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Abstract

International academic awards are not only compelling signs of personal academic
excellence, but also play a significant role in evaluating the performance of institutions and
countries. However, limited literature about awards in social sciences means that many
major international academic awards are still unrecognized. Here we collect 180 interna-
tional academic awards in eight subjects and gauge their relative reputations through online
surveys. Moreover, we visualize the awards network based on the relative reputation scores
and the number of co-awardees among them by using Gephi software. Finally, we adopt a
statistical approach to analyze the structure of the awards network and find that the co-
awardee frequencies follow a power-law distribution, which indicates that the awards
network is a scale-free network. Our result suggests that a hierarchical status exists among
international academic awards in social sciences, which may help us enhance the under-
standing of the Matthew effect in the academic awards system.

Keywords International academic awards - Social sciences - Reputation survey - Network
analysis

Introduction

Academia has a long tradition of recognizing scientific achievements through awards and
prizes, dating back to 1719 in France, when the Académie des Sciences introduced annual
prize competitions to encourage scientists to find solutions to problems in astronomy and
navigation, and the Royal Society of London started to award the Copley Medal for
outstanding achievements in either the physical or biological sciences in 1731 (Zuckerman
1992). With the establishment of the Nobel Prizes in the early twentieth century, academic
distinctions received an international dimension and the Nobel Prizes have come to be the
ultimate accolade in science (Merton 1968). Moreover, the scientific community and other
stakeholders have established numerous awards to provide individuals with incentives and
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motivations for new academic work and to reward excellent academic accomplishments in
the past decades (Frey and Neckermann 2009).

The topic is of particular importance considering that prestigious awards are not only
compelling signs of personal academic excellence, but also play a significant role in
evaluating the performances of institutions and countries. Prominent examples are the
Academic Ranking of World Universities giving 30% weight to institutions whose alumni
and staff win Nobel Prizes and Fields Medals (Liu and Cheng 2005). Saudi Arabia’s Center
for World University Rankings uses twenty prestigious international academic awards in
its global university rankings (Mahassen 2014). As for the United States National Research
Council, it uses an indicator of awards and honors, including 1393 research awards,
scholarship awards, teaching awards, fellowships, and membership of professional orga-
nizations to rank research doctorate programs (The United States National Research
Council Committee on an Assessment of Research Doctorate Programs 2011). There are
also scholars evaluating the national-scale research performance by using Nobel Prizes,
Fields Medal, Turing Award, Lasker Awards, Yrjo Jahnsson Award, and Hicks-Tinbergen
Award (Shelton and Holdridge 2004; Charlton 2007; Mixon and Updahyaya 2011;
Rodriguez-Navarro 2016).

In the sociology of science, Merton (1957, 1968) considers “priority of discovery” as
the key to an academic reward system that motivates the work, commitment and the efforts
of scientists foremost, which further results in the “Matthew Effect” in science. Another
scientific capital viewpoint from Bourdieu (1975) sees the awards system to have symbolic
power in a competitive struggle among scientists for scientific authority. The concept of
scientific capital explains scientific authority as a result of the accumulation of symbolic
goods through individual competition among scientists. Furthermore, Frey and Necker-
mann (2010) provide a view that awards serve as signals which exert a mobilizing effect
that boosts the development of science. Other related studies focus on how the reward
system works in scientific communities from an anthropological perspective (e.g. Hag-
strom 1965; Richter 1972; Latour and Woolgar 1979; Zuckerman 1995).

Despite the prevalence and importance of awards in scientific world, little attention has
been devoted to the systematic investigation of academic awards. Forerunners are Cole and
Cole’s (1967) measurement of the prestige of 98 awards and honors in physics. Followers
are Best’s (2008) introduction of 50 book awards in sociology, and Coupé’s (2013)
analysis of 26 best paper prizes given by economics and finance journals. From an
international perspective, Zheng and Liu (2015) have weighted the prestige of 207 inter-
national academic awards, which included 174 awards in science and technology and 33
awards of three subjects in social sciences. However, the limited range of subjects and
number of awards from the previous studies illustrate the fact that many major interna-
tional academic awards in social sciences remain unrecognized.

