% 1.23 105.6 1.27 14.4% 6% 7
ENV 528 2.23 26.9% 11.0% 1.59 25 1.74 21.6% 80%
ERC-AG 204 3.02 32.2% 8.8% 2.23 110.6 2.71 28.6% % 91
ERC-COG 12 4.14 68.6% 0.0% 3.78 7 3.86 68.2% 99%
ERC-OA 9 1.24 22.2% 22.2% 1.35 4.7 0.95 16.1% 97%
ERC-SG 175 1.75 23.0% 6.3% 1.38 52.1 1.84 28.2% 83
GALILEO 3 2.84 66.7% 0.0% 0.96 3 2.84 66.7% 969
HEALTH 760 2.36 22.2% 7.9% 1.68 3818 1.82 19.1% %92
ICT 317 1.16 13.2% 28.1% 1.18 183.3 1.12 12.7% 72%
INCO 1 0.76 0.0% 0.0% 1.73 0.5 0.76 0.0% 85%
INFRA 129 2.22 17.8% 20.2% 1.45 575 2.08 20.2% 88%
JTI 137 1.44 18.8% 13.1% 1.33 9216 1.35 17.9% 84%
KBBE 648 1.9 22.0% 11.0% 1.49 362.1 1.68 20.8% 82%
Marie-
Curie 694 2.34 26.6% 9.4% 1.71 4095 2.03 23.8% 86%
Actions
NMP 378 1.8 19.6% 11.6% 1.62 2317.2 1.72 18.5% 89%
OCEAN 53 3.02 23.1% 9.4% 2.43 35 1.88 19.2% 80%
SEC 5 0.34 0.0% 60.0% 0.73 3.2 0.35 0.0% 94%
SiS 25 1.39 11.8% 24.0% 1.34 1443 1.2 6.5% 57%
SME 32 1.09 9.5% 31.3% 1.31 22 1.1 11.4% 82%
SP5 1 0.26 0.0% 0.0% 1.88 0.8 0.26 0.0% 56%0
SPA 68 1.23 12.3% 16.2% 1.09 39|5 1.05 8.9% 79%
SSH 48 1.85 22.8% 14.6% 1.32 19(3 1.36 15.4% 69%
SST 12 0.91 8.3% 58.3% 0.98 8 0.5 2.1% 53%
ol | 9| oot 5.6% 33.3% 1 7.6 0.73 1.6% 414
TPT-TPT 2 0.77 0.0% 50.0% 2.7 1.3 0.38 0.0% 56%
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Appendix 3: Regression analysis

The aim of the regression analysis is to estintagepiartial relationship between funding links and
impact and to identify the importance of internatibcollaboration in this relationship. We observe
that the publications linked to FP funding haveyvbigh degree of internationalization and on
average generally very high impact levels. By oahihg for international collaboration we seek to
identify the extent to which the internationalipatiof research has an importance for the overall
impact of FP-funded publications.

The multivariate regression analysis has the mavamtage that it is possible to “isolate” the
relationship between two variables to a larger rxtiean with tabulations. It allows us to lookaat
relationship holding specific variables fixed. tms analysis we want to observe the relationship
between citation impact and funding origins holdintgrnational collaboration fixed.The data
used for the regression analysis are presentedabieTA10 below, the restricted benchmark
analyses in the period from 2005 to 2011 for FP® 2007 to 2011 for FP7. Notice, the set of
Danish publications is reduced by isolating thessetb of FP, DNRF and DFF.

The dependent variable is the normalized citaticores (NCS). The independent variables
include three dummies indicating funding origing;A) DNRF and FP6 or FP7. A set of control
variables are included to control for the fact tbigations are affected by a number of factors such
as number of authors, number of references andisitality and reputation of a journal measured
by normalized journal score (NJS). In additionthhese variables two indicators of international
collaboration are included: a dummy variable tisa¢qual to 1 if the publication is authored by at
least two authors in at least two different cowstrand a count variable indicating the number of
different countries in which the authors are empthy The interpretations of the two variables are
similar but different, the first indicates whethar not there is international collaboration and the

latter indicates the extent of internationalizatadrihe publication.

Table A10: Definition of variables.

