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Summary

This paper reports on available bibliometric evidence on the performance of UK research in eco-
nomics. It examines some standard and non-standard sources of bibliometric evidence and in
particular evidence from the ISI and EconLit databases and the Research of Papers in Economics
(RePEc) public-access database. It also reports on research capacity of UK economics and some

non-bibliometric sources of evidence.

The main conclusions to be drawn from the reports are as follows:

1. On all measures the UK comes ahead of all countries apart from the US. On some per capita

measures the UK performance is comparable with that of the US.

2. There is evidence from traditional bibliometric analysis to show that the UK on average
publishes in average-quality journals but that the citation rates for UK papers is somewhat
higher than expected for these journals. The US performance shows publications on av-
erage in higher than average quality journals and with citation rates above that expected.
Other European countries tend to perform badly on these measures. Rates of non-citation

for UK publications are amongst the lowest anywhere and lower than for the US.

3. There is some evidence of growth of publications in economics by UK researchers over the
previous decade and in citations of these publications and with some improvements on
these measures relative to the US. There is, however, some evidence of faster growth rates

from some other European nations although starting from a lower base.

4. The bibliometric evidence shows that the relative performance of UK economics is amongst

the best when compared with other social science disciplines.

5. Evidence from a limited range of sub-fields within economics shows that the UK is strong
in all areas compared with the rest of Europe. There is evidence of particular strength
in labour and demographic economics, development economics, econometrics and espe-

cially applied econometrics. It would be desirable to gather evidence from other sub-fields.

6. Citations analysis is often outdated and therefore it is desirable to use more up-to-date
evidence from working papers archives and other non-traditional sources. Evidence from
RePEc however tends to confirm the results from traditional publication and citations anal-
ysis. It shows the UK ranked second to the US on all measures but ranked above all other
countries. Shares of works in RePEc between the US and the UK are comparable in per

capita terms but citation rates are somewhat higher for US authors.

7. There is healthy evidence of a strong internationalisation of research capacity in economics
in the UK with a large number of US-trained researchers and a large number of non-UK but

UK-trained researchers particularly at the junior level.
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1 Introduction

The purpose of this report is twofold. Firstly to assess the available information on the per-
formance of UK research in economics and secondly to consider what other types of information
might be considered in making such an evaluation. This is timely for two reasons. First the ESRC
is sponsoring an international benchmarking review of UK research in economics to be under-
taken during 2007-08, aimed at highlighting strengths and weaknesses. It will examine research
quality, research impact, research capacity and priorities for the future development of the dis-
cipline in the UK. Secondly, the UK government’s Science and innovation investment framework
2004-2014: next steps document published in March 2006, and the subsequent response to the
consultation, indicates a clear intention to place more weight on metric information in future

research assessments.

There is a large literature on measuring research performance in economics. Most of this
literature has concentrated on measuring research performance at the institution or research
institute level. These evaluations are typically based on traditional bibliometric evidence, in-
cluding the number of publications and citation counts, and most of this bibliometric evidence
comes from the Social Science Citation Index published by Thomson Scientific (formerly known
as Thomson Institute for Scientific Information or ISI) or from other bibliometric sources, such
as EconlLit published by the American Economic Association. Of particular relevance are the
studies commissioned by the European Economic Association aimed at assessing the state of
economics research in Europe. These studies culminated in a special issue of the Journal of the
European Economic Association in 2003. In addition, the European Commission produced a re-
port on “mapping of excellence in economics” in 2004. Both are extremely valuable in assessing

UK research performance in economics.

There are some well-known problems with using only standard bibliometric evidence on
publications and citation counts and with the use of the ISI database in particular. Firstly there
is some evidence that the ISI journal list is not representative. There is evidence of a bias in
favour of journals published in the US (see Schoepflin [1990]) and there are some peculiarities
in the coverage of economics journals in the ISI database which have been documented, for ex-
ample, in Klein and Chiang [2004]. These biases are again probably unimportant in assessing
relative changes in cross-country standings but may be important in assessing absolute stand-
ings. Secondly most recent studies still end with outputs published in 2000 or 2001 and citations
are lagged over a window of the previous two or five years. Factoring in publication lags, most
of these recent studies are actually measuring research produced more than ten years ago. This
would be less of a concern if relative standings were unchanging. However, this is not necessar-
ily the case as there have been structural changes in research in economics in many European
countries in the last ten years. Thus, in assessing current standings and potential future develop-
ments more up-to-date information is required. Thirdly, even when a fuller and representative

set of journals can be used, publication and citation data is highly positively skewed and although
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it may provide useful information on research quality it gives less than the full picture of research
impact and research capacity.

This raises some questions about how research performance should be measured and eval-
uated.? Firstly, what is the evidence of existing studies using publication counts and citations as
measures of output? Secondly, are there other measures of output (non standard bibliometric
indicators) such as working papers, downloads from journal or working paper repositories that
can provide additional or potentially leading information on publication and citation counts and
therefore provide either a fuller or more up to date picture of output performance? Thirdly, are
there other non-bibliometric indicators of research esteem such as election to learned societies,
honours and awards, conference participation, contributions to government commissions and
policy debates that have been used in peer evaluation and which may provide additional quanti-
tative information?® Fourthly what is the evidence on research capacity in economics in the UK

and how is this linked to research quality and impact?

The report reviews some of the basic sources of standard bibliometric information and dis-
cusses some stylised facts on publication and citation counts in Section 2. Information about
cross-country comparisons which can be obtained from these studies is presented. In partic-
ular we shall present some evidences of particular strengths in some sub-fields where data is
available. Section 3 discusses some of the non-standard sources of bibliometric information
and Section 4 considers evidence from data from the public-access database Research Papers
in Economics (RePEc). Section 5 considers some non-bibliometric indicators of research impact
and quality and Section 6 provides some information on UK research capacity in economics.
Section 7 concludes. Appendix A reviews the standard methods of assessing journal and article
quality and the main contributions to the literature. Appendices B and 4 provide some further
information from RePEc data.

2 Traditional bibliometric indicators

The traditional bibliometric indicators are publications and citations. Publications and cita-
tions may also be quality adjusted or weighted by the impact factor of the journals in which they
are published, or cited, to produce weighted measures of publications and citations. The stan-
dard sources of information for measuring publications and citations in economics are Thom-
son’s ISI and EconLit.* This section discusses the structure, context, strengths and weaknesses
of these two databases, the stylised facts about publication and citation rates, the methods of
adjustment that are used and the evidence from cross-country comparisons.

2Some of the issues about measuring relative performance are considered in Appendix A. For further discussion of the
use of citation analysis in research evaluation see e.g. Moed [2005].

3There are other impact indicators such as commissioned reports, linkages with government bodies etc. that can be
might quantitatively used to measure research performance. However they are omitted from the report as the necessary
information is not readily available.

4Access to ISI data can be made through the Web of Knowledge and EconlLit is available as part of CSA Illumina.
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2.1 The traditional data sources

The EconLit database contains information on around 700 journals in economics, with more
than 750,000 total entries. It provides a wealth of bibliographic information for journal arti-
cles, abstracts, book chapters and doctoral dissertations, with data dating back to 1969. Econ-
Lit records are updated on a monthly basis and can be used to draw data on: names of authors,
names and affiliations (at the time of publication), name of publishing journal or editor(s), year
of publication, number of pages, and JEL classification for each item listed. The vast majority of
journals listed in EconLit are English language journals. There are also some known problems
related with EconlLit data, e.g. EconLit does not identify authors and institutions uniquely so that
John Smith, from Neverland Business School and J Smith from NBS will show up as two different
individuals and therefore careful cross-checking of the data has to be carried out manually.”

The ISI database is part of the ISI Web of Knowledge, a subscription-based service provided
by Thomson Scientific, providing access to a wide range of information on articles, abstracts and
usage statistics. The available data is then classified in three main sub-categories. (i) The Science
Citation Index - Expanded, containing bibliographic information from 1970 onwards and ab-
stracts from 1991 onwards covering more than 150 science-related disciplines or sub-disciplines
and drawing its data from more than 5,900 science and technical journals. (ii) The Social Sci-
ence Citation Index (SSCI) covers 50 disciplines from 1975 onwards and a total of 1,700 journals
(it includes 202, mostly English language journals, in its economic category);® (iii) The Arts and
Humanities Citations Index containing information from 1975 to present, focusing on research

in humanities.

All ISI datasets are searchable by author, title of article and/or journal and users can trace
all items that cite a particular article. The ISI provides a series of metrics for the journals covered
in each dataset. These metrics include total citations, impact factor, immediacy index, number
of articles and cited half-life of journals.” The ISI also provide freely available information on the

most highly-cited authors through its website highlycited.com.

As a subset of the ISI database, Thomson also produces its National Science Indicators (NSI)
which provides citation and publication measures for around 170 nations and four regions (Asia
Pacific, Asia Pacific (excluding Japan), the European Union and Latin America) from 1981. Data
is available for 24 broad subfields (including economics and business) or 105 more narrowly de-

fined fields (including economics).

Despite its popularity in bibliometric exercises, ISI’s representativeness has been questioned
for two main reasons. Firstly, because the vast majority of journals indexed in their database are
in English-language journals, thus excluding in certain cases a significant part of literature that

5See also Coupé [2003] for some further comments on this point.
6For a complete list of journals visit "http://sunweb.isinet.com/cgi-bin/jrnlst/jlresults.cgi?PC=J&SC=GY".

“We elaborate on the meaning and the mechanics of these concepts over the next sections.
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may be published other languages. Yitzaki [1998], for instance, finds that authors tend to over-
cite scholarly research published in their own languages, with American and British authors cit-

ing English language papers 99% of the times.?

Secondly, there is a concern that the ISI may
tend to over-represent US journals, which in turn tend to publish a higher proportion of US-
based research. If this is the case, a certain degree of bias should be expected in all rankings and
cross-country research assessments based on ISI data. Schoepflin [1990], for instance, compared
the (then) SSCI journal coverage with UNESCO’s [1986] which at that time listed 3,515 journals,
about two and a half times the size of ISI. Schoepflin’s findings confirmed that, at that time, US
journals were over-represented in SSCI [1990], containing a total of 852 US journals compared
to 611 listed in UNESCO [1986]. When shares were considered, this misrepresentation became
even more apparent, with US journals claiming a share of 60% in SSCI versus a 17% in UNESCO.
UK journals were also over-represented but to a lesser degree, with a share of 18% as opposed to
10% in UNESCO. Table 1 provides a summary of Schoepflin’s findings. Thirdly, the criteria which
the ISI uses to determine whether to include a journal title or not is somewhat opaque and may
exhibit some evidence of ideological bias (see Klein and Chiang [2004]).° Furthermore, not all

journals listed adhere to the same strict standards of peer reviewing.

Table 1: SSCI [1990] Vs. UNESCO [1986]: A Comparison of Coverage

Number of Journals Percentage Share
SSCI [1986] UNESCO [1990] SSCI UNESCO

USA 852 > 611 60.13 > 17.38
UK 256 < 334 18.07 > 9.5
GERMANY 48 < 184 339 < 5.23
FRANCE 25 < 269 1.76 < 7.66
REST OF THE WORLD 236 < 2117 16.65 < 60.23
Total 1417 < 3515 100 100

Source: Schoepflin [1990]. Reproduced in Hicks [2004], p.10

The situation in economics is that most journals are covered by the ISI but by no means
all. About 14% of the journal articles submitted to the Economics and Econometrics panel at
RAE2001 were papers in journals not listed in the Economics category by the ISI. Examples of
such journals include the European Journal of Political Economy and the Bulletin of Economic
Research.!?

8A counter argument is that higher visibility of research work depends not on language but on being published in inter-
national journals, where the vehicular language is English, which carry higher impact factors (see for instance Nederhof
etal. [1989].

9The general principle for inclusion within the ISI list is that it is determined internally by the journals which are
frequently cited by articles already within the database.

10A more complete list of journals which were represented at the last RAE and not listed in the Economics category by
the ISI can be found at http://www.keele.ac.uk/depts/ec/cer/resources_journals.htm.
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2.2 Citations and publication rates: Stylised facts

Before considering publication and citation rates in detail it is useful to consider first some
stylised facts. The most important fact is that publications and citations are asymmetrically dis-
tributed. A somewhat useful rule of thumb which illustrates this asymmetry is the 80-20 rule.
That is 20% of the authors (publications) generate 80% of the publications (citations) and 80% of

the authors (publications) generate 20% of the publications (citations).

Coupé [2003] uses data from EconlLit for the period 1969-2001 to study the overall character-
istics of publication and citation rates in economics. He finds that out of 131,000 listed authors
during that period, 71,983 contribute only one article, 4,052 authors contribute 2-5 articles and
1,230 authors contributed 6-10 articles. The distribution of citations for the same sample follows
a similar pattern: around 70-80% of total articles are cited at least once, about 20% get more than
10 citations and only 5% receive 50 or more citations over the period.