The aim of this study, therefore, is to investigate the overall status of international
academic awards in social sciences. We collected 180 international academic awards and
further gauged the relative reputation of them through two-round online surveys. In
addition, we visualized the awards network based on the relative reputation scores and
complete data of 957 pairs of co-awardees among these awards by using Gephi software.
Finally, we explored the structure of the awards network using statistical analyses to
calculate the distribution of co-awardee frequencies.
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Methods
Award collection and selection

Considering that there are no existing comprehensive and up-to-date international aca-
demic awards lists in social sciences (Frey 2006; Zheng and Liu 2015), we sent the online
survey to 3182 academic heads of departmental or school-level academic units from 746
universities around the world for their recommendation of important international aca-
demic awards in each subject. All of the 746 universities were chosen from the top 500
world university lists published by the Academic Ranking of World Universities, Quac-
quarelli Symonds World University Rankings, The Times Higher Education World
University Rankings, and the U.S. News & World Report Best Global Universities
Rankings in 2015, and all of the academic units were from Business and Management,
Communication and Journalism, Economics, Education, Law, Political Science and
International Relations, Public Administration, and Sociology. The surveys were con-
ducted between January and March 2017, and 217 responses were returned. A total number
of 221 awards have been collected from their recommendations. Table 1 shows the most
recommended awards for each subject.

Thereafter, we select 180 international academic awards from the recommendation
award lists using Zheng and Liu’s (2015) criteria:

e awards for highly recognized academic contribution. Scholarship awards, teaching
awards, public service awards, honorary fellowships or professional association
memberships, travel or conference grants, and student or dissertation awards are not
included;

e awards granted without differentiation of gender, race, ethnicity, color, religion,
language, disability, or political affiliation;

Table 1 The most recommended awards in eight subjects

Subject Number of The most recommended award
recommended
awards
Business and Management 25 Academy of Management Distinguished Scholarly
Contributions to Management Award
Communication and 28 Steven H. Chaffee Career Productivity Award
Journalism
Economics 31 The Sveriges Riksbank Prize in Economic Sciences in
Memory of Alfred Nobel
Education 34 American Educational Research Association
Outstanding Book Award
Law 29 Manley O. Hudson Medal
Political Science and 29 The Stein Rokkan Prize for Comparative Social
International Relations Science Research
Public Administration 23 Dwight Waldo Award
Sociology 22 Holberg Prize
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e awards granted by international organizations, central governments, renowned
foundations, academic associations, national academies, learned societies, and research
sectors.

These 180 awards include ten interdisciplinary awards, which refer to those granted in
at least two subjects. The number and proportion of awards in each subject are listed in
Table 2.

Reputation survey

In order to gauge the prestige and importance of the selected 180 international academic
awards by the same standard so as to enable all awards comparable, we set the Nobel
Prizes as the benchmark award which can be commonly seen among the most prestigious
achievements of all times (Merton 1968; Zuckerman 1995; Mazloumian et al. 2011;
Schlagberger et al. 2016). Reputation surveys were carried out subject by subject. Awards
conferred in a particular subject were included and listed in the same survey questionnaire,
while awards in interdisciplinary subjects were included and listed in questionnaires of all
relevant subjects. For each questionnaire, survey respondents were asked to evaluate
quantitatively the relative reputations of awards they were familiar with as compared with
the Nobel Prizes. For each award in a questionnaire, a five-point Likert scale was provided
for respondents to choose from: “Negligible” =0, “Low” = 0.25, “Average” = 0.50,
“High” = 0.75, and “Highest” = 1. Respectively, the five levels of reputation represent
how a respondent considers a given award as “not important”, “somewhat important”,
“important”, “very important” and having “the same importance” as Nobel Prizes, which
as the benchmark award has a reputation at the “highest” level.

The respondents to the reputation survey consisted of two groups: (1) 2228 academic
heads of departmental or school-level academic units of eight subjects from 349 univer-
sities worldwide (according to the compilation of top 100 world universities lists published
by Academic Ranking of World Universities, Quacquarelli Symonds World University
Rankings, The Times Higher Education World University Rankings, and the U.S. News &
World Report Best Global Universities Rankings in 2017); (2) 563 highly cited researchers
of relevant subjects (according to the compilation of highly cited researchers lists pub-
lished by Clarivate Analytics for the years 2001, 2014, 2015, 2016, and 2017).