Variable Definition

NCS Field Normalized Citation Score
Log(NCS+1) Natural logarithm of NCS+1

FP6 Dummy indicating funding from FP6
FP7 Dummy indicating funding from FP7
DFF Dummy indicating funding from

DNRF Dummy indicating funding from DNRF
NJS Normalized Journal Score

REFS ( Number of references in publication
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AUs Number of authors

Collab Dummy indicating international Collaboration

Countries Count variable indicating number of countries imeaal in publication
ERC MARIE_C Dummy indicating funding from ERC or Marie Curie thms

FP7 rest Dummy indicating funding from FP7 and not ERC orrMaCurie Actions

Model specification

The dependent variable NCS has the unfortunateepopf being highly skewed with a power tail
and a large number of zero-observations. Thus, MC& exponential function of explanatory
variables rather than a linear function of explanavariables. To adapt to the distribution of NCS
we log-normalize NCS by adding 1 and taking the. logog (NCS+1) then becomes a linear
function of explanatory variables. The reason for adding 1 before taking the lotpikeep the
zero observations in the dataset. This is an ifepesolution, however we prefer to keep the
observations rather than exclude them creatinguacation bias. In the figures below the
distribution of NCS and log(NCS+1) is illustrated.

Figure A10: Distribution of normalized citation scaes (NCS) before and after log+1 transformation.

o~ 4
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I

Density
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Initially two sets of regressions are estimated, fitst including publications funded by FP6, DFF,
DNRF and Danish publications from 2005-2011 (exiclgdFP7 funded papers). The second,
includes FP7, DFF, DNRF and Danish publicationanfr@007-2011 (excluding FP6 funded
publications). In each of the two sets, three @sgjons are estimated. By modelling the impact
(NCS) as a function of funding and internationalatmration we show that adding a dummy for
international collaboration diminishes the sizetlod coefficient between FP6 and FP7 funding on

citation impact. This is operationalized by runnthgee regressions and comparing the coefficient
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of FP6 before and after including a variable indi@international collaboration. The expectation
is thatfrpe > B'rpe > B"rpe » because internationalization is correlated witther NCS and the

number of countries means larger internationalrati

Table A11l: Model specification for the regression @alyses on the FP6 set.

Regression set 1 — Coefficient of intergtpe

Regression 1 — Years 2005-2011

Log(NCS +1); = Bo+ BrpeFP6; + BprrDFF; + BpnrpDNRF; + ByjsNJS; + BrersREFS; + Bays AUS;

Regression 2 — years 2005-2011

Log(NCS +1); = B9+ B'rpeFP6; + B prrDFF; + B pnreDNRF; + B nysNJS; + B rersREFS;
+ B ausAUS; + B couapCollab;

Regression 3 — years 2005 — 2011

Log(NCS +1); = B"¢ + B"rpeFP6; + B"pprDFF; + B"pnge DNRF; + B"yjsNJS; + B"rprsREFS;

+ B"AUSAUSi + B"Collabcouabi + B"countriescountriesi

Table A12: Model specification for the regression @alysis on the FP7 set.

Regression set 2 — Coefficient of interBgp-

Regression 1 — Years 2007-2011

Log(NCS +1); = Bo+ Brp7FP7; + BprrDFF; + BpnrpDNRF; + ByjsNJS; + BrersREFS; + Bays AUS;

Regression 2 — years 2007-2011

Log(NCS +1); = B0+ B'rp7FP7; + B'preDFF; + B pnreDNRF; + B yjsNJS; + B rersREFS;
+ B ausAUS; + B couapCollab;

Regression 3 — years 2007 — 2011

Log(NCS +1); = B"¢ + B"pp7FP7; + B"prrDFF; + B"pngrDNRF; + B"yjsNJS; + B"rersREFS;

+ ﬁ"AUsAUSi + ﬁ"(,‘ollabcouabi + B"countriescountriesi

A third set of regressions is estimated to exptorerhat extent ERC and Marie Curie publications
are associated with a higher expected impact amfitr are main drivers of impact of FP7. We
define two dummy variables where ERC_MARIE_C intiog funding by either an ERC or a

Marie Curie grant and FP7_rest indicating fundingamy other FP7 grant. We use the same
control variables as in the two first sets and a¢plee three regressions. Here we are interested i

to what extent the coefficients, . .z c & Brps .., differ from each other.

