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Abstract: The current trend of building accelerated research universities in China that explore the
pursuit of interdisciplinary research (IDR) approach to yield academic excellence and innovation
through institutional reforms is aspiring to achieve the Sustainable Development Goals (SDGs).
Employing data from faculty Curriculum Vitae and bibliometric records from a pilot accelerated
research university in China, this study provides a case study to empirically quantify the impact
of interdisciplinary research on 490 faculty’s performance, including research productivity, impact,
and prestige. Results show that faculty involved in interdisciplinary research outperform their
non-interdisciplinary counterparts in terms of research productivity, impact, and prestige. The degree
of interdisciplinary as measured by subject categories is positively associated with faculty research
performance. However, there are heterogeneous effects across faculty subgroups since faculty in
applied-oriented disciplines reap more benefits while young faculty may suffer. Additionally, this
study finds that faculty individual interdisciplinary research behavior can be affected by school-level
concentration and dispersion of the degree of interdisciplinarity, which suggests the existence of
peer effects.

Keywords: interdisciplinary research (IDR); accelerated research university; research collaboration;
faculty performance

1. Introduction

UN Sustainable Development Goals (SDGs) are used to guide the global development
work from 2015–2030 to better solve global problems, such as poverty eradication, inequal-
ity reduction, and climate change and impacts. Within a single discipline, it is impossible
to solve the practical problem [1]. Many sustainability-related topics, including sustainable
city system study [2], sustainable regulated river management [3], sustainable education,
environments, and business management [4], frequently adopt an interdisciplinary research
approach because of complexities, ambiguities, and dynamic exchanges of these topics [5].
In addition, scientific research is driven by people. Some of the most influential scientists
driving SDG research are conducting interdisciplinary research scattered across disciplines.

According to SDGs, the ninth item specifically indicates that industry, innovation,
infrastructure, and investment in infrastructure and innovation are crucial drivers of
economic growth and development. In addition, the role of Education for Sustainable
Development (ESD) for SDGs is highlighted in the fourth item [6], and universities are at
the forefront of driving ESD and are always innovating [7]. With over half the world popu-
lation now living in cities, mass transport and renewable energy are becoming ever more
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important due to the growth of new industries and information and communication tech-
nologies. Technological progress is also key to finding lasting solutions to both economic
and environmental challenges, such as providing new jobs and promoting energy efficiency.
Promoting sustainable industries and investing in scientific research and innovation are
all important ways to facilitate sustainable development. Scientific excellence plays a key
role in introducing and promoting innovation and new technologies, and innovation and
technological progress are essential to find lasting solutions to global challenges and can
unleash dynamic and competitive economic forces that ensure sustainable development.
Given the assumption underlying the policies is that interdisciplinary research crosses
the boundaries between different fields of study to introduce unconventional, innovative
approaches and scientific inventions, it is crucial to foster sustainable innovation and
entrepreneurship through interdisciplinary research.

In the view of scientists, policymakers, and fund providers, interdisciplinary research
is of great significance and plays a great role in generating “breakthrough” research results.
There are two main advantages to support interdisciplinary research compared to standard
disciplinary research. First, it has been argued that interdisciplinary research can not only
solve the issues and difficulties brought by the complexity of research, but also mobilize
the knowledge stock of each involved academic field. Second, the major discoveries and
innovations in modern science often depend on the knowledge exchange and mutual
penetration of multiple disciplines. The intersection of different disciplines is often the
growth point and scientific frontier of new disciplines and is most likely to produce major
scientific discoveries. Since the mid-1980s, more and more papers in the international
academic circle began to cite papers outside their field. The Nobel Prize winners were able
to discover the impact of interdisciplinarity, such as Shechtman’s 1984 paper [8], which
had a largely interdisciplinary impact, being cited significantly by papers from physics,
engineering, and chemistry (its field of award) [9]. Due to the unique cutting-edge and
innovation potential of interdisciplinary research, governments and funding institutions
around the world have paid great attention to and supported interdisciplinary science
projects in recent years. For example, it has increasingly become an important dimension
taken into account in public funding processes both in the EU framework and US NSF
funding programs. In 2020, the National Natural Science Foundation of China (NSFC)
established the department of interdisciplinary science to plan and guide research at the
scientific frontier and interdisciplinary fields to meet the major national strategic needs.

One common trend and important development strategy of world-class universities
is promoting interdisciplinary research. In recent years, with the implementation of the
“first-class university and first-class discipline” construction of colleges and universities
in China, more attention has been paid to interdisciplinary research at the national policy
level. The policies on further promoting the construction of world-class universities and
first-class disciplines put forward that colleges and universities should optimize the layout
of disciplines, break the barriers between conventional disciplines, highlight the cross inte-
gration and collaborative innovation of disciplines, and vigorously encourage high-quality
cooperation across universities, institutions, and disciplines. However, the breadth and
depth of interdisciplinary research in colleges and universities in China are still very limited
and face multiple obstacles and constraints. For a long time, scientific research activities in
Chinese universities are mainly carried out within colleges and research organizations that
are usually established based on a single discipline. The research fields of these colleges
or organizations are highly concentrated, focusing on certain research directions under a
single discipline. The colleges and organizations dominated by a single discipline usually
fail to carry out interdisciplinary research by themselves since they face strict organizational
barriers among disciplines that makes them difficult to make interdisciplinary exchanges
and cooperation effectively. Furthermore, these organizational arrangements restrict the
integration of multidisciplinary research resources and make it harder for scholars to have
a sense of identity and belonging.
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2. Institutional Background