The positive skewness of the distribution of research output is a phenomenon that has been
observed, described and discussed extensively in the area of bibliometrics. One of the most fa-
mous empirically tested regularities in bibliometrics, Lotka’s law, postulates that the number of
authors making 7 contributions should be approximately proportional to n~2 of those making
one, whereas about 60% of the authors will only have one publication in the period considered.
Coupé’s findings match quite closely to this rule. He estimates Lotka’s law empirically over three
different time periods'! for a series of sub-samples of journals drawn from EconLit (with 10, 20
and 50 journals). His estimates suggest n is within the range of —1.75 to —3.5. Coupé also finds
that widening the sample of journals reduces the concentration of publication rates and so does
weighing for coauthorship and quality differences and shortening the time interval. This is con-
sistent with the work of Cox and Chung [1991], using articles in 20 top journals over a period of 26
years, who estimate the exponent to be -1.84 and Sutter and Kocher [2001] who report an expo-
nent of -3 for a stricter selection of the top 15 journals. Similar findings are also reported for the
distribution of citations by Laband and Piette [1994] who use a Herfindahl index to measure con-
centration rates across journals. They use Lorenz curves (one for each of their examined periods)
to test for the (in)equality in the distribution of citations across journals.

The positive skewness of the distribution of publications across institutions is also evident
in Table 2, showing the average number of articles per institution and per country for the period
1991-2000. The upper panel of the table contains all available information from the ISI for that
period. The lower panel focuses on the institutions that have 10 or more publications in each
of the four research fields. In both instances, the median falls short of the average number of
publications per institution, suggesting that the distribution is skewed to the right so a small

number of institutions is responsible for a greater number of publications. It can also be seen

n practice, Coupé estimates the model In % =c+ flnn+e for the periods 1996-2000, 1990-2000 and 1969-2000,

where a7 is the number of authors making one contribution; and a; the number of authors making » contributions.
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from the table that in all the sub-fields examined (corresponding to JEL codes, C, L, J and O
where C is Mathematical and Quantitative Methods; L is Industrial Organization; ] is Labour and
Demographic Economics; and O is Economic Development, Technological Change and Growth)
the difference between the median and the mean value increases as one moves from the lower
to the upper panel. Thus the distribution of the total population is more skewed towards the left
tail than the one which excludes the institutions with less than ten publications.

Table 2: Articles per Institution, 1991-2000 (EconLit)

All Institutions C J L o
Number of Institutions 418 468 496 487
Total number of publications 4657 6978 7686 7143
Average number of publications per institution 11 15 15 15
Median 5 7 8 7
Institutions with more than 10 Publications in each field

Number of Institutions 115 176 205 176
Total number of publications 1529 5771 6321 5769
Average number of publications per institution 13 33 31 33
Median 11 23 23 23

Source: DG-Research, p.102 (C), 119(J), 137(L) and 156 (O).

Mathematical and Quantitative Methods (C); Industrial Organization (); Labour and D i ics (L); ic De ical Change and Growth (O)

Another factor of importance is distribution of authorship across journals. Although ap-
proximately 20% of publications originate from Europe and 60% from the US, not all journals
reflect exactly this average. Some, like Econometrica, the Review of Economic Studies, the Jour-
nal of Economic Theory, Economic Theory, the Review of Economics and Statistics do. Other
leading journals do not. For example, the Journal of Financial Economics has 92% authorship
from the US and only 4% from Europe whereas the Economic Journal has 60% authorship from
Europe and 30% from the US. This means that in evaluating research performance across coun-

tries there will be some sensitivity to how the quality of journals is evaluated.

2.3 Evidence from bibliometric indicators: Journal publications

This section and the next apply some of the measures discussed in Appendix A to examine
cross-country performance of research output in economics. Most of the evidence presented is
based on data available in the literature (e.g. Coupé, Kalaitzidakis, Mamuneas and Stengos, etc.)
or from other public sources (the European Commission’s DG-Research Division, ISI). The main
focus lies mostly on country comparisons across with the EU'? and the US but will shall also

consider some other cross-country comparisons too.

Most international comparisons on published research output in all disciplines show the

dominance of the US on most or all of the measures of research productivity. This fact is re-

12Where we refer to the EU we shall mean the EU-15, that is 15 countries of the European Union before the expansions
on 1 May 2004 and 1 January 2007. The EU-15 consists of: Austria; Belgium; Denmark; Finland; France; Germany; Greece;
Ireland; Italy; Luxembourg; Netherlands; Portugal; Spain; Sweden; United Kingdom.
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flected in data on economics publications too. Table 3, for instance, uses the ISI NSI data on
the unadjusted number of publications by country of affiliation for the periods 1994-1998 and
1996-2000.13 From the table it can be seen that the US and EU (excluding Greece, Luxembourg,
Portugal and Spain) together accounted for 87.6% and 89.1% of total published articles for the
periods 1994-98 and 1996-2000 respectively. The share of the US during the two time periods
fell by slightly more than 2.8%. The UK, on the other hand increased its share by more than 9%.
The other EU member states (EU - excluding UK and Greece, Luxembourg, Portugal and Spain)
experienced a similar increase, raising their share from 17.4% for 1994-98 to 19.2% for 1996-2000.
This is also consistent with the evidence presented by Nederhof, Van Leeuwen and Tijssen in
their report on international benchmarking for the ESRC.

Table 3: Publications in Economics Journals by Country 1994-2000 (%)

Country 1994-1998 1996-2000
us 58.3 56.7
UK 13.7 15
NETHERLANDS 3.3 3.5
FRANCE 2.9 3.1
GERMANY 2.3 2.9
ITALY 1.6 1.9
SWEDEN 1.5 1.7
BELGIUM 1.4 1.5
DENMARK 0.9 1
FINLAND 0.7 0.7
AUSTRIA 0.5 0.6
IRELAND 0.5 0.5

Source: DG-Research, p.19

Table 4 provides a more disaggregated view of the distribution of articles across countries
and time, for the period 1991-2001. At the end of 2001, the combined share of UK and US in
economics world publications was 67.4%. The UK’s share increased during that decade by an
average annual rate of 3.11%. The fastest growth rate was experienced by Spain which increased
its share from 0.4% in 1991 to 2.7% in 2001 - exhibiting an average annual growth rate of more
than 20%. The EU'’s share of output during the same period climbed from 21.8% in 1991 to 39.6%
in 2001, exhibiting an annual growth rate of 5.43%.

13DG-R draw their data from EconLit SSCI and NSI, considering solely economics journal publications. More specifi-
cally, the construction process of their dataset involved two stages: In stage 1 they used the EconLit database to identify
23,850 journal economics articles. In stage 2, they cross-referenced this data with the information available from SSCI.
During the merging process 44% of the initial observations had to be disregarded as they were not listed in both reposi-
tories. As a result their final using sample contained 13,345 EconLit/SSCI economics journal articles.



Table 4: Yearly Publications in Economics Journals by Country 1991-2001 (%)

1991 1992 1993 1994 1995 1996 1997 1998 1999 2000 2001 Growth rate (%)

VASILAKOS, LANOT & WORRALL

World Total (no. papers) 6201 6265 6105 6184 6452 6869 6948 7171 7066 7482 7823 2.35
UsS 66.5 656 657 63.1 608 592 591 564 556 54.1 53 -2.23
JAPAN 1.6 1.7 1.6 1.8 1.3 1.7 1.7 1.8 2.2 2 2.2 3.11
UK 9.8 105 103 108 122 123 125 132 139 147 144 3.9
GERMANY 2.1 2.2 2.5 2.2 2.5 2.5 2.6 3.5 3.9 4 4.4 7.86
NETHERLANDS 2 2.7 3.1 2.8 3.2 3.2 3.9 4 3.3 3.8 3.9 6.82
FRANCE 1.8 1.8 2.2 2.4 2.7 3.1 3 3.3 3.6 3.8 3.6 7.29
ITALY 1.2 1.1 1.5 1.7 1.7 1.9 1.8 1.8 2.1 2.3 2.8 8.9
SPAIN 0.4 0.7 0.9 1.2 1.3 1.4 1.8 2.2 2.3 2.6 2.7 20.29
BELGIUM 0.9 1.4 1.1 1.3 1.5 1.6 1.7 1.6 1.8 2.1 1.7 6.96
SWEDEN 1 1 0.9 1.3 1.1 1.5 1.6 1.7 1.9 1.9 1.7 4.88
DENMARK 0.7 1.5 0.7 1 0.8 1.3 0.8 1.3 1.1 1 1.2 6.23
FINLAND 0.5 0.6 0.6 0.6 0.5 0.7 0.5 0.9 0.8 0.8 1 7.22
AUSTRIA 0.6 0.4 0.4 0.6 0.6 0.8 0.5 0.7 0.6 0.6 0.7 0.93
GREECE 0.4 0.5 0.3 0.3 0.4 0.4 0.5 0.6 0.5 0.8 0.6 5.63
IRELAND 0.2 0.3 0.5 0.4 0.7 0.5 0.6 0.5 0.5 0.7 0.5 6.64
PORTUGAL 0.1 0.1 0.3 0.2 0.3 0.4 0.2 0.2 0.3 0.3 0.4 19.51
LUXEMBOURG 0.1 0.1 0.1 0.1 0 0 0 0 0 0 0 -7.16
EU-15 21.8 249 254 269 295 316 32 35,5 366 394 396 5.43%

UK/EU-15 45.0 422 40.6 401 414 389 39.1 372 380 373 364 -2.19%

Source: DG-Research [2004] p.20
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Table 5 shows the distribution of articles (as percentage of world publications) over twelve
disciplines for the earlier period 1981-1998. The dominance of the US across all disciplines is
immediately apparent. The share of UK economics is above 10% and is one of the better per-
forming disciplines on this measure. A closer comparison of those figures with those presented
in Table 4 further illustrates the expanding share of economics in the UK, France, Germany and
the Netherlands. Indeed, the average share of world economics publications between 1981 to
1998 for the UK was 10.7%, compared to 14.4% for the period 1991-2001. A more remarkable
increase is experienced by the Netherlands with their total share in 2001 rising to almost twice
that for the period 1981-98. Also shown are UK publications as a proportion of the EU total. This
shows a small relative fall. It will be interesting to see if this rate of catch-up has continued or

slowed down and some more recent evidence will be presented below.

Table 6 provides information on the share of publications during the period 1991-2000 across
countries (as a % of the EU excluding Luxembourg) for four different economic sub-fields. These
four sub-fields correspond to JEL codes, C, L, J and O where C is Mathematical and Quantitative
Methods; L is Industrial Organization; ] is Labour and Demographic Economics; and O is Eco-
nomic Development, Technological Change and Growth. The table shows that the UK contributes
more than 30% of European output in all fields. The UK share is over 40% in the two categories
of labour and demographic economics and economic development, indicating that the UK is

particularly strong in these areas.'®

Tables 7 and 8 show a similar pattern of UK strength in econometrics and econometric the-
ory. These rankings based on an standardised or adjusted page count in the main econometrics
journals over the period 1989-2005 are taken from Baltagi [2007]. The UK competes well with
the US in terms of adjusted pages per author in both econometrics and econometric theory. As
a proportion of the total EU (excluding Greece, Ireland, Luxembourg and Portugal) output, the
UK accounts for 38% in econometric theory and 47% in all econometrics, indicating the UK’s

particular strength in applied econometrics.

As mentioned the distribution of publication rates is highly skewed so that the average out-
put performance of countries may be influenced significantly by the output of a small number
of top authors. In Table 9 we give the distribution of top authors across countries (four countries
having at least two authors on the list) using Coupé’s “Top-1000 Economists: Publications 1990-
2000”. Also for comparison, the results are given for the top 20 US states. Coupé [2003] constructs

his rankings of top economists as the arithmetic average of the rankings returned by 11 alterna-

14There are some differences in the figures for this table and the previous two because of the use of slightly different
data sets.