Table A13: Model specification for the regression alysis on the FP7 set.
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Regression set 3 — Coefficients of intereft, .., ... & Brp7 rest

Regression 1 — Years 2007-2011

Log(NCS +1); = o+ PBerc.marie cERC_MARIE_C; + Prp7 rest FP7_rest; + BorrDFF; + PpyreDNRF; +
BunisNJSi + BrersREFS; + Bays AUs;

Regression 2 — years 2007-2011

Log(NCS +1); = Bo+ Berc_marie cERC_MARIE_C; + Brp7 yest FP7_rest; + PprrDFF; + Bponrr DNRF; +
BunysNIS; + BrersREFS; + Bays AUS; +B"conapCollab; + B countriesCountries;

Regression 3 — years 2007 — 2011

Log(NCS +1); = o+ PBerc.marie cERC_MARIE_C; + Prp7 yest FP7_rest; + BorrDFF; + PpnreDNRF; +
BnisNIS; + BrersREFS; + Bays AUS; +B"couapCollab; + B" countriesCountries;

Results
The results for the FP6 set are reported in Taldlé. ARegression 1 includes dummies for funding
from FP6, DNRF, and DFF, NJS indicating the averagpact of the journal in which the
publication was published, number of referencethenpublication and number of authors of the
publication. The coefficient of FP6 is 0.044 th&erpretation is that a publication funded by a FP6
program has an expected NCS+1 that is 4.5 % (eb44). higher than a publication from the
random sample of Danish publications. A publicationded by DNRF has an expected NCS+1
that is 3.4 % higher than a publication from thenidh sample. Thus a publication funded by FP6
has an expected NCS+1 that is 1.1 percentage gogtisr than a publication funded by DNRF.
Regression 2 includes a dummy indicating whetherpihblication was an international co-
publication (written by authors employed in two mwore different countries). Including this
dummy decreases the coefficient of FP6 to 0.03%s iB expected since there is a higher volume of
international collaboration within this group oflpieations. Thus, when controlling for the fact
that publications with FP6 grants tend to be iraéomal collaborations and therefore have a higher
expected NCS, the expected value of NCS+1 is 3.8igler for a publication financed by FP6
compared to a Danish publication not funded by DBRRF or FP6. The interesting part is that
the coefficient on DNRF only changes slightly; #fere the difference in expected NCS+1 is only
0.03 percentage points higher for FP6 financedipaitibns relative to DNRF publications.
Regression 3 includes in addition to a dummy véeiaidicating international collaboration a
count variable of the number of countries the atgtlod the publication work in. This indicates not
only whether the publication is international bigoahow many different countries are involved.

The effect of including this variable is that theintmy variable indicating international
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collaboration becomes insignificantly small fromO®.to 0.006 this is because of the high
correlation between the two variables.

The interpretation of the coefficient on countriesthat for every extra country that is
involved in the publication the expected value &3-1 will increase by 2.8 %. The coefficient on
FP6 decreases by the inclusion of the Countriembar which implies that a large part of the
correlation between FP6 funding and citation impactelated to the fact that there are many
publication with many countries and that publicasiavith many countries generally have a higher

citation impact.

Table Al4: Results of OLS regression analyses onghr-P6 set.

Model (1) Model (2) Model (3)
Dependent variable: Log(ncs+1) Log(ncs+1) Log(ngs+1
FP6 0.044 0.035 0.026
(0.015) (0.015) (0.015)
DNRF 0.034 0.032 0.036
(0.007) (0.007) (0.007)
DFF 0.019 0.020 0.025
(0.007) (0.007) (0.007)
NJS 0.217 0.215 0.210
(0.008) (0.008) (0.008)
REFS 0.004 0.004 0.003
(0.0002) (0.0002) (0.0002)
AUs 0.0002 0.0002 -0.0002
(0.0000) (0.0000) (0.0000)
Collab 0.062 0.006
(0.004) (0.005)
Countries 0.028
(0.002)
Constant 0.250 0.221 0.204
(0.010) (0.010) (0.010)
Observations 77,308 77,308 77,308
R-squared 0.253 0.256 0.262

Note: Robust standard errors are reported in paesaes. Robust Standard errors are calculated le=obti®e presence
of heteroskedasticity. The regression includes ftata 2005-2011. Publications funded by FP7 ardusberl except in
the case where the publication is also funded 8, FP

The three regressions indicate that the citatiopaich of FP6 funded publications largely stems
from the fact that they are to a higher degreematigonal collaborations compared to other funded

publications and that international collaboratiamgyeneral have a higher citation impact. At the
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same time the coefficients of DNRF and DFF arecaé#i@ (weakly) positively when including the

variables indicating internationalization. Thegea for this may be that especially DFF is more
directed at national interests and that the putdiina have a limited number of countries, and that
the impact of national (mono country) researchigbér than average. Therefore when controlling

for number of countries DFF granted publicatioresratatively high performers.