Under the national strategies for innovation-driven development, our sampled uni-
versity (University S) is a newly established accelerated research university that focuses
on science, technology and medicine and is supplemented with business and humanities
and social science disciplines in China. Since its inception in 2011, University S has always
adhered to the development principle of pursuing small and strong, rather than large
and comprehensive disciplines. The university focuses on developing basic disciplines
such as mathematics, physics, chemistry, and mechanics with its own characteristics and
advantages and offers interdisciplinary pedagogy to cultivate well-rounded college gradu-
ates with innovative thinking. With rapid development, it achieved outstanding research
ratings in the research assessment and was ranked as the top 10 Chinese universities in
Times Higher Education’s Young University Rankings 2020.

Taking the entirely new University S as a representative of accelerated research uni-
versities in China, several pilot reforms were implemented to promote interdisciplinary
research: first, it urges colleges to break down the barriers of departments and majors, let
prominent scientists worldwide take leading roles, and build joint research teams with
cooperation across departments to tackle major scientific problems and core technologies
given that a single discipline can barely achieve the goals. The university attracted a
number of world-class scientists through international forums and other large-scale in-
ternational academic conferences to join the academy, exploring a new mode of talent
invitation through special exchange and visit funds, and inviting professors on sabbatical
leave to establish a close link with universities and laboratories at the frontier science. The
university has also strengthened the construction of large teams based on the PI (principal
investigator) system in which top scholars are allowed to lead the formation of large teams
and gather multidisciplinary researchers to cooperate according to the needs, to solve the
problems of self-research and weak adaptation to deal with big technical problems. The PI
system is allowed to hire research-track professors and postdocs with funding jointly bore
by the research team and university.

Second, the university emphasizes building scientific research platforms and centers
that foster interdisciplinary research. Take the Academy for Advanced Interdisciplinary
Studies (hereinafter referred to as the Academy) for example, it is committed to promoting
the cross integration of frontier science exploration and research to a high degree. Guided
by major scientific problems, the academy actively integrates the advantages of different
professional disciplines, gathers talents in multiple fields, builds a large-scale shared
experimental platform, provides a place for ideological collision, breaks through major
scientific and technological problems that are difficult to be solved by a single discipline,
and takes this opportunity to explore the mechanism and methods of discipline integration
and new growth points, to create a high-end academic ecology. Established in 2016, it is the
management organization of the university’s cutting-edge cross-scientific research center.
By organizing researchers from different disciplines and professional backgrounds to carry
out collaborative research, innovate systems, and mechanisms, the Academy focuses on
major scientific research directions, crosses discipline boundaries, realize thinking collision
and technology sharing among disciplines, and actively promotes the cutting-edge scientific
development and advanced technological innovation. In addition, the university has set
up joint laboratories with leading enterprises in the local community through the “dual
employment system” to strengthen university–industry collaboration and talent cultivation.

Third, University S is carrying out a large-scale faculty evaluation reform to extend the
term of evaluation and split the contributions within research teams. For one thing, major
scientific research tasks can hardly be completed in two or three years. It may take five to
10 years or more, and it requires multiple teams to work together. Therefore, universities
should not adopt the short-term evaluation method for the team of jointly tackling major
projects, nor the traditional method of evaluating the department of the team separately.
Colleges and universities should strive to guide researchers and research teams to carry
out long-term research according to the nature of science. Furthermore, it adopts different
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evaluation methods of scientific research achievements with different emphases to build
a long-term evaluation mechanism for basic and applied scientific research according to
the characteristics of different disciplines. The university does not take the number of
articles as the key evaluation standard, but gradually and comprehensively implements
the representative work evaluation system. The system focuses on international peer evalu-
ation, academic contribution and academic influence, and transformation of intellectual
property achievements. At the same time, University S strives to improve the evaluation
methods of research teams, focusing on cooperation in solving major scientific and techno-
logical problems and fully recognizing and fairly treating the actual contributions of all
team participants.

In conclusion, with continuous support from the government, university S’s reforms
bring together resources, capital, and enterprises to promote interdisciplinary cooperation,
pursue major innovation advancement, and develop a sustainable innovation system high-
lighting interdisciplinary research. Although these interdisciplinary education reforms
and practices seem to be effective, empirical evidence is still rare. Therefore, the following
research questions are proposed under the context of accelerated research universities
to empirically test whether IDR accelerates research performance at faculty level and its
possible mechanisms: does interdisciplinary research lead to higher faculty performance in
terms of research productivity, impact, and prestige in accelerated research universities in
China? Are there heterogeneous effects of interdisciplinary research among faculty mem-
bers in such universities? Is there any peer effect of interdisciplinary research? Answering
these questions would be the starting point to understand and leverage research accelerated
universities’ advantages in its research modes across disciplines when increasingly more in-
terdisciplinary research platforms and projects have been launched in China’s universities.