15judgements of this sort need to be drawn with some care. A country make particularly strong in a particular sub-field
but this may mean that this sub-field is not particularly highly valued by the rest of the scientific community. Thus it is
necessary to make a judgement not only on the internal merit of a country within a sub-field but also the external merit
of that sub-field of research within the discipline or within the scientific community as a whole. Weinberg [1962] draws
this distinction between internal and external scientific merit.
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Table 6: Share of Journal Publications across Fields per Country

C ] L 0]
Belgium 3.08 2.19 3.53 2.30
Denmark 1.56 2.35 2.44 1.89
Germany 11.83 12.86 12.08 9.96
Greece 1.60 1.00 2.28 1.76
Spain 10.12  4.49 7.68 4.80
France 9.58 8.71 13.56 11.84
Ireland 0.54 1.53 0.99 0.65
Italy 8.34 8.87 9.69 9.75
Netherlands 13.30 7.76 6.41 9.15
Austria 2.60 1.54 1.64 1.31
Portugal 076 039 080 041
Finland 1.95 1.70 2.08 1.39
Sweden 3.96 4.42 3.72 3.71
UK 30.78 42.20 33.09 41.07

Source: DG-Research [2004], pp. 103-111 (C), 120-128 (J), 139-147 (L) and 157-166 (O)

Table 7: Publications in Econometrics, 1989-2005

Rank Country Adj. Pages Articles Authors Centres Adj. Pages/Authors
1 USA 85,025 4,916 3,240 328 26.24
2 UK 22,669 1,482 926 101 24.48
3 CANADA 8,966 626 340 40 26.37
4 NETHERLANDS 5,258 362 190 13 27.67
5 AUSTRALIA 4,098 313 207 27 19.80
6 FRANCE 3,187 202 153 62 20.83
7 SPAIN 2,801 198 141 36 19.86
8 GERMANY 2,657 211 170 46 15.63
9 ITALY 2,645 208 130 58 20.35
10 JAPAN 1,947 137 92 39 21.16
11 CHINA 1,797 123 86 17 20.89
12 DENMARK 1,465 99 45 5 32.56
13 KOREA 1,382 97 50 23 27.64
14 SWEDEN 1,361 101 91 12 14.96
15 ISRAEL 1,104 98 71 9 15.54
16 BELGIUM 1,067 102 69 11 15.46
17 SWITZERLAND 983 70 45 13 21.85
18 FINLAND 848 56 19 10 44.62
19 NEW ZEALAND 822 79 34 8 24.19
20 AUSTRIA 756 52 37 12 20.44

Source: Baltagi [2007].

tive measures.'® Coupé reports only the first (main) affiliation of each author and, therefore, any

secondary/multiple affiliations that some of these authors may have are ignored. The figures

186The measures include publications; adjusted number of articles; number of pages; adjusted number of pages; simple

Impact Factor; Bawens; Kalaitzidakis et al.; Hirsch et al.; Scott and Mitias.
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Table 8: Publications in Econometric Theory, 1989-2005

Rank Country Adj.Pages Articles Authors Centres Adj.Pages/Authors
1 USA 31,250 1,641 851 182 36.72
2 UK 7,828 513 218 54 35.91
3 CANADA 3,773 273 145 31 26.02
4 NETHERLANDS 2,540 175 89 11 28.54
5 AUSTRALIA 2,354 178 108 19 21.79
6 FRANCE 1,799 102 77 41 23.37
7 SPAIN 1,666 101 73 22 22.82
8 GERMANY 1,555 116 81 38 19.20
9 JAPAN 1,406 92 51 29 27.58
10 CHINA 1,382 81 50 12 26.56
11 ITALY 1,254 90 57 30 22.01
12 KOREA 1,099 66 33 16 33.29
13 DENMARK 820 54 28 3 29.30
14 FINLAND 646 39 9 7 71.77
15 SWEDEN 598 38 27 7 22.16
16 NEW ZEALAND 543 55 20 5 27.14
17 AUSTRIA 522 33 21 7 24.85
18 SWITZERLAND 488 34 21 12 23.26
19 BELGIUM 458 47 30 5 15.27
20 TAITWAN 441 31 24 11 18.38

Source: Baltagi [2007].

suggest the dominance of the US (when viewed as a country), with 743 out of 998 top authors
claiming as their primary affiliation a US institution.!” The UK is second with a share of 9.82 per
cent. It can be seen that the UK is comparable with the best US states whereas the top 6 US states
are ahead of all other countries apart from the UK.

2.4 Evidence from bibliometric indicators: Citations

A similar picture emerges when citation evidence is examined. We first present evidence
from Nederhop, Van Leeuwen and Tijssen in their report for the ESRC on international bench-
marking and bibliometric monitoring of UK research performance. They present comparisons
for a range of disciplines for citation counts from 1997 publications over a five-year citation win-
dow based on ISI data. The results for the Economics and Business category.'® The first three
columns of Table 10 give the number of publications, citations and citation rate. The next two
columns give the mean journal and mean field citation scores obtained by dividing by the Journal
Citation Score (JCS) and Field Citation Score (FCS) respectively. Thus scores above 1.0 in the last

17For the two missing authors, their recorded affiliation was multi-regional private companies and therefore their exact
location could not be confirmed.

18The ISI data on citation is often disaggregated to Economics and Business level. This includes economics (207 jour-
nals), business (76 journals), business finance (48 journals), industrial relations & labor (15 journals) and agricultural
economics and policy (9 journals). It excludes management journals which are included in the Management and Planing
category.
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Table 9: Country Shares in Coupé’s List of Top Authors

country No of Authors % in Total US States  No of Authors % in Total

1 us 743 74.42 1 CA 113 11.32
2 UK 98 9.82 2 MA 109 10.92
3 FRANCE 27 2.71 3 IL 78 7.82
4 CANADA 23 2.3 4 NY 78 7.82
5 ISRAEL 17 1.7 5 DC 42 4.21
6 HOLLAND 11 1.1 6 PA 37 3.71
7 SPAIN 11 1.1 7 NJ 27 2.71
8 ITALY 9 0.9 8 X 25 2.51
9 GERMANY 8 0.8 9 MI 23 2.3
10 HONGKONG 7 0.7 10 MD 22 2.2
11 JAPAN 7 0.7 11= MN 20 2
12 AUSTRALIA 6 0.6 11= WI 20 2
13= BELGIUM 5 0.5 13 CT 19 1.9
13= SWEDEN 5 0.5 14 NC 16 1.6
15= DENMARK 4 0.4 15 OH 15 1.5
15= SWITZERLAND 4 0.4 16 RI 12 1.2
17=ARGENTINA 2 0.2 17 VA 11 1.1
17= CHILE 2 0.2 18 FL 10 1
17=  GREECE 2 0.2 19= GA 7 0.7
17= IRELAND 2 0.2 19= IN 7 0.7

Source: Data from Coupé [2003](“Top 1000 Economists - Publications 1990-2000)).

two columns indicate performance that is above the average. On this comparison the UK per-
forms better than other comparator countries apart from the US. For the US the comparison is
ambiguous depending on which measure is used.!? The information is also depicted graphically
in Figure 1 which plots the actual citation score against the journal citation score or impactor fac-
tor. The South-West quadrant of the diagram corresponds to average publications in low impact
factor journals and low citation rates. The North-East quadrant corresponds to average publica-
tions in high impact factor journals and high citation rates. Points above the 45° line indicate that
a country gains more citations from its publications than would be expected on average. As can
be seen the UK is almost at the average in terms of the journal impact factors but given this, UK
publications produce more than the world average in terms of citations. The US also performs
better than expected and publishes in better than average journals. Other countries including
France, Canada and Australia perform worse than expected and although Germany performs

better than expected, it is, on average, publishing in lower quality journals.

Nederhop, Van Leeuwen and Tijssen also look at the top 10% of most highly-cited papers and
the share of each country of this 10%. The results for Economics and Business are reproduced
in Table 11. The expected value is calculated from the world distribution of cited papers so is

not exactly 10% of the papers published in each country. The ratio of actual to expected gives

19The UK performs slightly better than the US when the journal citation score is used as a reference but worse when
using the overall field citation score. This indicates that the UK performs slightly better on a journal by journal basis than
the US.
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a measure of whether the country has a greater than average share of top-cited authors. As can
be seen from the table the US and the UK both have a greater than expected share of top-cited

authors whereas other countries have below the expected share.

Nederhop, Van Leeuwen and Tijssen also present similar evidence from nine other social
science categories. Their general conclusion is that four of these categories perform better than
the world average, (Interdisciplinary Social and Behavioural Sciences,?° Economics and Business
Language and Linguistics and Psychology), and that Economics and Business is second in rela-
tive performance behind Interdisciplinary Social and Behavioural Sciences. Of the other social
sciences in the UK, Educational Sciences, Law & Criminology and Management & Planning are
considered partially above the world average, Political Science & Public Administration and So-
ciology & Anthropology at the world average and Information & Communication Sciences below

the world average.

Another method of examining the skewness of the distribution is to examine the lower rather
than upper tail. Nederhop, Van Leeuwen and Tijssen consider the proportion of articles that are
not cited in the relevant citing window. In the Economics and Business category the UK has the
lowest non-citation rate (27%) of the other countries considered.?! There is an issue of whether
these differences are statistically significant, but the Economics and Business category is the only
one of the social science categories examined which has lower non-citation rates than all other

countries.??

Further evidence on country citations can be found from the ISI top 20 cited countries. This
is presented in Table 12 which includes publications and citations in the business and economics
category for the period January, 1995 to August, 2005. The US has the highest citation rate fol-
lowed by England with an average of 4.34 citations per paper.>3

In a recent NBER paper Kim, Morse and Zingales [2006] use the ISI’s “Most highly-cited”
rankings to identify the authors of papers in economics for the period 1970-99 which have been
cited 500 times or more. Restricting attention to 41 journals they identify 146 such classic papers.
They collected information on author affiliations and the institutes from which each author in
their list completed their doctoral training. Their findings are summarised in Table 13. The US

dominates with 91 per cent of the total listed authors holding a doctoral degree from a US insti-

20This includes Demography, Social Issues, Interdisciplinary Social Sciences and Biomedical Social Sciences.

21The non-citation rates for the other countries considered are: US — 28%; Canada — 31%; Australia — 37%; Germany —
37%; France 31%.

221 principle it is also possible to examine where units or research institutions in the UK say, fit within the distribution
(of bibliometric indicators) of institutions from a wide set of countries. This would give information on UK performance
within this world-wide distribution. However, this would require a much more detailed analysis and since the purpose of
this report is to examine the UK as a whole this is not something addressed here.

23The data for Table 12 is based on the latest bimonthly update of Thomson ISI-Essential Science Indicators. It is
designed to identify the top twenty publishing countries out of a total of 76 countries comprising the top 50% as ranked
by total citations count in this field. Unfortunately the breakdown is not for the UK and therefore excludes Scotland
(which is 13th on the list), Wales and Northern Ireland.
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tution. The UK is second with an average share over the period of 5.4%, which is comparable to
the rest of the world excluding the US and UK. The combined share of the rest of Europe and all

other areas are 1.6% and 1.3%, respectively.?*

24The number of citations varies with the size of the research field. Thus the most highly-cited articles will occur pre-
dominantly in areas where there is a large research field. This bias against small or developing fields must be kept in mind

when considering only highly-cited articles or authors.
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Table 11: Top-10% Most highly-cited - Economics and Business 1997-2002

publications 93-99  Actual Expected Actual/Expected

us 35,590 5,791 3,981 1.45
UK 7,463 895 756 1.18
Canada 4,205 370 428 0.87
Australia 2,045 141 209 0.68
Germany 2,131 127 218 0.58
France 2,015 164 208 0.79

Source: Nederhof, Van Leeuwen and Tijssen.

Table 12: Top 20 Most Cited Countries in Economics and Business 1995-2005

RANK COUNTRY PAPERS CITATIONS CITATIONS
PER PAPER

1 USA 62,633 392,238 6.26
2 ENGLAND 15,012 65,196 4.34
3 CANADA 7,307 31,642 4.33
4 NETHERLANDS 4,208 16,831 4
5 FRANCE 4,251 15,569 3.66
6 AUSTRALIA 4,493 12,611 2.81
7 GERMANY 4,694 12,388 2.64
8 ISRAEL 1,725 9,130 5.29
9 SWEDEN 1,956 8,506 4.35
10 ITALY 2,468 7,488 3.03
11 SPAIN 2,609 7,430 2.85
12 BELGIUM 1,742 7,240 4.16
13 SCOTLAND 1,646 5,894 3.58
14 SWITZERLAND 1,333 5,634 4.23
15 HONG KONG 693 5,222 7.54
16 JAPAN 2,019 4,713 2.33
17 PEOPLES R CHINA 1,820 4,572 2.51
18 SOUTH KOREA 1,181 3,861 3.27
19 DENMARK 1,222 3,805 3.11

20 NORWAY 1,043 3,324 3.19

Source:Thomson’s http://www.in-cite: ies/ html
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Table 14 reviews the research performance of the US, UK, France, Netherlands and Germany
using an adjusted comparative impact score index. This index is designed to measure the impact
achieved by individual countries adjusting for country size. As discussed in Appendix A the fig-
ures shown in Table 14 do not measure average number of citations per paper, but the overall
country performance as captured by the ratio between the observed and expected impact, in
line with Katz’s ACI indicator. Thus for instance, the figure of 1.2 attached to the UK for the time
period 1991-95 should be interpreted as potential evidence that the UK performed during that
period 20% better than expected, given the country’s publishing size. The US and UK (together
with France, after the first sub-period) appear again to be on average and relative to their capac-
ity the most highly-cited countries for 1991-95. Over the two sub-periods, the score for the US
falls from 1.4 to 1.2; whereas both France and the Netherlands exhibit a marginal increase in their

ACI score index between the first and the last sub-periods, from 1.1 to 1.2, respectively.