Table A15 presents the same regressions as aboweyvér, this time includes a dummy for FP7
participation instead of FP6. The same patterobserved, however, the impact of FP7 is much
higher than FP6 and even after controlling for imd¢ional collaboration FP7 has a considerably
higher impact than DNRF, DFF and other Danish maltibons. This indicates that FP7 has a
general higher impact than FP6. The coefficienDORF and DFF indicate that DNRF has a
general stable and high impact regardless of lefvebllaboration while DFF has a higher impact in

terms of national and small scale internationdiatration.

Table A15: Results of OLS regression analyses onghrP7 set.

Model (1) Model (2) Model (3)
Dependent variable: Log(ncs+1) Log(ncs+1) Log(ngs+1
FP7 0.070 0.065 0.057
(0.013) (0.013) (0.013)
DNRF 0.033 0.031 0.033
(0.008) (0.008) (0.008)
DFF 0.021 0.023 0.029
(0.008) (0.008) (0.008)
NJS 0.215 0.212 0.208
(0.009) (0.009) (0.009)
REFS 0.004 0.004 0.003
(0.0002) (0.0002) (0.0002)
AU’s 0.0002 0.0002 -0.0002
(0.0000) (0.0000) (0.0000)
Collab 0.061 0.006
(0.005) (0.006)
Countries 0.027
(0.002)
Constant 0.253 0.224 0.208
(0.012) (0.011) (0.011)
Observations 58,933 58,933 58,933
R-squared 0.265 0.268 0.274

Note: Robust standard errors are reported in pa@eas. The regression includes data from 2007-Z0dtlications

funded by FP6 are excluded except in the case whengublication is also funded by FP7.

Table A16 shows the third set of regressions thatide the same variables and observations as the

prior regression; however, the FP7 dummy is nowamgu by two disaggregated dummies
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indicating either 1) an ERC or Marie Curie granprany other FP7 grant. The expected NCS+1
of a publication funded by ERC or Marie Curie grantlO % higher than the baseline of Danish
publications. While publications funded by oth&7Fgrants have an expected NCS+1 that is 4 %
higher than the baseline. Thus dividing FP7 ihkse two groups gives a more diverse picture of
the expected impact of publications given theirding links. In the prior regressions we found that
the expected marginal effect of FP7 funding is éelative to the baseline set. In this regressien w
can observe that the effect of ERC and Marie Cgrants are higher at 10 % while other FP7
grants have a marginal effect on NCS that is 5T™his suggest that impact of publications funded
by ERC and Marie Curie is larger than other FP7dé&eh publications after controlling for
internationalization and they in turn have an exp@empact that is higher than DNRF and DFF
and that all these funding regimes result in a éigéxpected impact compared to the baseline of
Danish publications. The results also indicate ihis meaningful not only to distinguish between
overall types of funding sets but also betweenedgfices within funding sets as their aims and
purposes differ considerably. These aims and metimoaly be correlated with the impact of the

publications.

Table A16: Results of OLS regression analyses onghrP7 set with two dummies.

Model (1) Model (2) Model (3)
Dependent variable: Log(ncs+1) Log(ncs+1) Logfig
MARIE_CURIE_C 0.115 0.111 0.098
(0.029) (0.029) (0.029)
FP7_rest 0.054 0.048 0.042
(0.014) (0.014) (0.014)
DNRF 0.031 0.029 0.031
(0.008) (0.008) (0.008)
DFF 0.021 0.023 0.029
(0.008) (0.008) (0.008)
NJS 0.215 0.212 0.208
(0.010) (0.009) (0.009)
REFS 0.004 0.004 0.003
(0.000) (0.000) (0.000)
AUs 0.0002 0.0002 -0.0002
(0.000) (0.000) (0.000)
Collab 0.061 0.006
(0.005) (0.006)
Countries 0.0265
(0.002)
Constant 0.253 0.224 0.208
(0.012) (0.011) (0.011)
Observations 58,933 58,933 58,933
R-squared 0.266 0.268 0.274
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Note: Robust standard errors are reported in paesaes. Robust Standard errors are calculated leeobti®e presence
of heteroskedasticity. The regression includes ftata 2005-2011. Publications funded by FP7 ardusberl except in
the case where the publication is also funded 8, FP
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