3. Literature Review

It is emphasized by the previous study that interdisciplinary connections are funda-
mental to all future research because the interfaces of the sciences are the most intense [10].
Interdisciplinary research can be roughly divided into two forms: collaboration research
and individual interdisciplinary. Collaboration among scientists can be considered a typical
form of scientist-scientist interaction [11]. Despite the interdisciplinary by collaborating
with authors from different institutions or disciplines, a single author can also make an
interdisciplinary study. Some papers categorized as “non-collaborative” were written by
highly interdisciplinary individuals, who were not reflected in authorship [12].

Interdisciplinary research can improve researcher performance in many ways. Many
observations find that interdisciplinary can increase productivity. At the university level,
universities support their interdisciplinary by raising interdisciplinary departments and
research centers, this can be seen as the structural commitment to IDR [13]. Such commit-
ment to IDR can improve the interdisciplinary scholarly productivity of institutions [14].
At the individual level, whether interdisciplinary research has greater productivity has
been controversial. Karr’s [15] study indicates that scientific productivity increases expo-
nentially with a scientist’s interdisciplinarity and that of their collaborators. However, in
Leahey’s [16] statistics, interdisciplinary scientists experience lower productivity. She finds
that in the year when scholars do more interdisciplinary work, they publish fewer articles.
However, interdisciplinary productivity is influenced by many other factors, such as gender,
age, the position of authors, the quality of colleagues’ publications, and so on [17–19].

In the academic field, citations can be used as a factor to measure academic impact,
because citations can reflect the visibility of the paper in the scientific community [20–22].
At the university level, the scientific publications published by collaborations have positive
externalities for all the universities [23]. For scholars, Leahey’s [16] study shows that
interdisciplinary can increase scholarly visibility, in other words, IDR can increase scholars’
impact. Along with the trends over time, higher interdisciplinary publications tend to
attract more citations and have higher PLoS usage [24]. Shi et al. [25] used the bibliometric
to quantify the effect of interdisciplinary research. They found that authors who cite across



Sustainability 2022, 14, 13977 5 of 19

disciplines can garner more citations, which are measured as impact. This result indicated
that the cross-fertilization of research has a significant impact on research performance.
They also found that in the natural science area, those who draw research outside of their
area will have more influence on their study. While in social science, the impact of their
research is affected by one’s field. Despite two extremes existing, highly collaborative but
slightly interdisciplinary and highly interdisciplinary individuals, collaboration positively
correlated with interdisciplinarity [11]. In the study of some European countries, the
knowledge flows among researchers from different universities are relevant to enhancing
the quality of research. The collaborations can improve the effectiveness of research and
raise the performance level [26].

In addition, interdisciplinary research can also play a role in higher-level research.
Interdisciplinarity will be more relevant and responsive to public needs and concerns [27].
IDR is also good at problem solving. Stirling [28] argues that IDR is more successful at
problem solving. Since cognitive diversity can help in hedging against ignorance and
accommodating plural perspectives, IDR can be seen as a source of creativity and innova-
tiveness because it challenges established approaches and discovers new areas of research.

Though IDR brings benefits to research performance, it also entails metaphorically
costs, such as coordination costs and institutional barriers which are also explained as a
disadvantage with an appreciation of the value of interdisciplinary research [29]. In Yegros-
Yegros’s [30] study, there is an inverted U-shape relationship between IDR and citation
impact. The curvilinear relationship indicates that three is an initial positive effect on the
citation impact of publications, but higher levels of diversity will have a detrimental effect
on the citation impact of publications. One characteristic is that highly disciplinary and
highly interdisciplinary articles have a low scientific impact. There might be an optimum
of interdisciplinarity [31]. Wang et al. [32] show that the number of citations with a low
interdisciplinary degree was greater than that of papers with a high interdisciplinary
degree. In other words, there is an “optimal value” between influence and degree of
interdisciplinarity. When the interdisciplinary degree reaches a certain value (not the
maximum value), the influence of the paper is the greatest.

4. Research Design
4.1. Research Hypothesis

As discussed in the previous section, we argue that although interdisciplinary research
is often valued more than single discipline research in theory, there is no simple relationship
between interdisciplinary research and research performance at the individual level, and
it may be the role of benefit or penalty [16]. Therefore, we examine whether conducting
interdisciplinary research affects the number of publications, research impact, and prestige
of faculty individuals having by proposing the following hypothesis:

Hypothesis 1a: Compared with non-interdisciplinary research, interdisciplinary research is associ-
ated with higher faculty performance in terms of productivity, impact, and prestige.

Hypothesis 1b: The degree of interdisciplinary research/interdisciplinarity is associated with
higher faculty performance in terms of productivity, impact, and prestige.

Faculty’s intrinsic individual characteristics may decide whether they involve in
IDR and how they behave. Who reaps more benefits from conducting IDR? Bird [33]
has done an interdisciplinary interview study on women in academics. In addition to
gender, working experiences and research orientation also seem to play roles. Evans [34]
emphasizes encouraging young academics into the interdisciplinary field and making
them into interdisciplinarians. However, in contrast, young scientists who are exposed to
more interdisciplinary topics run the risk of taking longer to establish themselves in their
careers [10]. In fact, interdisciplinary work often has an applied orientation [35]. Hence,
we postulate:
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Hypothesis 2a: The impact of interdisciplinary research is heterogeneous among faculty members
with different working experiences, and young faculty are more likely to be influenced.