Table 14: Katz’s ACI Index for Economics Journal Publications 1991-98
1991-95 1992-96 1993-97 1994-98

us 1.4 1.4 1.3 1.2
UK 1.2 1.2 1.2 1.2
France 1.1 1.3 1.2 1.2
Netherlands 1.1 1.2 1.2 1.2
Germany 1 1.1 1 1

EU-15 1 1 0.9 0.9

Source: Katz [1999]

Table 15 is similar to Table 6 in examining a breakdown by sub-field. This is important since
if publication and citation rates are different in different sub-fields, any tendency of countries
to specialise on certain fields could influence their ranking.?® The table uses data on citations
between 1991-2000 for the four different research fields (represented by the JEL code): Math-
ematical and Quantitative Methods (C); Industrial Organization (]); Labour and Demographic
Economics (L); and Economic Development, Technological Change and Growth (O). The results
are mixed: certain countries from this sample tend indeed to specialise in certain fields by pub-
lishing a significantly greater number of papers on one or two fields (see, for instance, UK and
the Netherlands); and in other countries the total number of publications tends to be more uni-
formly distributed across the four fields - see for instance Finland and Denmark. However, the
uniformity (or lack of it) of this distribution will only matter if different fields tend to attract differ-
ent numbers of citations. To examine whether this could be the case we also include the average
number of citations per paper, adjusted for journal quality, for each of the four research fields for
a series of sub-periods and the entire period between 1991 and 2000 (see the last row of Table 15).
As one can see, there is some variation across the number of citations that different research

25The same argument could apply when one attempts to make interdisciplinary comparisons on research productiv-
ity. Indeed, Katz [1999] raises the issue of differences in journal publishing cultures that tend to characterise different
disciplines. His argument is that the appeal of other forms of publications (other than journal publications) differs sig-
nificantly across different areas of practice. From that viewpoint, attempts to formulate and compare journal-based
measures of research productivity may give rise to misleading results. See also discussion in Section 2.5.
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Table 15: Citations per Paper Adjusted by Journal Quality 1991-2000

C J L 0)
1991-95 1.22 098 0.88 1.34
1992-96 1.24 093 097 1.48
1993-97 1.06 095 1.01 1.32
1994-98 099 093 1.02 1.27
1995-99 093 095 1.08 1.16
1996-2000 0.96 098 1.03 1.15
1991-2000 1.18 0.96 1 1.31

Source: DG-Research [2004], pp. 112 (C), 129 (J), 148 (L) and 167 (O)

Mathematical and Quantitative Methods (C); Industrial Organization (1); Labour and D ic Ec ics (L); Ec icL Technological Change and Growth (O)

fields attract with O always above one and J always below one. Thus, country research specialisa-
tion may have some influence on measured research performance. Of course, this conclusion is
based on a small and non-representative sample of the total population of articles and research

fields. It may, though, suggest that a further and more detailed investigation is warranted.

2.5 Book publications in the UK

So far, our discussion of research productivity has focused on scholarly material published
in the form of peer-reviewed journal publications. However, books, monographs and book chap-
ters also represent a proportion of the research output of economists. Burnhill and Tubby-Hide
[1994], find the share of book publications to be around 10% of total publications. For other social
science disciplines the figure can be much higher. According to their findings, political science
and sociology have shares of 29% and 24%, respectively (see Table 16). However, the impact of
book publications and chapters published in books has received less attention than journal pub-
lication, probably because of the relative lack of ready bibliometric information compared with

journal publications.

Despite a relative paucity of easily accessible data the Research School for Resource Studies
and Development (CERES) in the Netherlands, has developed a research evaluation procedure
that includes a ranking of publishers in economics and allied social science disciplines into five
categories A-E. The allocation of books to each of the five categories is decided on the basis of
the reputation and publishing practices of the publisher. Specifically, “A” is reserved for refereed
book publications, published by publishers of world-class reputation; “B” is given to refereed
book publications published by the world’s semi-top publishers; “C” is for refereed book publi-
cations published by “other” (i.e. non “A” or “B”) publishers; and finally, “D” and “E” are allocated
to non-refereed book publications, with “D” given to books targeting an academic audience; and
“E” when the targeted audience is the general public.?® This represents a potential for evalua-

tion book or monograph contributions. But, for the moment, it is difficult to obtain data from

26purther details of the CERES system together with lists and rankings for journal and book publications are available
from their web-address: “http://ceres.fss.uu.nl”
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Table 16: Publication Cultures Across Social Sciences: Books vs. Journal Articles

Peer-reviewed journals (%) Book publications (%)

Psychology 87 11
Statistics/Computational Methods 75 8
Geography and Planning 73 7
Political Science 64 29
Economics 64 10
Social Anthropology 63 22
Management and Business studies 60 10
Education 48 14
Sociology/social administration 48 17
Economic and Social History 44 24
Linguistics 23 20
All Social Science 62 15

Source: Burnhill and Tubby-Hille [1994]. Reproduced in Hicks [2004], p.13

any reliable source that provides good coverage of book/monograph publications and reliable

affiliation data that could be used in any bibliometric exercise.?’

3 Non-traditional sources of bibliometric information

Although the ISI and EconlLit databases have been widely used for many years there are
other emerging sources of bibliometric information. These include working paper repositories,
commercial online journal repositories and specialised internet search facilities. These emerging
sources have the potential to provide both more up to date information on research production
and citations but also information on usage. Many of these sources of information have only
recently begun to be exploited for measuring research outputs and performance.

Information from these other non-traditional sources of bibliometric informations on us-
age and citation rates may provide more up-to-date information or be a leading indicator for
future journal citations or may provide relevant and different information on research impact.

Therefore examination of these sources may provide a useful direction for future study.?®-2

27We contacted a small number of publishers but none kept a record of author affiliations meaning that any analysis
would have to labouriously check authors against affiliations from other sources.

28The correlation between, say, downloads and future citations may be low. Bollen et al [2006] argue in this direction:
using data on article downloads from the Los Alamos National Laboratory library, they construct and compare (correlate)
a usage and impact factor indicator. They find no correlation (in certain instances the two measures exhibit striking
differences), but they acknowledge the locality of the usage measure - defined as the number of downloads from a local
library network - versus the much more global character of the other.

29Hajjem et al's [2004] find that providing open access to research manuscripts increases citations in a range of different
disciplines. Similarly Lawrence [2001] finds that open access results to “..[an] average of 336% more citations to online
articles compared to offline articles published in the same venue”. Harnad [2006] justifies this as an effect of the resulting
“earlier uptake” enjoyed by online articles, thus increasing their cumulative effect on the research cycle. This bias should
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3.1 Open source repositories

Perhaps the most important potential source of freely available metric information for eco-
nomics is the RePEc (Research Papers in Economics) public-access database. RePEc currently
provides access to more than 191,000 working papers, 237,000 journal articles, 2,300 book and
chapter listings and 1,400 software components. Moreover, RePEc’s directory databases provide
contact information for more than 13,000 registered economists and 10,250 economics research
organisations. In total the RePEc lists more than 433,000 items, 326,000 of which are available
online.??

The LogEC and CiteEc projects produce usage and citation information from RePEc data.
LogEc collects access statistics from several services (EconPapers, IDEAS, New Economic Pa-
pers) which use the RePEc data. The statistics are updated monthly when the server logs from
participating sites are collected and merged. The aim is to produce a measure of the number
of people showing an interest in a paper by reading the abstract page or downloading the full
text file. The count is robust to accesses by robots or spiders and eliminates double counting of
views or downloads from a single IP address. Although there will remain some imperfections in
accurately measuring usage the statistics produced are likely to provide a good estimate of the
actual number of relevant views and downloads. CiteEc (Citations in Economics) provides cita-
tion analysis for documents available from RePEc. For each paper made available in electronic
format CiteEc extracts and parses its list of references so that a record is kept of which documents
have been cited, how many times and by which papers. CiteEc is however, at a very early stage
of development and only a fraction of the available documents have been analysed.?! Therefore

care should be taken in using them for evaluation purposes.

Using the available data RePEc constructs rankings of authors, journals, countries and in-
stitutions. The journal rankings that are presented are based on citation counts using both sim-
ple and recursive impact factors.3> RePEc provides weighted and adjusted (to eliminate self-
citations) number of citations, number of articles and a simple citation count; information on
top working papers, journal articles, software components, chapters and books as determined
by number of downloads and abstract views; information on top authors, including top women
economists, top authors by region and top authors by country;3® and country rankings in which

a series of measures for research output are presented compared across countries and individ-

of course be expected to vanish (at least in relative terms) as the number of open-access papers approaches 100% of the
total.

30RePEc emerged from the NetEc group, which received support for its WoPEc project between 1996-1999 by the Joint
Information Systems Committee (JISC) of the UK Higher Education Funding Councils, as part of its Electronic Libraries
Programme (eLib).

31As of May 2007, over 100,000 documents have been analysed with approximately 2.5 million references and over
700,000 citations.

321t currently covers around 380 journals (it excludes journals with less than 50 articles listed).

331t is reminded that the rankings are using RePEC’s data on citations and publication rates and, therefore, they are
essentially restricted solely to registered authors, institutions, articles and journals.
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ual US states.?* As with the ISI, most of the journals listed are English language publications.3?

Download statistics are also available for each listed article. These statistics include total number
of abstract views and paper downloads per month.

One of the main strengths of RePEc’s database is its use of “metadata”,3% to uniquely iden-
tify and represent its collections. Krichel [1998] discusses how the use of a customised meta-
data framework named Research Documents Information Format (ReDIF) facilitates the unique
characterisation of each author listed in the database. Following upon Krichel’s [1998] examples,
each author listed in RePEc’s database is allocated a unique ReDIF ID number. When an author
changes or adds an affiliation their ID remains unchanged and, as Krichel [1998] puts it “..all we
need to update is his email address and his homepage in the second template and the information
will be updated in the description of all the papers that [the author] has written”. This reduces the
possibility of incorrect counts due to minor changes in the name of the author or their affiliation
and gives RePEc and is an advantage over more traditional sources of bibliometric information,

such as EconLit and ISI.

The Social Science Research Network (SSRN) is another open access database specialising
on the dissemination of working papers. SSRN currently maintains information on more than
137,000 abstracts and 107,000 full text articles on the areas of accounting, economics, law, man-
agement and marketing. Other services include the provision of rankings for authors, papers and
institutions, based on the number of downloads from the SSRN database.

The International Bibliography of the Social Sciences (IBSS) is a database freely available to
UK HE Institutions. It indexes material from journal articles (including research notes, letters
and short essays), books, reviews and selected chapters for a wide range of disciplines in social
sciences, including anthropology, economics, politics and sociology. As of December 2006, IBSS
was covering 675 economics journals with a total number of 660,000 bibliographic records, in-
cluding 200 journals which are no longer published. IBSS’ records start from as early as 1951. It
also has a wide international coverage with more than 50% of its journals published outside the

UK or US and 25% of the references in a language other than English.

3.2 Commercial archives

There are now a large number of commercial archives providing electronic journal access.

These archives maintain access statistics but information is unlikely to be made freely available.

34The alternatives measures considered include: number of total works submitted by authors, number of distinct
works, number of distinct works weighted by simple/recursive impact factors, weighted and unweighted citation counts,
weighted and unweighted number of journal pages and usage data (number of downloads and article views for individual
pieces of work). The overall score is then estimated as the harmonic mean of all measures.

35Fora summary of the listed journals in RePEc see: “http://ideas.repec.org/top/top.journals.recurse.html”.

36Following Howe [2000] the term “metadata” is used to describe “..definitional data that provides information about
the context, quality, and condition of characteristics of the data..[It may] document data about data elements or attributes
(name, size, data type etc) and data about records or data structures (length, fields, columns etc) and data about data
(where it is located, how it is associated, ownership etc)..” [Howe, 2000].
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JSTOR is a not-for-profit organisation providing an archive of many scholarly journals. It op-
erates a “moving wall” policy, so that most of the journals are archived with a time lag of between

three and five years.

Other electronic archives include for example SwetsWise and ScienceDirect. SwetsWise pro-
vides access to more than 10,000 journal titles with 22 million searchable references covering a
variety of scientific disciplines. Items in SwetsWise can be searched and browsed by title, author,
keywords and abstract. Usage statistics are also available and updated monthly.3” ScienceDi-
rect (part of Elsevier) provides access to abstracts and full article details (including citations) for
more than 70 economics journals in economics.3® Elsevier also launched Scopus at the end of
2004 which provides for easy indexing of these contents to enable author and other searches so
that search results can be easily manipulated or downloaded into a variety of different formats.

It is, however, limited to Elsevier journals and requires a subscription for access.

CSA Ilumina is an outgrowth of Cambridge Scientific Abstracts and enables commercial

access to a range of nearly 100 scientific databases including IBSS and EconlLit.