Table 2 The distribution of 180 international academic awards by subjects

Subject Number of awards Percentage of awards (%)
Business and Management 21 11.7
Communication and Journalism 17 9.4
Economics 21 11.7
Education 28 15.6
Law 25 13.9
Political Science and International Relations 24 13.3
Public Administration 18 10.0
Sociology 16 8.9
Interdisciplinary 10 5.6
Total 180 100.0
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Using SurveyMonkey, the reputation surveys were sent out to respondents via e-mail
invitations. The questionnaires were open to the respondents for about 70 days from
January to March 2018. After the first invitation email, three reminder emails were sent
during the survey period.

Network analysis

Network analysis allowed us to visualize the award status and also to indicate the rela-
tionships between different awards. A previous study had explored the close or distant
relationships among awards by counting the numbers of co-awardees or awardees in
common (Zheng and Liu 2015). Accordingly, we collected the names of awardees from the
award’s inception to the awarding year 2017 based on these 180 awards. Each awardee
name had a uniform format in the database, and the number of co-awardees for every pair
of awards could be counted accurately. We identified a total of 957 pairs of co-awardees
among the 152 awards in our database, as there are also 28 awards that have no co-
awardees. We then visualized the award network by using Gephi, which is an open data
visualization and network analysis software (Bastian et al. 2009).

Network analysis has been much studied in many fields ranging from computer science
to the social sciences (Barabasi 2009). One of the most important results is that most
networks have the so-called “small world” property (Watts 1999). Moreover, Barabasi and
Albert (1999) proposed a scale-free network property which indicates a network demon-
strating few hub nodes with heavy linkage, but with most nodes seldom linking to each
other. Meanwhile, the number of links to nodes exhibits a power-law distribution. Network
analysis is also widely used in science activity research, such as Otte and Rousseau’s
(2002) study of network analysis in the information sciences, Glinzel and Schubert’s
(2004) analysis of co-authorship networks, and Ding’s (2011) work on citation network
analysis.

Results
Reputation of awards

A total of 2791 survey invitations were sent out, and 536 responses from 48 countries and
regions were returned. Figure 1 shows the distribution of respondents by countries and
regions. The average response rate was 19.2% (see “Appendix 1” for response rate for
each subject).

As Fig. 2 shows, the prestige gap among awards is quite significant. Besides the
Sveriges Riksbank Prize in Economic Sciences in Memory of Alfred Nobel, only the John
Bates Clark Medal reaches the level of “high” reputation score (no less than 0.75), 15
awards with reputation score of no less than 0.50 but below 0.75, 147 awards with rep-
utation score of no less than 0.25 but below 0.50, and 17 awards with reputation score less
than 0.25. The average reputation scores of all 180 awards are listed in ‘‘Appendix 2.

Figure 3 presents the distribution of average reputation scores of awards for each
subject. The Sveriges Riksbank Prize in Economic Sciences in Memory of Alfred Nobel is
the highest reputation award, and the other prestigious award in Economics is the John
Bates Clark Medal awarded by the American Economic Association, whose reputation
score counts 0.78. The most prestigious award in Communication and Journalism is the
Pulitzer Prize in Journalism awarded by Columbia University with a reputation score of
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Fig. 1 The distribution of 536 respondents by countries and regions
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0.71, and in Education, the Distinguished Contributions to Research in Education Award
awarded by the American Educational Research Association, with a reputation score of
0.60. In the subjects of Public Administration, Political Science and International relations,
Business and Management, Law, and Sociology, the highest reputation awards are as
follows: the Herbert A. Simon Book Award awarded by the American Political Science
Association; the Johan Skytte Prize in Political Science awarded by The Johan Skytte
Foundation; the Distinguished Scholarly Contributions to Management Award awarded by
the Academy of Management; the Stockholm Prize in Criminology awarded by Stockholm
University; and the International Sociological Association Award for Excellence in
Research and Practice, awarded by the International Sociological Association. These have
reputation scores of 0.58, 0.52, 0.52, 0.51, and 0.49 respectively. The most prestigious

interdisciplinary awards in social sciences are the Holberg Prize, awarded by the
Government of Norway, and the Stein Rokkan Prize for Comparative Social Science

@ Springer



Scientometrics (2018) 117:2091-2115 2097
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Fig. 3 The distribution of average reputation scores of awards in each subject

Research, awarded by the European Consortium for Political Research, with the same
reputation scores of 0.50.