Hypothesis 2b: The impact of interdisciplinary research is heterogeneous among faculty members
with different research orientations, and faculty who engaged in applied-oriented research are more
likely to be influenced.

In fact, interdisciplinary research behavior is an interaction in nature and depends
highly on university schools, departments, or centers, which constitute organizational
pools of scientific and technological human capital based on the skills, knowledge, abilities,
and resources of their participants. Carayol [18] argued that the university and laboratory
are the loci of interactions, therefore, it is important to combine individual and collective
determinants to explain individual research productivity. Colo [36] and Hansen et al. [37]
demonstrated that individuals who work in universities with high prestige, high repu-
tation, and are high quality are more productive and more often cited. Productivity is
also affected by the size of institutions. The size of institutions negatively correlated with
productivity [17]. That is, permanent researchers publish more when they are in smaller
institutions, which can be explained that smaller institutions will have lower coordina-
tion costs, quicker decision-making, lower administrative burden, etc. [18]. Boardman
and Corley [38] demonstrated that university centers can be seen as a tool for making
interdisciplinary and cross-sector synergies, thus improving research and development.
Research centers facilitate their interactions and collaboration by providing their affiliated
and external faculty, industry partners, and other stakeholders with resources and interac-
tion opportunities. Thus, for individuals, affiliating researchers can enhance their research
capacities by accessing these resources [39]. In addition, in Ponomariov and Boardman’s
study [40], the probability of researchers who are affiliated with boundary-spanning centers
co-authoring with researchers in other fields is higher. In our study, we examined how
faculty would behave under the context of this accelerated research University S when
surrounded by peers highly engaging in IDR. Therefore, the following hypotheses were
proposed concerning the potential peer effects at the school level:

Hypothesis 3a: There exist positive peer effects between the mean degree of interdisciplinarity at
the school level and faculty individual IDR.

Hypothesis 3b: There exist positive peer effects between the standard deviation of degree of
interdisciplinarity at the school level and faculty individual IDR.

4.2. Data

As shown in Figure 1, in this study, we constructed a dataset from several sources and
follow the procedure below: first, we collected personal profiles for all faculty working at
University S. The university faculty profile information is collected through web scrapes for
a total of 919 faculty members by the end of December 2020. Second, we use the faculty’s
unique identifier, including their researcher ID and Scopus researcher ID to obtain their
research performance indicators in the last three years (2018–2020) and interdisciplinary
information. The bibliometric information of these faculty, such as the number of publi-
cations, and the number of citations, came from Elviser’s SciVal platform. We obtained
data on interdisciplinarity, notably their SciVal subject categories (SCs), which we used to
measure the degree to which each faculty’s research is interdisciplinary. Third, the two
previous datasets were merged to generate a whole dataset with both faculty individual
characteristics and research performance. This yielded a cross-sectional dataset that con-
tains both the faculty Curriculum Vitae and bibliometric records [41–44]. We will discuss
the definition and present the descriptive statistics of outcome variables in the next section.
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There are several rules for sample selection. First, our analysis is limited to the subset
of 866 regular faculty. Part-time faculty members, visiting scholars, and postdocs are
eliminated from the sample. Next, two observations with a degree of interdisciplinary of
more than 15 are deleted because they are likely to be outliers. Similarly, two staff in the
core research facility are deleted from the sample. Then, the sample is further reduced
to keep only those with a publication record as of 2018–2020 in Scopus because research
performance indicators and degree of interdisciplinary research cannot be computed for
faculty who have not published during this period. This leaves us with a sample of 499.
The final sample for regression analyses is 490.

4.3. Methods

To answer research question 1, we use multivariate regression analyses to assess
the effect of interdisciplinary research on faculty research performance outcomes while
accounting for relevant control variables. First, the ordinary least squares (OLS) regres-
sion analyses were performed to predict research productivity, impact, and prestige. The
baseline model includes the indicator for interdisciplinary research and controls for fac-
ulty individual characteristics, school fixed effects, and faculty entry year fixed effects is
specified as follows:

Yit = α + β1 Interdisciplinaryit + γXit + ηschool + µyear + εit (1)

where Yit is the measures of research performance for faculty i in t time period of 2018–2020;
Interdisciplinaryit indicates the faculty i’s interdisciplinary research status or degree of
interdisciplinarity in 2018–2020; Xit includes faculty i’s individual characteristic control
variables; ηschool is the school fixed-effects; µyear is the faculty entry year fixed-effects; and
εit is the error term. We cluster standard errors at the school level, accounting for correlation
in research performance for faculty in the same school.

Then, the coarsened exact matching (CEM) method is employed to improve the
estimation of causal effects of conducting interdisciplinary research given the observational
data. CEM is a matching algorithm that eliminates the need for a separate procedure to
restrict data to common empirical support and is robust to measurement errors. According
to Iacus, King, and Porro [45], CEM provides matching solutions that are better balanced
and estimate of the causal quantity of interest that have lower root mean square error than
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methods such as based on propensity scores, Mahalanobis distance, nearest neighbors, and
optimal matching.