3.3 Internet search facilities

OAlster is a project focusing on enabling access to “hard-to-get” scholarly papers. As of the
end of November 2006, OISter contained information for 9,786,228 items covering a total of 712
research institutions. OAlster operates in a manner similar to RePEc but covers all discipline

areas.

Google Scholar (GS) became available in November 2004 and provides a web-based search
engine specialising on the indexing of scholarly literature.3? GS is powered by google’s technology
and at the moment provides bibliographic information, including total (unweighted) number of
citations for each article and information on author(s)/affiliation(s). However, it is difficult to col-
lect or manipulate search information and therefore its use for bibliometric analysis is somewhat

limited.

4 Evidence from RePEc

One of the difficulties of using publications and citations data from the ISI and EconLit is the
time lags involved. For example, with a five-year citing window and publication lags of 3-5 years,

citations are being used to evaluate research undertaken 8-10 years previously. To be sure that

37swetswise is not a vendor in the sense that they do not store the information requested by their users. This is turn
implies that they do not maintain their own bibliographic database.

3850me titles in economics in this database are covered from as early as 1967, for the majority of articles coverage begins
from the mid-1990s.

39GS is currently available as a “beta version”, indicating that some problems may remain unfixed. The GS database
currently covers most of the peer-reviewed journals that are available online, except those published by Elsevier. GS can
be accessed online from “http://scholar.google.com”.
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the conclusions of any analysis remain robust it is important to consider more recent research

and here data from RePEc can provide a useful adjunct to traditional bibliometric information.

We have undertaken a preliminary pilot analysis of citation data and data on downloads
from RePEc which shows evidence that downloads can predict future citations.?’ Thus in this
section we consider information both from the available RePEc citation data and download data.
It should however, be remembered that RePEc has some of its own biases: in particular not all
active authors are registered with RePEc and there may be systematic difference in registration
across countries and between groups.

Table 17 uses the data from RePEc on the top-20 research active countries/regions, measur-
ing research activity by a number of alternative definitions. The inclusion of US states (instead
of US as a single entry) facilitates comparability with the rest of the countries by to some extent
smoothing size and population differences. The overall ranking of each entrant is shown in the
second column (the harmonic mean of the rankings obtained by twenty other alternative defi-
nitions).*! “Ranking-works (citations)” provides the ranking of each region on the basis of her
number of total works (citations to works) listed in RePEc. “Ranking-IF (RIF)” uses the simple
(recursive) impact factor to journal articles. And “abstracts”/“downloads” employ data on usage.
The UK scores second after Massachusetts in the overall ranking, exhibiting a slightly weaker per-
formance on citation-based measures of output (for all of which UK shows up as third). The final
column, titled “No of Authors”, reports the number of RePEc-registered authors per country of
affiliation.*? The UK ranks higher than all other countries apart from the US on every measure.

40we collected data from the articles published between the years 2000 and 2006, in the first issue for each of the
seven journals: American Economic Review, Econometrica, European Economic Review, Economic Journal, Journal of
Industrial Economics, Journal of Public Economics and Oxford Bulletin of Economics and Statistics. We then compared
citation rates from the ISI with data from downloads of the working paper versions of the articles where these could be
identified.

41 These are: number of distinct works; number of distinct works weighted by a simple IF; number of distinct works
weighted by a RIE number of distinct works weighted by number of authors; number of distinct works weighted by
number of authors and simple IF; number of distinct works weighted by number of authors and RIF; number of citations,
number of citations weighted by simple IF; number of citations weighted by simple RIF; number of citations weighted
by number of authors; number of citations weighted by simple IF and number of authors; number of citations weighted
by simple RIF and number of authors; h-index, where h is the number of papers an author has written that have each
been cited at least h times; number of journal pages; number of journal pages weighted by simple IF; number of journal
pages weighted by RIF; number of journal pages weighted by number of authors; number of journal pages weighted by
number of authors and simple IF; number of journal pages weighted by number of authors and RIF; views of abstracts;
and number of downloads of full-text.

42RePEc allocates equal credit to each country where multiple affiliations are given.
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Tables 18 and 19 examine the relative performance for the 20 largest countries/states in
terms of works and citations per author respectively. The definition of “works” is rather broad,
covering working papers, journal articles, book chapters and software. This data is then used
to calculate the average individual performance, by constructing (average) works and citations
per author. It is important to remember that, for this data, only authors who are registered with

RePEc are counted in these rankings.*3

Table 18: RePEc Registered Works and Work per Author -Top 20 (as of April 2007)

Countryor State No.of Works Authors Works/author

United Kingdom 28828.34 1190.58 24
Germany 18771.97 946.63 20
MA (US) 16365.38 374.54 44
CA (US) 13876.13 371.98 37
Canada 13235.33 631.33 21
Italy 11195.1 951.96 12
France 10223.94 793.4 13
DC (US) 10007.69 482.23 21
NY (US) 9020.08 322.66 28
Netherlands 8318.36 418.79 20
Spain 8313.71 713.96 12
Australia 7378.05 355.81 21
IL (US) 5123.83 171 30
PA (US) 4582.46 142.16 32
Switzerland 4151.16 204.31 20
Sweden 3835.16 233.66 16
MO (US) 3784.33 83.16 46
Belgium 3781.11 277.64 14
IA (US) 3500.16 55.11 64
CT (US) 3304.33 101.66 33

Source: RePEc (Top Countries and States as of April 2007).

From Table 18 it becomes immediately apparent that the US is the largest contributor of
works in RePEc. The total share of all works accounted for by the US is 41.8%. The share for the
UKis 15.37%, for France 5.45%, Spain 4.43%, Netherlands 4.43%, Germany 10.01%, Canada 7.06%
and Australia 3.93%. However, when output per author is estimated, the UK’s rank drops to ninth,
following the US states of Iowa, Missouri, Massachusetts, California, Connecticut, Pennsylvania,
Ilinois and New York. It should be noted that, for the first two states, their indicated high perfor-
mance may be driven by the small number of registered authors. Therefore this measure should

be treated with caution.

43These rankings are therefore sensitive to differences in registration practices across countries and states. One poten-
tially relevant factor would be different practices with regard to the registration of graduate students (with no or a low
number of outputs listed) in addition to regular faculty.
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Table 19: RePEC Total Citations and Citations per Author - Top-20 (as of April 2007)

Country or State  No. of Citation Authors Citations/author

MA (US) 106903.5 374.54 285
CA (UYS) 59343.03 371.98 160
United Kingdom 56491.95 1190.58 47
NY (US) 41065.16 322.66 127
IL (US) 34179.25 171 200
DC (US) 31256.55 482.23 65
Germany 26375.12 946.63 28
NJ (US) 21192.48 71.88 295
Canada 17861.39 631.33 28
PA (US) 15551.51 142.16 109
Italy 14779.25 951.96 16
France 13213.84 793.4 17
Spain 10648.69 713.96 15
Netherlands 10067.91 418.79 24
MI (US) 7841.66 48.33 162
NC (US) 7632.33 74.16 103
Switzerland 7458.68 204.31 37
MI (US) 7392.43 122.08 61
MO (US) 7309.33 101.66 72
RI (US) 7233.83 31.33 231

Source: RePEc (Top Countries and States as of April 2007).

Equally, from Table 19, the UK is third best performer in total citation rankings with a total
of 54,332 citations, preceded only by Massachusetts and California. However, when per author
values are calculated, the UK is found to lag behind all of the US states that are included in this
list. The highest average number of citations per author is achieved by New Jersey and Mas-
sachusetts, although New Jersey has a relatively small number of registered authors. It should
be noted, however, that the UK is the top performer among the European countries, followed
by Switzerland with an average of 37 citations per author. Appendix C contains the complete
rankings for total output and citations (and their corresponding average values) for all the coun-
tries listed in RePEc. It is worth noting that, using the same figures, the per author number of
(RePEc-registered) output was 16.11 for the EU, 29.34 for the US and 14.15 for EU (excluding
UK). The impact of the UK on EU performance was even more noticeable when average citations
per author is considered. EU authors have a total of 24.04 citations, compared to the US and EU
(excluding the UK), which have 114.86 and 18.48 total citations, respectively. The corresponding
figures for the UK alone were 24 registered works and 47 citations, per author. In calculating the
world-wide average, the number of citations per author is approximately 47, i.e. exactly the UK
average. Thus measuring the citations per author relative to the world average, we see that the US
has 2.3 times the world average whereas the figure for the UK is 1.0, and for other countries the
figures are: France 0.35, Spain 0.32, Netherlands 0.49, Germany 0.58, Canada 0.61 and Australia
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0.37. This shows the UK performing at the world-wide average but that these citation rates are
dominated by the US performance.

Table 20 uses RePEc data on individual performance to give the distribution of RePEc’s top-
5% authors across countries.** The table ranks countries and US states by author affiliation.*
The results that are obtained show the US in a dominant position but the UK is dominant over
all other countries. These results are broadly in line with those presented earlier (Table 9) using

Coupé’s [2003] data on top economists.

Table 20: RePEc’s Top 5% Authors (as of April 2007)

Country Representation in US State  Representation in
(1st affiliation) (1st affiliation)

1 Us 418 1 CA 80
2 UK 59 2 MA 73
3 CANADA 21 3 NY 51
4 FRANCE 11 4 IL 42
5= GERMANY 9 5 NJ 23
5= ITALY 9 6 DC 19
5= SWITZERLAND 9 7 PA 18
8= AUSTRALIA 8 8 MI 13

= ISRAEL 8 9 CT 11
10 SPAIN 6 = MO 11
11 DENMARK 3 11 NC 10
11= HOLLAND 3 12 OH 8
13=  ARGENTINA 2 13= MD 7
13= CHILE 2 13= WI 7
13=  JAPAN 2 15 1A 6
16= AUSTRIA 1 16= MN 5
16= BELGIUM 1 16= RI 5
16= CHINA 1 18= AZ 4
16= COLOMBIA 1 18= TX 4
16=  HUNGARY 1 18= VA 4
16= IRELAND 1 21= KY 3
16= SOUTH KOREA 1 21= NH 3
16= SWEDEN 1 21= SC 3

Source: Data from RePEc.

440ur results are based on performance measured as the harmonic average of 24 sub-measures of performance pro-
vided by RePEc, including number of works, (simple and recursive) impact factors, number of distinct works and popu-
larity as captured by total downloads/abstract views.

45To determine the prime affiliation acquire we looked through the CVs and web pages of each of the listed authors. We
used as prime affiliation either the one that carried the highest weight (when weights were specified by the author) or the
one that was closest to his/her home address.
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The UK’s leading position in Europe is also confirmed when data on RePEc downloads is
examined. For Figures 2-6, we have used RePEc data on total downloads for the period April
2006-April 2007. This data captures the total number of times the works (working papers, journal
articles and chapters) for each of the listed author have been downloaded during the sample
period. After grouping the authors according to the host country of their main affiliation, we
kept only those who had 525 or more total downloads over the last 12 months. It should be noted
here that some of the authors in our sample claim more than one main affiliation, in which case

credit is given to all of the related host countries.

In the figures that follow we plot for each country the (scaled) total number of each author’s
downloads over last 12 months against their rank. For country groups*® it should be noted that
Germany & Austria appear to follow closely the UK’s performance. It is likely that the perfor-
mance of this group may have benefitted substantially from the presence of IZA and the great
number of fellows affiliated with the research institute. The impact of multiple affiliations may
be seen more clearly when the performance of EU (excluding Greece and UK) is examined. To
construct this group we first eliminated all multiple entries (i.e. authors who appeared to enter
twice or more, through different member-states, due to multiple affiliations). After these ad-
justments were carried out it can be seen from Figure 6 that the EU (excluding Greece and the
UK) marginally dominates the UK in the number of downloads of scholarly work over the last
12 months. More detailed information about individual country performances can be found in
Appendix B, showing the survival function of total downloads for each individual country. For
the UK, for instance, these plots indicate that less than 20 per cent of the sampled elite authors
earned more than 2,000 downloads over the last twelve months; whereas the corresponding share

for the US was just over 2,500 downloads.

Table 21 provides an overview of the performance of each country, measured as the average

per author number of downloads/abstract views over the last 1, 3 and 12 months and total.4”

46The Scandinavian group uses the combined output of Denmark, Finland, Norway and Sweden.

47We define as total downloads and abstract views the number of downloads/abstract views an author has earned over
the entire period their work remained registered with RePEc.



REPORT ON EVALUATING UK RESEARCH PERFORMANCE IN ECONOMICS 33

o
—
A
L\
o 4
B
o 4
2 ®
=
o
=]
[%2)
Ny
=
o
(=
N
—
g
=
©
T T T T T T
(0} 200 400 600 800 1000
rank
® UK A US
m Canada

Figure 2: Twelve-month Downloads from RePEC Ranked by Author: Canada, UK and US
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5 Non-bibliometric indicators

Traditional bibliometric indicators have been widely used in assessing research institute and
individual research performance and have been used as criteria on deciding institutional rank-
ings, journal ratings and individual hires and promotions.*® Nevertheless other esteem indica-
tors are also widely used in assessing research performance. Assessing prestige and esteem is
clearly more subjective but some indicators can be quantified and may be used for compari-
son purposes. In this category might be honours, awards, grants and prizes, election to learned
academies and academic professional associations, office bearers in learned academies and aca-
demic professional associations, conference participation and service to journals. Before consid-

ering this information we briefly consider available information on UK capacity in economics.