Figure 4 shows the distribution of 180 international academic awards in social sciences
by awarding institution types. About 40% of awards are awarded by international orga-
nizations, followed by national academies and societies, universities and research insti-
tutions, and foundations. There are also ten awards awarded by other forms of institutions,
such as governments, enterprises, and journals.

Award network

Based on the relative reputation scores of 180 awards and the 957 pairs of co-awardees
among them, we display the award network as a radial axis layout grouped by subjects to
explore the overall distribution of co-awardees and the relations of different awards among
subjects. As Fig. 5 shows, each node represents an award, the size of node representing the
relative reputation of an award, and the width of the linkage indicating the number of co-
awardees between two awards. Apparently, the number of co-awardees between awards is
quite different: there are more co-awardees winning Economic awards as well as Business
and Management awards; and similarly, there are more co-awardees winning awards in
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Fig. 4 The distribution of 180 awards by awarding institution types

Political Science and International Relations as well as awards in Public Administration.
However, Sociology awards have the least co-awardees compared with the other subjects
in this network. Table 3 lists the number of co-awardees in each subject.

In addition, the linear trend in Fig. 6 suggests a positive correlation between the number
of co-awardees and the reputation of awards. The Pearson correlation test validates this
observation with a correlation coefficient of 0.49 (p < 0.01). Moreover, the average
number of co-awardees of the most prestigious awards (65.5) is eight times more than the
least prestigious awards (8.1). Meanwhile, of all of the awards in this network, the Sveriges
Riksbank Prize in Economic Sciences in Memory of Alfred Nobel has the highest number
of co-awardees (87) with 33 other awards, followed by the National Communication
Association Distinguished Scholar Award, 55 co-awardees with nine other awards, and the
John Bates Clark Medal, 44 co-awardees with 17 other awards.

Furthermore, we detect the structure of the awards network by calculating the distri-
bution of co-awardee frequencies. According to Clauset et al. (2009), the general char-
acteristic of a power-law distribution is a heavy-tailed distribution where the scale of most
events is very small, and only a few events are in large scale, which has the form

P(x)=Cx"*

where x is the variable of interest, representing the number of linkages per node; « is the
law’s exponent; C is a constant greater than zero; and P(x) is the probability of observing
the value x. Graphically, a pure power-law distribution appears as a straight line in the plot
with a constant slope on a log—log plot (Goldstein et al. 2004).

In Fig. 7, the co-awardee frequencies follow a power-law distribution with C = 24.95
and o = 0.99, the coefficient of determination is 0.95, which shows a small number of
nodes (awards) with many linkages (co-awardees) and a large number of nodes with less
linkages. Hence, the awards network follows the generation rule of scale-free network
according to Barabasi and Albert’s (1999) definition. Therefore, a node that is caused by
statistical fluctuations will receive more linkages than others during the initial stages and
will increasingly get more linkages, becoming a hub. Similarly, poorly connected nodes
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Fig. 5 Award network grouped by subjects
Table 3 The number of co-awardees in each subject
Subject Total number Average number of
of co-awardees co-awardees per award

Business and Management 243 11.6
Communication and Journalism 219 12.9
Economics 413 19.7
Education 300 10.7
Law 164 6.6
Political Science and International Relations 192 8.0
Public Administration 221 12.3
Sociology 47 2.9
Interdisciplinary 115 11.5
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Fig. 6 Correlation between the number of co-awardees and the reputation of awards

tend to continue with a low level of linkages. In other words, there is a hierarchy or
structural inequality among these awards.

This scale-free property provides clues about the preferential attachment underlying the
international academic award network. Especially when considering the insights from the
sociology of science, as Zuckerman’s (1995) remarks of “the reputations of award winners
are also passed to the award”, along with Merton (1968) and Cole’s (1973) view of
Matthew effect in the academic awards system, this theory of cumulative advantage may
suggest that the prestigious awards are becoming more and more prestigious by being
awarded to the best or the most influential scientists.