Moreover, since there might exist heterogeneous effects when considering the effect of
interdisciplinary research among faculty groups, we assess whether there are heterogeneous
effects by including possible interaction terms in model (1).

To test hypothesis 3 about the potential peer effect of interdisciplinary research, we
further calculated the mean and standard deviation of the degree of interdisciplinarity at
the school level to capture the concentration and variability in faculty interdisciplinarity at
the school level.

4.4. Variables
4.4.1. Dependent Variables

Research Productivity. To capture each faculty’s quantity dimension of research
performance, we relied on the total number of articles published in Scopus journals in the
last three years from 2018 to 2020 to measure research productivity. This is a measure of
productivity that includes all types of publications such as journal articles, book chapters,
and others. It is more accurate than survey data which is usually collected from self-
reported publication figures.

Research Impact. We measured an individual’s research impact by collecting the
Field-Weighted Citation Impact (FWCI) index, citation counts, and the number of citations
per publication that had accrued in the Scival Dataset form 2018 through 2020. FWCI in
SciVal indicates how the number of citations received by an entity’s publications compares
with the average number of citations received by all other similar publications in the
dataset [46,47]. Citations per publication at the individual level is a more precise personal
measure of research impact than publication-level or journal-level measures.

Research Prestige. We measured research prestige by two indicators: outputs in top
citation percentiles (OTCP) and publications in top journal percentiles (PTJP) in Scival.
OTCP indicates the extent to which a faculty’s publications are present in the top 10%
of the most-cited publications. It signals the scholar’s contribution towards the most
influential, highly cited publications in similar disciplines. PTJP indicates the extent to
which a faculty’s publications are present in the top 10% of the most cited journal indexed
by Scopus. The most cited journals are defined by the journal metrics which show the
presence of publications in journals that are likely to be perceived as the most prestigious
in the world.

4.4.2. Key Independent Variable: Interdisciplinary Research

The key independent variable of interest in this study is measured in two ways.
The first way is to generate a dichotomous indicator to show whether the faculty has
conducted interdisciplinary research or not. Faculty who have publications in more than
one subject category are considered as conducting interdisciplinary research. This variable
is a dichotomous indicator (1 = if interdisciplinary, 0 = not interdisciplinary).

The second way is to measure the degree of interdisciplinarity continuously. The
continuous variable ranges in value from 1 to 15 with the value 1 indicating single dis-
cipline research and the value larger than 1 indicating the faculty has publications in
multiple subject categories. It accounts for the diversity of a researcher’s publication over
scientific domains.

4.4.3. Control Variables

It is necessary to account for other variables that affect the relationship between
interdisciplinary research and faculty performance outcomes. Thus, a number of control
variables are employed in the multivariate regression models. The first sets of control
variables are faculty individual characteristics that may be associated with their research
performance. These variables include faculty demographic variables gender, age groups,
returnee status, postdoc experience, tenure-track status, and academic ranks. We also
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control for four major modes of research collaboration, namely, institutional collaboration,
national collaboration, international collaboration, and academic-corporate collaboration to
eliminate the effects of other kinds of collaboration.

The variation in interdisciplinary research and academic performance may be due to
the difference in fields of study. Therefore, school fixed effect variables are controlled to
account for the invariant school characteristics over time. University S has degree programs
across six schools including the College of Science (CoS, the reference group), the College of
Engineering (CoE), the School of Medicine (SoM), the College of Business (CoB), the School
of Innovation and Entrepreneurship (SIE), the School of Humanities and Social Sciences
(SHSS), and others.

The sample contains faculty who entered the university across a span of 2011–2021.
Therefore, we included entry school year fixed effects variables, which are a series of entry
year dummy variables representing the year when the faculty entered this university in
the models to account for the fact that some outcomes may be impacted by when they
entered the university settings. Faculty who entered University S in 2021 is the omitted
reference group.

5. Results
5.1. Descriptive Results

Figure 2 depicts the histogram of the degree of interdisciplinarity for the whole
sample. According to Figure 1, only 5.41 percent of the faculty conducting research in
a single discipline, with the other 94.59 percent coming from two and more disciplines.
Among those who are interdisciplinary, there are divergent differences in the extent or
degree of interdisciplinarity held by faculty members. For example, 11.62 percent of the
interdisciplinary faculty represented in our sample have publications in two disciplines
compared with only 0.2 percent of the faculty who have publications in fifteen disciplines.
Most of the faculty have publications concentrating on 2 to 11 subject categories.
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Figure 3 shows the sample distribution of the average degree of interdisciplinary
research by the college in the sampled university. Our data corroborate this: the degree of
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interdisciplinarity is higher for faculty in applied science disciplines such as the College
of Engineering, School of Innovation and Entrepreneurship, the Academy for Advanced
Interdisciplinary Studies, and the School of Medicine, but slightly less for those in schools
that concentrate on basic sciences such as science, and humanities and social sciences.
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Figure 3. The mean of degree of interdisciplinarity by school. Notes: 1. CoE denotes College of
Engineering; SIE denotes School of Innovation and Entrepreneurship; AAIS denotes Academy for
Advanced Interdisciplinary Studies; SoM denotes School of Medicine; CoS denotes College of Science;
CoB denotes College of Business; and SHSS denotes School of Humanities and Social Sciences.
2. 5.95% of faculty are affiliated with AAIS only; however, some faculty may have dual affiliations in
AAIS and in other schools.