5.1 Evidence from non-bibliometric indicators

There are many potential non-bibliometric indicators and here we include just two (that are
readily available) (i) the Marie Curie scholarships as awarded to individual researchers and their
affiliated institutions across the EU (excluding Luxembourg, Ireland and Finland) during the pe-
riod 1990-2002 (Table 22); and (ii) the distribution of fellowships to the Econometric Society (ES)
from 1944 to 2005 (all available data - up to end of November 2006- has been included) - see
Table 23. Table 22 shows that most fellowships were held in UK universities (about 30% of the
total). Table 23 presents the number of Econometric Society fellows across years and countries.
Once again the US is found to be dominant, with an average share of active members very close
to 70%. The UK comes second again but with an expanding share. The average share of UK-base
Econometric Society fellows for the period 1944-2005 is 8.88%.

6 Research capacity

This section provides some brief statistical and demographic information about the research
capacity of UK economics. Economics within the UK higher education sector is undertaken both
within self-standing department of economics and within wider schools of Business or Social
Science. The Conference for Heads of University Departments of Economics undertook a survey
in 2004 which showed that the mean size of an economics unit was about 20 full-time equivalent
staff (with a median of 16). Around 20-30 economics groups are within self-standing depart-
ments of economics with the majority of other groups within business schools. There has been
a recent tendency to incorporate economics within wider schools in recent years and of the 54
respondents to the survey 17 indicated that the position had changed in the previous three years.

This was usually because of a wider and more general University reorganisation.

One implication of this structure is that a number of economists within business schools are
submitted to the business and management panel for research assessment purposes rather than

485ee Holcombe [Econ Journal Watch, 2004] for a more detailed discussion of the impact of metrics on research plan-
ning in US economics.



REPORT ON EVALUATING UK RESEARCH PERFORMANCE IN ECONOMICS 37

Table 22: Marie Curie Bursaries by Country 1999-2002 (%)

Country Awards
AUSTRIA 1
BELGIUM 15
GERMANY 2
DENMARK 2
SPAIN 14
FRANCE 7
GREECE 2
ITALY 4
NETHERLANDS 15
PORTUGAL 1
SWEDEN

UK 27
TOTAL 92

Source: Data from DG-Research [2004], pp.187-188.

the economics and econometrics panel. This means that looking purely at outcomes from the
economics and econometrics panel can be misleading in assessing UK research performance in
economics. A second implication is that data collected by the Higher Education Statistics Agency
(HESA) and by the Economic and Social Research Council (ESRC) can use slightly different defi-
nitions of what constitutes a unit or economics group and therefore the data is not always com-

parable or consistent.

In addition there are many economists working in the public sector but outside the univer-
sities. Over 1000 economists work for the Government Economic Service (GES) in over 30 differ-
ent departments and the GES hires around 100 new graduate economists each year. Equally the
Bank of England employs many economists in its research departments and runs its own highly-
esteemed centre for central banking studies. The importance of evidence based policy research
to which economics contributes is clearly significant for government and the public good. How-
ever, this significance is difficult to quantify so that the remainder of the section will concentrate

mainly on the higher education sector.

Table 24 provides information on UK Social Sciences. It is based on the returns to Re-
search Assessment Exercise (RAE) 2001 and data from the Higher Education Statistics Agency
(HESA). HESA collects data each year grouped according to RAE discipline categories.*® Column

(1) presents the total number of research active academic staff per discipline, column (3) shows

491n principle the HESA data and RAE data are comparable but the data is based on self-reporting of staff in each cat-
egory and this may lead to some inconsistencies. These inconsistencies may be quite marked as economists may be
submitted either to the economics and econometrics or the business and management panels for the research assess-
ment exercise.
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Table 23: Econometric Society: New Fellows by Country up to 2005 (%)

<1960 1960-1969 1970-1979 1980-1989 1990-1999 2000-2005 all years
UK 4.35% 7.32% 7.41% 9.35% 7.14% 8.89% 7.89%
USA 69.57% 58.54% 61.48% 69.78% 75.00% 67.78% 68.29%
Brazil 0.00% 0.00% 0.00% 0.72% 0.00% 1.11% 0.34%
Spain 0.00% 0.00% 0.74% 0.72% 0.60% 3.33% 1.01%
Israel 0.00% 4.88% 5.19% 4.32% 2.38% 3.33% 3.69%
Belgium 0.00% 4.88% 1.48% 2.16% 1.19% 0.00% 1.51%
France 21.74% 9.76% 3.70% 3.60% 4.17% 4.44% 5.03%
Australia 0.00% 0.00% 0.74% 2.16% 0.60% 0.00% 0.84%
Denmark 0.00% 0.00% 0.00% 0.00% 0.60% 1.11% 0.34%
Netherlands  0.00% 2.44% 2.22% 0.00% 0.60% 1.11% 1.01%
Austria 0.00% 0.00% 0.00% 0.72% 0.60% 0.00% 0.34%
Canada 0.00% 0.00% 1.48% 0.00% 1.79% 1.11% 1.01%
Japan 0.00% 7.32% 1.48% 1.44% 2.98% 1.11% 2.18%
Germany 0.00% 2.44% 2.96% 0.72% 0.60% 2.22% 1.51%
Switzerland  4.35% 0.00% 0.00% 1.44% 0.00% 0.00% 0.50%
Hungary 0.00% 2.44% 2.96% 0.72% 0.00% 0.00% 1.01%
Sweden 0.00% 0.00% 0.74% 0.00% 1.19% 0.00% 0.50%
Russia 0.00% 0.00% 2.22% 0.72% 0.00% 0.00% 0.67%
Ireland 0.00% 0.00% 0.00% 0.72% 0.00% 0.00% 0.17%
Korea 0.00% 0.00% 0.00% 0.00% 0.00% 1.11% 0.17%
India 0.00% 0.00% 1.48% 0.00% 0.00% 1.11% 0.50%
Finland 0.00% 0.00% 0.00% 0.00% 0.60% 0.00% 0.17%
Turkey 0.00% 0.00% 0.00% 0.00% 0.00% 1.11% 0.17%
Italy 0.00% 0.00% 1.48% 0.72% 0.00% 1.11% 0.67%
Poland 0.00% 0.00% 1.48% 0.00% 0.00% 0.00% 0.34%
Norway 0.00% 0.00% 0.74% 0.00% 0.00% 0.00% 0.17%

Source: Econometric Society’s list of members.
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the total number of A and A* researchers submitted to RAE2001°° and columns (2) and (4) give
the corresponding shares. This shows a relatively low proportion of economics staff submitted
to the economics and econometrics panel at the research assessment exercise. This is proba-
bly an underestimate given that many economists will have been submitted to the business and

management panel.

The distribution of academic staff across academic grades, as well as the new hires and pro-
motions are presented in Table 25, based on data drawn from the RES Survey on Gender and
Ethnic Balance 2004 [Burton and Humpbhries, 2006]. The survey collected responses from a total
of 79 economic departments, business and management schools in the UK. This shows approx-
imately 1400 economics research staff in UK universities. Approximately 30% are at professorial
or reader level. Roughly 10% of the total staff were new lectureship hires in 2004.

There is also strong evidence that economics in the UK is becoming increasingly interna-
tionalised. The ESRC Demographic Review of the Social Sciences in the UK reports that in their
survey 40% of UK academic economists had obtained their highest degree from a US institu-
tion and less than half of the staff under 35 were UK nationals. There is also evidence that around
40% of new appointments have first degrees from EU member states other than the UK. Typically

these individuals study for higher degrees in the UK and then stay on in UK academia.

Tables 26 and 27 provide some international comparisons. They use information from the
Economics Departments, Institutes and Research Centers (ERDIC) database at RePEc on the
number of research centres in economics in each country or US state. The construction of the
tables involved three stages: we first identified the top-20% of each country’s research institutes,
based on the research performance of the authors who are listed as affiliated with each institute.
Then we obtained for each of the top-20% institutes the total number of staff who are registered
with RePEc. These two series were then used to estimate the average size of Economics institutes
for each of the examined countries. A summary of the findings is presented in Table 26. Table 27
provides a more complete ranking. The information is dominated by the large research centres
such as CEPR, NBER and IZA which host many research associates and affiliates from other in-
stitutions. Washington DC also features prominently as it includes international organisations,

such as the World Bank and the IME This may make the data less useful for comparison purposes.

50The category A are staff in post at and prior to the time of the exercise and the category A* are the staff who have
recently joined or left at the time of the exercise. The category A* has been abandoned for the current RAE2008.
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Table 24: RAE 2001: Researchers in Social Sciences

Total FTEs % - FTEs Staff: A& A* % of staff submitted

(HESA 2003/4) (HESA 2003/4) (2001 RAE) (2001 RAE)
Business and Management 6049 24.91% 2412 45.80%
Education 5094.5 20.98% 1963 42.50%
Psychology 2871.4 11.83% 1234 64.40%
Social Policy and Administration 1773.1 7.30% 926 68.40%
Geography 1759.8 7.25% 1151 73.60%
Economics and Econometrics 1530.7 6.30% 798 57.00%
Politics and International Studies 1407.4 5.80% 1077 79.30%
Sociology 1400 5.77% 822 63.10%
Social Work 812.8 3.35% 364 44.80%
Town and Country Planning 677.9 2.79% 351 51.70%
Linguistics 574.8 2.37% 210 87.40%
Anthropology 331 1.36% 216 92.70%
Total 24282.4 11524

Source: ESRC, "Demographic Review of the UK Social Sciences”. pp.20-21
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Table 25: UK Economics Staff by Grade (2004)

No of Staff Promotions New Staff
Grade Total % Total %
Professors 316 22.60% 41 23.70% 23
Readers 101 7.22% 43 24.86% 9
Senior Lecturers 266 19.02% 60 34.68% 16
All Lecturers 535.5 38.29% 29 16.76% 126.7
All researchers 180 12.87%
Total 1398.5 173 174.7

Source: Burton and Humphries [2006], pp.6,7,15,16

Table 26: Country Shares in ERDIC’s Top-20% Economics Institutes (as of April 2007)

Country/State  Top -20  Size - Staff  Average Size

Australia 17 261 15
Austria 5 67 13
Belgium 11 261 24
Canada 23 522 23
Denmark 6 92 15
Finland 5 32 6
France 38 722 19
Germany 40 1079 27
Ireland 3 39 13
Israel 4 52 13
Italy 37 851 23
Japan 13 73 6
Luxembourg 3 10 3
Switzerland 12 163 14
Sweden 11 172 16
Spain 30 500 17
Portugal 8 144 18
Norway 4 73 18
New Zealand 5 47 9
Netherlands 16 433 27
UK 45 1215 27
CA 15 271 18
CT 4 92 23
DC 13 449 35
NY 15 268 18
MA 10 494 49

us 82 1938 29

Source: Data from ERDIC/RePEc.
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Table 27: ERDIC’s Top Research Centres and Institutes (as of April 2007)
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Country/State
us

UK
Germany
France

Italy

Spain
Canada
Australia
Netherlands
CA

NY

Japan

DC
Switzerland
Belgium
Sweden

MA

Portugal
Denmark
Austria
Finland

New Zealand
Israel
Norway

CT

Ireland
Luxembourg

No of Institutes

82
45
40
38
37
30
23
17
16
15
15
13
13
12
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Country/State
us

UK
Germany
Ttaly

France
Canada
Spain

MA

DC
Netherlands
CA

NY

Australia
Belgium
Sweden
Switzerland
Portugal
Denmark

CT

Japan
Norway
Austria
Israel

New Zealand
Ireland
Finland
Luxembourg

Staff registered

1938
1215
1079
851
722
522
500
494
449
433
271
268
261
261
172
163
144
92
92
73
73
67
52
47
39
32
10
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Country/State
MA

DC

us
Netherlands
UK
Germany
Belgium
Italy

CT

Canada
France
Norway

CA

Portugal

NY

Spain
Sweden
Australia
Denmark
Switzerland
Ireland
Israel
Austria

New Zealand
Finland
Japan
Luxembourg

Average Size

49
35
29
27
27
27
24
23
23
23
19
18
18
18
18
17
16
15
15
14

Source: Data from ERDIC/RePEc.
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Table 28 uses HESA data on the number of research students in economics and other social
sciences for the period 2003/04 to 2004/05. As of 2004/05 there were 1175 full time and 835
part time economics research students registered with UK universities.>! Over the same period,
the number of research students increased by more than 7 per cent although part-time numbers
remained unchanged. Economics is the second most popular subject in the Social Studies for full
time research students with greater numbers only in Politics. As of 2004/05 Economics accounted
for 21.5 per cent of the total Ph.D. training courses offered by the Social Studies. In comparison
the numbers registered for a PhD in economics is less than half those registered for doctoral study

in business and administrative studies (see the lower half of the table).