Discussions and conclusion

The current study aimed to identify the overall status of international academic awards in
social sciences by surveying the relative reputations of awards and visualizing the awards
network using Gephi software. What’s more, we also explored the structure of the awards
network using statistical analysis of the distribution of co-awardee frequencies. Among the
limitations of this study, the response rates of our surveys were relatively low, with an
average of just below 20%. Nevertheless, we consider that the survey results are reliable
and valid not only in the context of large-scale email surveys but also because of the
respectable academics such as deans from world-class universities as our survey respon-
dents. Furthermore, those subjects with lower response rates, such as Economics (14.7%)
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Fig. 7 The histogram plot and log—log plot of distribution of co-awardee frequencies

and Business and Management (16.9%), have relatively large numbers of respondents (80
and 89 respectively). Other limitations related to the range of the subjects, important
subjects like psychology, human geography, and demography are not included in our
survey due to the complexity of the subjects and the workload of data collection.

Our results demonstrate the hierarchical status of international academic awards in
social sciences. As for the reputation scores, only 16 awards reach the average reputation
level compared to the Nobel Prizes. This number is relatively low when compared with the
82 awards in engineering sciences and natural sciences from a previous survey by Zheng
and Liu (2015). Furthermore, when comparing the most prestigious awards of each subject
in social sciences with those in engineering sciences and natural sciences, as Fig. 8
illustrates, we find that the disparity of reputation scores among subjects and fields is
obvious, as most natural science subjects have relatively higher scores than the others. By
contrast, most subjects in social sciences seem to gain lower scores, which demonstrates
the systematic inequity of academic recognition across subjects. On the other hand, aca-
demic awards and prizes by their very nature are rare, especially prestigious ones. Thus,
this hierarchical structure illustrates that Lotka’s law (Lotka 1926), or the law of limited
excellence (Price 1963; Yair et al. 2017), is also inherent in the academic awards system.

Additionally, when it comes to the awards network, the power-law distribution of co-
awardee frequencies implicates the scale-free property which is familiar with the Matthew
effect from the view of the sociology of science. This result is not beyond expectations as
compared with the scale-free nature of networks in other kinds of science activities.
Various investigations presented in previous scientometric studies have demonstrated that
the scale-free or power-law distribution is widely characterized in scientific networks, such
as Lotka’s law and Price’s law in citation networks (Lotka 1926; Price 1965; Redner 1998;
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Fig. 8 Comparison of the most prestigious awards of each subject in social sciences, engineering sciences,
and natural sciences. Source: Zheng and Liu (2015)

Ronda-Pupo and Katz 2017), the scale invariant properties in scientific collaborations and
co-author networks (Glianzel 2001; Barabasi et al. 2002; Cainelli et al. 2015; Ribeiro et al.
2018; Ronda-Pupo and Pham 2018), Bradford’s law in publishing networks (Abramo et al.
2009; Garfield 2009; Kim et al. 2016), and the nonlinear effects in university networks
(van Raan 2013). The core finding of the above studies is that there is a natural law of
inequality in academia whereby scientific excellence is rare. We do not have a general
theory on the origin of the structural inequality of the awards network. This hierarchic
structure may have emerged through a long evolutionary process. However, the prefer-
ential attachment and the symbolism of intellectual property of the Matthew effect (Merton
1988) provides implications for the development of science: Research is conducted by
people, as academic awards are usually awarded to people who have made outstanding
scientific achievements. Thus, the laureates of prestigious awards that are hubs in this
hierarchical network might somehow guide or influence other scientific community’s
attention to the research topics investigated by them.
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In closing, our work on international academic awards in social sciences forms a basis
for further research on academic awards. More broadly, we note that the hierarchic
structure of international academic awards system in social sciences raises several ques-
tions: What factors will affect the reputation of academic awards? Do monetary rewards
motivate or does history matter? Will the academic awards system be better off, in terms of
awarding “the greatest genius” or choosing younger ones whose careers could benefit from
the recognition? In addition, how does it impact their academic career or scientific
behavior after the academic wins a prestigious award? These are complicated questions
about the structure and efficacy of the academic awards system, and further study is
required to answer them.

Appendix 1

See Table 4.

Table 4 The response rates of reputation surveys of eight subjects

Subject Number of Number of Response rate
invitations respondents (%)
Business and Management 528 89 16.9
Communication and Journalism 246 48 19.5
Economics 545 80 14.7
Education 270 85 31.5
Law 300 51 17.0
Political Science and International 297 65 21.9
Relations
Public Administration 260 47 18.1
Sociology 345 71 20.6
Total 2791 536 19.2

Appendix 2: Listing of the 180 international academic awards in social
sciences and their average reputation scores

See Table 5, 6, 7, 8,9, 10, 11, 12, and 13.
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