Table 1 displays the descriptive statistics for all the dependent and individual level
independent variables for the full sample and by interdisciplinary research status. Not
all of the key variables of interest (the dependent variables) show statistically significant
differences between interdisciplinary and non-interdisciplinary respondents. T-tests reveal
that there are significant differences between means for research productivity, impact, and
prestige as measured by scholarly output, citation counts, and PTJP. The interdisciplinary
faculty members have a higher average number of publications than non-interdisciplinary
researchers. The t-test results in Table 1 also indicate that interdisciplinary faculty have
significantly higher citation counts and PTJP than their non-interdisciplinary counterparts.
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Table 1. Descriptive statistics for full sample and by interdisciplinary research status.

Variables Full Sample
(n = 499)

Non-Interdisciplinary
(n = 26)

Interdisciplinary
(n = 473) Mean Differences

Dependent Variables
Scholarly outputs (2018 to 2020) 20.29 3.23 21.23 −18.00 ***
Field-Weighted Citation Impact (2018 to 2020) 1.86 1.24 1.89 −0.65
Citation counts (2018 to 2020) 265.72 23.12 279.11 −256.00 ***
Citations per publication (2018 to 2020) 12.36 8.05 12.60 -4.55
Outputs in Top Citation Percentiles (OTCP, 2018
to 2020) 0.21 0.18 0.21 −0.03

Publications in Top Journal Percentiles (PTJP,
2018 to 2020) 0.53 0.25 0.55 −0.30 ***

Independent Variables
Only institutional collaboration (2018 to 2020) 0.15 0.20 0.14 0.06
Only national collaboration (2018 to 2020) 0.30 0.24 0.30 −0.06
International collaboration (2018 to 2020) 0.53 0.45 0.54 −0.09
Academic-corporate collaboration (2018 to 2020) 0.03 0.02 0.04 −0.01
Gender (=1, Male; =0, female) 0.88 0.89 0.88 0.01
Young faculty (=1, yes; =0, otherwise) 0.55 0.63 0.54 0.09
Middle faculty (=1, yes; =0, otherwise) 0.40 0.37 0.40 −0.03
Senior faculty (=1, yes; =0, otherwise) 0.05 0.00 0.06 −0.06
Returnee (=1, yes; =0, otherwise) 0.67 0.78 0.66 0.12
Postdoc experience (=1, yes; =0, otherwise) 0.74 0.67 0.74 −0.08
Tenure-track status (=1, yes; =0, otherwise) 0.80 0.78 0.80 −0.03
Assistant professor (=1, yes; =0, otherwise) 0.27 0.48 0.26 0.22 **
Associate professor (=1, yes; =0, otherwise) 0.39 0.37 0.39 −0.02
Full professor (=1, yes; =0, otherwise) 0.33 0.15 0.34 −0.20 **

Notes: Young faculty are those born in the 1980s and younger; Middle faculty are those born between the
1960s and 1970s; Senior faculty are those born in the 1950s and before. T-tests for differences in means between
interdisciplinary and non-interdisciplinary faculty were conducted. Significance: ** p < 0.05, *** p < 0.01.

The differences in means and proportions are not significant in faculty demographics
and research collaborations, but they are obvious for faculty academic rank composition.
For example, the distribution of faculty across academic ranks differs for interdisciplinary
and non-interdisciplinary faculty. The proportion of non-interdisciplinary faculty is much
higher holding assistant professor positions. However, interdisciplinary faculty are more
likely to hold full professor ranks.

5.2. The Impact of Interdisciplinary Research on Faculty Performance

Table 2 reports the results obtained from multivariate regression analyses for two
panels to examine the interdisciplinary research on faculty research productivity, impact,
and prestige, respectively. By both binary measure and continuous measure, the models
presented in Table 2 demonstrate that interdisciplinary research has a positive effect on
faculty’s research performance. Those who conducted interdisciplinary research have
significantly more publications than those who did not. Furthermore, faculty engaged in
interdisciplinary research have publications with higher research impact and prestige. The
results show that in the short-run, interdisciplinary faculty may have advantages over their
non-interdisciplinary counterparts in carrying out higher quality and more prestigious
research. Meanwhile, we tried to examine how the degree of interdisciplinarity influence
research performance and found that the degree of interdisciplinarity promotes faculty’s
research performance in terms of productivity, impact, and prestige. In other words, when
the faculty conducted research in more discipline categories, they tended to perform better.
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Table 2. Baseline results.

# Outputs FWCI # Citations Citations per Publication OTCP PTJP

(1) (2) (3) (4) (5) (6)

Panel A. binary measure: interdisciplinary vs. non-interdisciplinary
Interdisciplinary (=1, interdisciplinary) 9.69 *** 0.49 105.62 ** 2.74 0.00 0.23 ***

(2.30) (0.55) (32.50) (3.45) (0.09) (0.06)
Controls Yes Yes Yes Yes Yes Yes
School fixed effects Yes Yes Yes Yes Yes Yes
Entry year fixed effects Yes Yes Yes Yes Yes Yes
Observations 490 490 490 490 490 490
R-squared 0.33 0.12 0.22 0.15 0.11 0.19

Panel B. continuous measure: the degree of interdisciplinary research
Interdisciplinary (normalized) 10.27 *** 0.14 169.75 *** 1.92 ** 0.04 *** 0.07 **

(1.30) (0.15) (18.99) (0.71) (0.01) (0.02)
Controls Yes Yes Yes Yes Yes Yes
School fixed effects Yes Yes Yes Yes Yes Yes
Entry year fixed effects Yes Yes Yes Yes Yes Yes
Observations 490 490 490 490 490 490
R-squared 0.50 0.12 0.36 0.16 0.14 0.20

Notes: Standard errors are clustered at the school level and reported in parentheses. Significance ** p < 0.05,
*** p < 0.01.