There has however been a longstanding concern with the low percentage of registered PhD
students who are of British citizenship. This has been documented and commented upon by
Machin & Oswald [2000] who ascribed most of the problem to the higher pay for economists
in the private sector. The ESRC has since done much to improve PhD stipends and develop a
postdoctoral fellowship programme to enable good students to be retained within the academic
sector. Many universities are now offering better PhD training in line with US practice. There

does, however, remain a worry about the size of the future generation of British-born economists.

Research income comes from two main sources: from the funding councils through the
Quality Related (QR) income and from research grants from research councils, government bod-
ies, charities and other sources. The importance of both sources is roughly comparable. In eco-
nomics QR funding accounts for approximately 60% and research grant income for about 40% of
the total although there is some variability in these figures over time. Tables 29 and 30 provide in-
formation on research funding. Table 29 shows total research grant income in each of the social
science disciplines for the period 2000-5 ranked by average funding per department. Table 30
presents information on research income and funding sources for the period 1995-2001 using
information from the 2001 RAE returns. The upper panel of this table shows the total inflows of
research funding for all UK Economics. Total research funding increased over the period 1996-
2000 by 4.38% to £5,695,922. The main source of research funding for economics is the research
councils, predominantly the ESRC, which account for more than 40 per cent of total funding.
The lower panel of the table presents the same set of information for all UK Economics excluding
Oxford, Cambridge and LSE. These three departments receive on average more than 30% of total
research income over the period 1996-2000. Table 31 shows the actual QR funding allocation for
2006/07 for a number of social science disciplines from the Higher Education Funding Council
for England.®? Income is distributed on the basis of the number of full-time equivalent staff sub-
mitted at RAE2001 and the grade achieved.>® Therefore Table 31 gives the total funding for the

51The figures include students reading for the degrees of M.Phil. and Ph.D. in Economics or an Economics related
subject. This number may also include some Business School students.

52glightly different rates apply in Wales, Scotland and Northern Ireland. Also note differences are due to the funding
method and that HEFCE does not have a policy of funding differentially the various social sciences.

53There is also a small weighting given on the basis of the current number of research fellows and research assistants.
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discipline and the amounts distributed per member of staff submitted in 2001 for each grade 4, 5
and 5* .54

54Note that grades are awarded separately by each discipline and are therefore not necessarily comparable across dis-
ciplines.
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Table 29: ESRC Accreditation and Income across the Social Sciences 2000-5.

Demography

Planning

Advanced Quantitative Methods
Education

Psychology

Social policy

Human Geography
Management

Science, Technology and Innovation
Sociology

Economics

Politics

Social Work

Socio-legal Studies

Economic and Social History
Social Anthropology

Linguistics

All Social Sciences (exc. Law)

Accredited Depts. PhD Completions

4
18
12
35
58
44
39
67
16
57
40
57
23
25
25
16
18

554

113
368
156
1773
1588
857
1094
2523
503
1156
966
1528
284
349
582
511
512

15245

Research Inc.
20,033,000
78,855,000
47,635,985
136,629,000
171,544,000
125,484,000
11,039,000
182,767,000
40,281,000
95,321,000
62,826,000
88,127,000
28,732,000
29,968,000
28,244,000
17,304,000
18,097,000

1,282,867,985

Ave. per annum Ave. per dept. per annum

3,338,833
13,142,500
7,939,331
22,7771,500
28,590,667
20,914,000
18,506,500
30,461,167
6,713,500
15,886,833
10,471,000
14,687,833
4,687,667
4,994,667
4,704,000
2,884,167
3,016,167

213,811,331

834,708
730,139
661,611
650,614
492,943
475,318
474,526
454,644
419,594
278,716
261,775
257,681
208,203
199,787
188,160
180,260
167,565

385,941

Source: Mills [2006], p.14, based on ESRC recognition data from 2005.
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Table 31: QR Funding from HEFCE 2006/07.

Total Funding
Economics 14,386,496
Anthropology 4,9991,667
Politics & IR 17,736,600
Social Policy and Administration 13,078,760
Social Work 2,664,362
Sociology 12,303,316
Business & Management 29,866,239
Accounting & Finance 2,713,803
Education 26,544,213
Psychology 22,932,424

4

9,752
8,135
9,867
11,525
8,073
9,230
9,752

12,097
11,511

30,452
25,379
30,784
35,957
25,186
28,786
30,452
22,195
37,741
35,912

m*

38,500
32,114
38,954
45,500
31,870
36,438
38,500
28,086
47,758
45,443

Source: HEFCE Funding Data.
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7 Conclusions

It is difficult to gauge research quality and impact with a single measure. Evidence is often
only partial and the distributions of publication and citations are highly skewed and therefore
require careful interpretation. This report therefore concentrates on bringing together available
information from a variety of sources to establish if any broad conclusions can be drawn. Fur-
thermore, in assessing comparative research performance, one would like to measure produc-
tivity as well as research quality and research impact. There are, however, many difficulties in
making such an assessment. The report has discussed some of the difficulties in measuring re-
search quality and impact and has discussed the need for using up-to-date information. We have
considered some measures of UK research capacity including research income but it is difficult
to make meaningful cross-country comparisons of research productivity because of the difficul-
ties in separating teaching and research activities and because of the use of different funding

methods across countries.

Nevertheless it is possible to reach some broad conclusions on the basis of the evidence. The
existing bibliometric evidence shows UK economics in a healthy state. Although there is evidence
of US dominance, the UK is well placed and the recent evidence from the ISI citations and RePEc
data is that the UK is second after the US. There is healthy evidence of a strong internalisation of
research capacity in economics in the UK with a large number of US trained researchers and a
large number of non-UK but UK trained researchers particularly at the junior level. There is some
evidence from bibliometric data of a stronger growth in UK citations and publications relative to
the US. The UK publishes on average in average quality journals but these UK publications on
average generate more citations than would be expected from these quality of journals. There
is also some evidence that the UK is particularly strong in labour and demographic economics,
econometric theory, economic development and in applied econometrics when compared with

other EU countries.

There is, however, some other evidence suggesting that capacity building for the future will
remain important. Firstly, there is some evidence in the bibliometric data which shows a sig-
nificantly improved position for some European countries, notably, Spain, the Netherlands and
Portugal and these countries are likely to provide increased competition for the UK in the future,
in addition to the competition from the more established European competitors of France and
Germany. Secondly, evidence from RePEc suggests some increased US dominance. This may be
an artefact that the RePEc data is censored by self-registration but the dominance of the US is
somewhat surprising given that RePEc developed out of the UK WoPEc and NetEc projects which
was partially ESRC sponsored. Thirdly, the capacity of UK economics looks somewhat weak com-

pared to other UK social science disciplines when one considers the number of researchers sub-
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mitted to the economics and econometrics panel at the Research assessment Exercise and the

relatively small number of 5 and 5* rated departments.®®

The report also raises some issues for future evaluations of research performance. Evidence
from usage statistics may provide a leading indicator for citations or may provide further infor-
mation on research impact and analysis of this evidence might be fruitfully pursued. We are cur-
rently examining RePEc data to see to what extent usage statistics are correlated with, or provide
a leading indicator for, citations. This is proceeding on a small sample of data (1000 observa-
tions) but this should provide evidence of whether a larger study is likely to provide significant
information. Preliminary indications are that RePEc downloads prove to be quite a good predic-
tor of future citations and therefore may a useful piece of bibliometric evidence. However, this
work is at an early stage. Further work is planned to examine usage information from data on a

subset of economics journals which has been provided by JSTOR.

55There are some reasons why this weakness is more apparent than real. Firstly, a number of economics departments
submit to the business and management panel at the research assessment exercise. Secondly, the Research Assessment
Exercise has standard criteria across disciplines for the award of each grade but grades are not necessarily comparable
across disciplines.
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A Measuring relative research quality

This appendix outlines some of the issues involved in measuring relative research perfor-
mance across countries and measuring research quality. Section A.1 considers some of the issues
and scale effects of measuring relative research performance, Section A.2 examines how impact
factors are measured and used Section A.3 discusses some statistical properties of bibliometric

indicators.

A.1 Measuring relative performance

The usual method for assessing research performance is to calculate the relative or compar-
ative impact factors. Thus measuring impact as the ratio of citations to publication, the impact
of country i is given by the citation rate I; = ¢;/ p; where ¢; is citations and p; is publications and

the comparative impact of country i is CI; = I;/1, where I, is the reference citation rate.

There are many ways to construct reference measures. It could just be average world citation
rates or each article can be measured relative to the average citation rates for publications in
that journal in that year or relative to a broader citation rate for a set of journals in the field.
By plotting the observed citation rate for a country against the reference level, it can be seen
whether a country is on average publishing in higher impact journals and whether the country is

generating more than average citation rates from the journals in which it is publishing.

There are a number of issues that arise in the use of these relative measures. First pub-
lications and citations tend to be related by a power law so that there may be scale effects in
measurement. Secondly, the relative measures give only means and therefore do not fully reflect

the skewness of the distribution.

In a series of papers®® Katz has suggested that the relationship between citations and pub-
lications exhibits a cumulative advantage or Matthew effect. That is the relationship between
citations and publications exhibits increasing returns. Thus individuals, groups or countries that
have more publications will tend to have disproportionately larger numbers of citations.>” Katz
shows that the growth rate in citations is higher than the growth rate of publications. To see that
this implies a power-law relationship between citations and publications suppose that publica-
tions and citations follow approximately exponential growth functions:

p=ae"’; c=beP.

It therefore follows from that

c=kp"

56See e.g. Katz [2000] and Katz [2005].

57The term Matthew effect was coined by Robert K. Merton [1968] after the verse in the Gospel of Matthew: “For unto
everyone that hath shall be given, and he shall hath abundance: but from him that hath not shall be taken away even that
which he hath”.
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where
B
a

k=a ab and n=-—.

a

If B> a then n > 1 and there are increasing returns. Alternatively the citation rate c/p = kp™~!
is increasing in p if n > 1. This appears to be the case in most data analysed.’® Katz therefore
proposes estimating k and » from a double log regression of p on ¢ and computing an expected
impact factor from this equation. The expected impact factor of a country with publication level
pi isEl; = k p?‘l. An adjusted comparative indicator of performance is therefore given by
ACI =L &
El; ¢
where ¢; = IAcpl” This is essentially a forecast error for citations. Thus it is necessary to in-
terpret the ratios with some case as the standard errors will depend on the publication size.
Katz [1999, p.6] estimates ¢ = 1.31p"%%, where both coefficients are statistically significant at
the 5% confidence interval. Thus if a country i has a total number of 1,000 publications dur-
ing that period, Katz’s model suggests that the expected number of citations for that country is
¢; = 1.311000'%¢ ~ 1983. If the country’s actual number of citations is ¢; = 2500 then the coun-
tries comparative research performance will be reflected by the ACI; = 2500/1983 = 1.26.%9

A.2  Quality adjustments

Publications and citation counts are raw indicators of quality. There is a need to make ad-
justments to these raw measures in order to assess quality more accurately. In this section we
outline the definitions and mechanics of these adjustments for quality and we also briefly dis-
cuss how these measures have been applied in the literature, emphasising the methodological
issues that arise.

The number of citations that a specific piece of research work (article) attracts is in itself
some measure of quality. Articles that attract more attention (which might be proxied by being
cited more often, for instance) have a greater impact on the overall stock of knowledge by influ-
encing the work of a greater number of other researchers. From this viewpoint, citations are often

considered as “votes of confidence” in the contribution of individual articles or authors.

An equally important measure of quality is the quality of journal in which articles appear.5°

The most common index used to measure the popularity (and implied quality) of journals is the

58Katz also reports that the scaling relationship is true 7 > 1 when one looks at cross section data. As a rule of thumb
doubling the number of publications leads to a tripling in the number of citations.

59A counter argument is sometimes made that successful research groupings are able to attract funding and hence
more research and hence a larger number of publications and this tends to reduce the relative citation ratios of larger
groups. It is however unclear why the citation ratio would fall as more and better researchers are attracted to the group.