Second, we employed the CEM approach to re-estimate the relationship between
interdisciplinary research status and faculty’s performance to ensure the validity of the
estimation, as shown in Table 3. CEM-based causal estimates possess a large variety of
other powerful statistical properties, and CEM generated matched data sets with lower
imbalance and a larger sample size [47], As a robustness check, the results listed in Table 3
show that the interdisciplinary research status is still significantly associated with research
productivity and prestige; however, it is only significantly associated with research impact
at the 10% significance level. The CEM approach results are generally consistent with
multivariate regression results, which lend further support to our argument from the
OLS results. It is also worth noting that the magnitude of coefficients in CEM is larger
than that of multivariate regression analyses. It might because that CEM captures the
average treatment on the treated (ATT) effect and is based on a reduced sample with more
comparable faculty.

Table 3. Robustness check using the coarsened exact matching (CEM) approach.

Outputs FWCI # Citations Citations per Publication OTCP PTJP

(1) (2) (3) (4) (5) (6)

Interdisciplinary (=1, interdisciplinary) 12.75 ** 0.91 170.18 * 4.98 0.05 0.25 *
(4.84) (0.67) (74.22) (4.62) (0.10) (0.12)

Controls Yes Yes Yes Yes Yes Yes
School fixed effects Yes Yes Yes Yes Yes Yes
Entry year fixed effects Yes Yes Yes Yes Yes Yes
Observations 302 302 302 302 302 302
R-squared 0.37 0.16 0.25 0.20 0.14 0.23

Notes: Standard errors are clustered at the school level and reported in parentheses. Significance: * p < 0.1,
** p < 0.05.

Then, considering that the impact of interdisciplinary research status on faculty per-
formance may differ by faculty groups and fields of study, this article further examines the
potential heterogeneity by introducing interaction terms between interdisciplinary research
status dummy and young faculty group dummy and applied science faculty group dummy
in the regression models. As shown in Table 4, the results tell us who reaps more benefits
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and who suffers from engagement in interdisciplinary research. The results reveal that the
benefits of faculty engagement in interdisciplinary research may not be equally distributed
among different faculty age groups. Compared with senior faculty, young faculty may suf-
fer from engagement in interdisciplinary research, especially their research prestige may be
negatively affected. This finding is consistent with the previous belief that interdisciplinary
research delays career progression, or it is the luxury of senior researchers since it takes a
longer time to publish joint interdisciplinary research in high-impact journals. Through
another perspective, different research orientations can also yield various results. Faculty
in applied-oriented research benefit more from engaging in interdisciplinary research by
generating higher quantity and more prestigious publications than faculty in basic sciences.

Table 4. Heterogeneous effect of interdisciplinary research on faculty performance by OLS with
interaction terms.

Outputs FWCI # Citations Citations per Publication OTCP PTJP

(1) (2) (3) (4) (5) (6)

Panel A. heterogeneity by faculty’s working experience
Interdisciplinary × Young faculty −7.13 * 0.45 −64.34 6.40 *** −0.07 −0.20 ***

(3.06) (0.30) (53.37) (1.67) (0.08) (0.03)
Interdisciplinary (=1, yes) 13.96 ** 0.22 144.10 * −1.09 0.04 0.35 ***

(4.32) (0.43) (61.01) (3.64) (0.06) (0.07)
Young faculty (=1, yes) 9.30 0.34 171.66 −2.32 0.15 ** 0.31 ***

(9.76) (0.44) (192.62) (3.07) (0.05) (0.07)
Controls Yes Yes Yes Yes Yes Yes
School fixed effects Yes Yes Yes Yes Yes Yes
Entry year fixed effects Yes Yes Yes Yes Yes Yes
Observations 490 490 490 490 490 490
R-squared 0.34 0.12 0.22 0.15 0.11 0.19

Panel B. heterogeneity by research orientations
Interdisciplinary × Applied-oriented
research 7.59 1.87 140.68 * 11.61 * 0.32 *** 0.22 **

(3.97) (1.00) (69.42) (5.71) (0.04) (0.07)
Interdisciplinary (=1, yes) 7.44 *** −0.07 63.60 * −0.71 −0.10 *** 0.17 ***

(0.44) (0.10) (29.24) (0.97) (0.01) (0.02)
Applied-oriented research (=1, yes) −13.84 ** −1.90 ** −245.35 ** −15.16 ** −0.44 *** −0.63 ***

(4.77) (0.58) (98.71) (5.15) (0.07) (0.12)
Controls Yes Yes Yes Yes Yes Yes
School fixed effects Yes Yes Yes Yes Yes Yes
Entry year fixed effects Yes Yes Yes Yes Yes Yes
Observations 490 490 490 490 490 490
R-squared 0.34 0.13 0.22 0.15 0.13 0.19

Notes: Young faculty are those born in the 1980s and younger. Faculty in Applied-oriented research means faculty
belongs to CoE, SoM, SoB, SIE, AAIS schools, otherwise belongs to basic research. Standard errors are clustered at
the school level and reported in parentheses. Significance: * p < 0.1, ** p < 0.05, *** p < 0.01.