605eglen [1997] and others have highlighted the increasing use of journal prestige ratings as a measure of impact for
articles published in these journals and as part of routine evaluation of individual and group research performance across
the range of disciplines.
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impact factor. To understand the impact factor consider a database of of a set of n journals over
T+1years0,1,2,...,T. Let ¢;j denote the number of references made by publications in journal
i (the citing journal) to publications in journal j (the cited journal). The sum R; = Z;’Zl cij then
gives the total number of references made by journal i to journals in the set (including itself) and
the sum C; = Y| ¢;; is the total number of citations received by articles published in j from
journals in the set. Typically citations will be counted by specifying a cited window of d years and
a citing window of r years so that comparisons across years can be made. Denoting the number
of references made by publications in journal i (the citing journal) at time 7 to publications in

journal j (the cited journal) at time s < 7 by ¢;, j, citations from i to j at time ¢ are measured as

t—1+r t

ciidn= 3 Y cij
7=l s=t+1-d
Sometimes the cited and citing windows are taken to be disjoint and citations are only measured
for s < 7. We shall denote citations excluding current year citations as ¢ l‘ i (d, r) where the summa-
tion over s is from ¢ —d to ¢ — 1. There are usually two main approaches to measuring citations.
The synchronous approach takes a fixed citing year (r = 1) and a longer cited window (d = 1) and
the diachronous approach takes a fixed cited or publication year (d = 1) and considers a longer

citing window (r = 1).

Journal impact factors measure the citations of a journal relative to the number of publica-
tions in the journal during the cited window. Let p; denote the number of publications in jour-
nal j at time s. Let p]”.(d) = Zi:t +1-d p; be the number of publications in journal j in the cited
window. Similarly define ﬁ]t.(d) = ZE: tr1-d p; to be the number of publications when the cited
window excludes the current period. The impact fact of journal j at time ¢ is therefore measured

as

nocld,r)
) IF.t(d, r) = il
! p;(d)

The most well known and most often quoted impact fact is that given in the ISI Journal Citation
Report which has a one year citing window and a two year cited window with no overlap so®!

noEt2,1)

JCRIFf =" 7
J p;2
This measures the total number of citations received at date ¢ to papers published in journal j at
dates t —2 and ¢ — 1. Another impact factor quoted by the JCR is the immediacy index which is
defined as
1 C ;D

II=1F!(,1) =
J ]( ) p]t.(l)

611t is therefore an example of a synchronous impact factor.
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which measures the number of citations received at date ¢ to papers published in journal j at

date t, i.e. current citations.

There are of course a number of difficulties with the use of impact factors in measuring jour-
nal quality. First, the quality of the citing journal is not considered. Secondly it does not distin-
guish between the different types of article or page counts or differences in number of characters
per page for different journals. Thirdly impact factors will be sensitive to the choice of citing and

cited windows.

The standard impact factor measure assumes that all citations are equally valuable. How-
ever, citations in more prestigious journals (as weighted by impact factors) are likely to be deemed
more valuable and more influential than citations in lesser journals. Weighted impact factors are
then used to control for quality differences among citing journals. When such weights are used,

the impact factor of equation (1) takes the more general form:

o Wicl.(d,r)
@) WIFY = #
pj(d)

where W; is a weight describing the importance that is being attached to citations originating
from journal i. Notice that in the case of the unweighted impact factor W; =1 Vi. Several meth-
ods have been suggested in the literature for the computation of the set of weights W;. The most
popular method considers quality weights as direct functions of the number of citations of the
journal they refer to and weighing each citation by the impact factor of the citing items. This im-
pact factor being itself computed recursively in the same fashion.®? The latter class of weighted
impact factors is known as Recursive Impact Factors (RIF) as there have to computed iteratively
through a recursive process. After obtaining the list of RIE it is common practice to normalise
them according to some benchmark, that usually being the weight that is allocated to the av-
erage citation in the dataset (see RePEc’s RIF for instance), in which case the average citation

receives a weight of 1.

It is also common to adjust impact factors to take account of the type of article cited, stan-
dard article, review article, letter etc. and to adjust for page size, number of pages and charac-
ters. For a brief discussion of how character-adjustments may affect specific journal rankings see
Liebowitz and Palmer [1984] and Laband and Piette [1994].

Adjustment is also sometimes made for citation timing. The idea is that contemporaneous
and more immediate citations should be weighted more heavily as a measure of impact they

have on the profession. Adjusting for time can also correct for the biases that may arise from

62Bauwens et al [2003] construct a scale of 1 to 5, where a weight of 5 is given to the most important and a weight of 1
to least important cohort of journals.
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differences in citing windows so that older articles have more chance to build up citations. For
an application of time-adjusted impact factors see Coupé [2003].53

Another issue arises when impact factors are used for evaluating authors rather than jour-
nals. That is how to adjust for co-authorship. If the quality of an article is a function of the effort
of the author(s) committed on writing it, then it should be expected that co-authored articles
would on average have a comparative advantage in the absence of any further adjustments.%*
Two common practices have been to treat all authors with weight 1 or when there are n authors
to treat each with weight 1/n. These practices have been occasionally challenged on the grounds
of non-zero co-ordination costs. That is the cost of writing a paper with n co-authors may be
greater than 1/7 times the cost writing one single authored paper.®® Finally, when institutional
or country-wide rankings are constructed, the number of affiliations of each author may also be
of relevance. Again, in the absence of other information, it is common practice to allocate equal

credit to all of an authors’ affiliations.

A.3 Some statistical properties of bibliometric indicators

This section considers some statistical properties relating to bibliometric indicators. Katz
and other have studied the linear regression of log citations on log publications. Mardia [1962]
shows that if citations and publications are drawn from a particular bivariate Pareto distribution
(type 1I), then the parameter estimates of this regression are simply related to the (five) param-
eters of the joint distribution. Moreover, the distribution of the parameter estimates is asymp-
totically normal so that standard test procedures can be applied. Although this is convenient, it
remains an empirical question as to whether the distribution of citations and publications above
a certain threshold is bivariate Pareto. Furthermore, even if the marginals are Pareto, the form of

the dependence may not be as simple as the one implied by Mardia’s construction.

As has been explained the distribution of all bibliometric data (i.e. number of citations per
paper, number of publication per author etc.) is highly skewed. Hence the mean may not be such
a good measure of central tendency. We may then want to supplement the analysis by looking
at medians as well as means or the third moment of the distribution. It is also traditional to look
at the tails of the distribution either by considering a sub-set of highly-cited journal or a sub-set
of highly-cited authors to consider the upper tail or to consider the proportion of uncited arti-

cles to examine the thickness of the lower tail. In general, the distributions of bibliometric data

63Notice that such an adjustment will only be effective in correcting age biases, only if citations are uniformly dis-
tributed across years. If, however, the distribution of new citations per annum is concave as one might expect, Z3 as
defined here would not suffice to remove time biases, since it would under-penalise articles located on the left hand side
of the point in time which the distribution obtains its maximum value and over-penalise those on the other side. To the
best of our knowledge, this issue is not considered in the related literature.

647 common and well-reported source of concern in rankings of individual researchers in earlier studies has been the
award of the entire credit for multi-authored articles to the author whose name appeared first on the name list (see for
instance Garfield [1990] and Medoff [1996]).

65Lubrano et al. [2003], for instance, proposes 1/+/7 as an adjustment factor for co-authorship.
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across countries A and B with distribution functions F and G say, may be compared straightfor-
wardly using Lorenz curves or Gini coefficients. Given the two distribution F and G, assessing
the position of the pth-quantile of F in G (i.e. assessing the position of the most cited country
A papers among its country B peers) is a more demanding statistical exercise. For a given per-
centile p, F~!(p) gives the location of the pth-quantile according to F. Taking the composition
with G (i.e. calculating the quantile comparison function Q(p) = G(F~!(p)) with p € [0, 1]) gives
the percentile in G of the pth-quantile of F. For example Li, Tiwari and Wells [1996] provide the
asymptotic distribution for the empirical estimate of Q(p) on the basis on two samples (one for G
one for F) and propose different testing strategies to compare the two distributions. In particular,
they show that the estimator is asymptotically normal with a well defined mean and a variance

so that appropriate tests can be conducted.

In comparing citation rates across countries it is reasonable to apply the central limit theo-
rem so that the average citation rate is approximately normal with standard deviation inversely
proportional to the square root of observations. Thus standard tests for differences in average
citation rates across countries can be applied (see Glidnzel and Moed [2002]).

B Survival functions for LogEc data

The following figures illustrate the survival functions for authors with 525 RePEc downloads
or more over the last 12 months (as of March, 2007) for each of several countries. The survival
functions show the proportion of authors who have more than d downloads. All curves are
steeply downward sloping reflecting the asymmetry in the distribution of downloads. The UK
performs well on this measure compared to all other European countries but the high end of the

distribution is dominated by authors mainly located in the US.
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C RePEc publications and citations

Tables 32 and 33 present output and citations for all listed countries using data from RePEc.
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Table 33: RePEc Total Citations per Country and per Author : All Listed Countries (as of April 2007)

Country or State

Massachusetts (US)
California (US)

United Kingdom

New York (US)

Illinois (US)

District of Columbia (US)
Germany

New Jersey (US)

Canada

Pennsylvania (US)

Italy

France

Spain

Netherlands

North Carolina (US)
Michigan (US)
Minnesota (US)
Switzerland

Connecticut (US)
Missouri (US)

Rhode Island (United States)
Israel

Australia

Wisconsin (United States)
Maryland (United States)
Sweden

Belgium

Ohio (United States)
Texas (United States)
Arizona (United States)
Virginia (United States)
Indiana (United States)
Denmark

Japan

Norway

New Hampshire (United States)
Ireland

Florida (United States)
Georgia (United States)
South Korea

Tennessee (United States)
Towa (United States)

New Zealand

South Carolina (United States)
Portugal

Finland

Chile

Singapore

Kentucky (United States)
Colorado (United States)
Austria

Oregon (United States)
Washington (United States)
Turkey

Greece

Hong Kong

Brazil

Utah (United States)
Argentina

India

citations

103,066
58,193
54,332
39,834
32,666
30,062
24,478
20,177
17,556
15,093
14,133
12,704
10,325
9,443
7,409
7,284
7,274
7,235
7,045
6,308
6,148
6,009
5,697
5,488
5,168
4,784
3,952
3,722
3,432
2,953
2,909
2,880
2,458
2312
2,286
2,159
2,136
2,116
1,970
1,855
1,745
1,606
1,412
1,407
1,160
1,128
1,067
1,015

969
936
837
740
660
565
545
498
436
428
417

Authors

365
366
1,154
321
168
463
892

611
140
907
771
690
406

119
47
202
99

30
68
327
51
58
228
261

103
28
84
86
104
154
127

40
81

55
40
55
78
17
201
64
59
63
11
32
103
19
24
121
100
34
167
33

110

citations per author

282
159
47
124
195
65
27
287
29

61
154
36
71
80
206
89

107
90
21
15
74

107

Rank

61
62
63
64
65
66
67
68
69
70
71
72
73
74
75
76
77
78
79
80
81
82
83
84
85
86
87
88
88
90
91
92
93
94
94
96
97
98
99
100
101
102
103
104
105
106
107
108
108
110
111
111
111
111
111
111
117
118
118
118

Country or State

Czech Republic

Cyprus

New Mexico (United States)
Colombia

Wyoming (United States)
China

Taiwan

Russia

Mexico

Alabama (United States)
Hungary

Louisiana (United States)
Nevada (United States)
Puerto Rico

Hawaii (United States)
Kansas (United States)
West Virginia (United States)
Vermont (United States)
Nebraska (United States)
Oklahoma (United States)
South Africa

Iceland

Slovenia

Delaware (United States)
Uruguay

Thailand

Luxembourg

Pakistan

Malaysia

Maine (United States)
Peru

Alaska (United States)
Poland

Bulgaria

Mississippi (United States)
Ethiopia

Estonia

Venezuela

Arkansas (United States)
United Arab Emirates
Philippines

Kuwait

Ukraine

Bolivia

Egypt

Sri Lanka

Indonesia

Idaho (United States)
Tunisia

Iran

Vietnam

Saudi Arabia
Morocco

Armenia

Nigeria

Serbia

Guadeloupe

citations

346
343
328
295
284
283
279
255
245
218
207
201
180
168
150
148
126
120
116
101

88
86
85
69
67

52
52
47
43
41
40
37
37
30
26

16
15
11
10

e AN RO N WS R RGO ©

Authors

70
12
3
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citations per author

168

25
15
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Rank

118
118
118
118
125
125
127
128
129
129
129
129
129
129
129
129
129
129
129
129
129
129
129
129
129
129
129
129
129
129
129
129
129
129
129

Country or State

Belarus
Malawi
Palestinian Authority
Tanzania
Iraq
Kyrgyzstan
Burkina Faso
Lebanon
Uganda
Barbados
Monaco
Afghanistan
Botswana
Romania
R?union
Slovakia
Lithuania
Uzbekistan
Montana (United States)
Namibia
Guatemala
Jamaica
Montenegro
Malta

Ghana
North Dakota (United States)
Costa Rica
Croatia
Macao
Latvia

Niue

Oman

Qatar
Algeria
Jordan

citations

0 C 0000000000000 COCCOOOOOOOD =

Authors
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citations per author
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Source: RePEc (Top Countries and States as of March 2007).
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