5.3. The Peer Effect of Interdisciplinary Research

To test Hypothesis 3, we estimated the relationship between school level mean and
standard deviation of the degree of interdisciplinarity and faculty’s degree of interdis-
ciplinarity. The results listed in Table 5 suggest that there exist peer effects on faculty’s
interdisciplinary research behavior, which means the faculty’s individual level degree of
interdisciplinarity is positively associated with the average degree of interdisciplinarity
at the school level, but it is negatively associated with the school level standard deviation
of the degree of interdisciplinarity. It echoes the finding that distal disciplinary research
might be too risky and more likely to fail, thus disparity of the degree of interdisciplinary
research may have a negative effect [30]. The results hold for faculty in both basic and
applied-oriented research. The results suggest that the school climate and environment
of pursuing and encouraging interdisciplinary research may enhance faculty individual
engagement in interdisciplinary research practices and involvement in research with more
subject categories. With school peers pursuing publications in a range of subject categories,
other faculty will emulate to publish articles across more subject boundaries. However,
when the diversity of interdisciplinary subject categories increases, it is less supportive for
conducting research in a wide range of subject areas.
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Table 5. Regression results of the peer effect of interdisciplinary research.

(1) (2) (3)

All Basic Research Applied-Oriented Research

Mean of degree
of interdisciplinarity 2.21 *** 2.13 *** 1.08 ***

(0.07) (0.08) (0.02)
Standard deviations of degree
of interdisciplinarity −0.84 *** −0.70 ** −0.57 *

(0.08) (0.07) (0.14)
Controls Yes Yes Yes
School fixed effects Yes Yes Yes
Entry year fixed effects Yes Yes Yes
Observations 491 221 270
R-squared 0.29 0.20 0.24

Notes: Faculty in Applied-oriented research means faculty belongs to CoE, SoM, SoB, SIE, AAIS schools, otherwise
belongs to basic research. Standard errors are clustered at the school level and reported in parentheses. Significance:
* p < 0.1, ** p < 0.05, *** p < 0.01.

6. Discussion

First, the results confirmed that interdisciplinary research has significant impacts
on faculty research productivity, impact, and prestige. In other words, faculty engaging
in interdisciplinary research tend to have more publications and publish more papers
with higher impact and in top-tier journals. These results align with the previous studies
conducted by Karr [15], which found that research productivity and scientist’s interdisci-
plinarity were positively correlated and it portraits a path to scientific success through a
road of collaboration and interdisciplinary exchange, rather than intense focus and special-
ization. Previous studies examined the academic impact measured by citations revealed
that IDR has significant impact on research impact [24,48]. Although previous studies em-
phasized that IDR are not necessarily of lower quality, they may encounter cognitive and
collaborative challenges and more hurdles during peer review and lower productivity [16].
Results from this study suggest IDR promoted by accelerated research universities spurs
transformative science and innovation in the short-run and it is beneficial in promoting
research performance dimensions including productivity, impact, and prestige. In terms of
degree of interdisciplinarity, Yegros-Yegros, Rafols, and Deste [30] stated that the variety of
disciplines has a positive effect on impact, whereas balance and disparity have a negative
effect. Our findings are consistent with the view that combining multiple fields has a posi-
tive effect on knowledge creation. Another study assessed the interdisciplinarity patterns
of highly cited papers and found that highly cited papers always exhibit higher variety and
disparity [49]. The current study aligns with this literature, confirming the IDR is the most
important factor for gaining research prestige.

In addition, similar results were generated from this study that the impacts of con-
ducting interdisciplinary research vary across faculty subgroups. In our study, we found
that compared with seniors, young faculty may suffer from conducting interdisciplinary
research, while faculty in applied-oriented research or disciplines reap more benefits than
those in basic science. Our finding is consistent with the view that high interdisciplinarity
is an advantageous strategy for senior scientists, whereas intense focus is optimal for young
scientists [15]. This makes sense because existing research usually highlights the tension
between innovation gains brought by spanning disciplines and penalty of increasing subject
categories, thus the costs and benefits of pursuing IDR depend on characteristics of the
field and scientist’s place in it [16]. From the career development perspective, a young
scientist needs to focus on his or her research fields or interests at the early career stage
and shift to broader IDR collaboration as a scientist establishes him/herself. Career goals
and planning should also differ for scientists in different scientific career stages and for
scientists in various disciplines.



Sustainability 2022, 14, 13977 15 of 19

Lastly, we address the peer effects of faculties’ IDR behavior, which enriches the litera-
ture on faculty research collaboration and interaction in the context of research universities.
The average school level degree of interdisciplinarity increases research subject categories at
the faculty individual level, while the dispersion of school level interdisciplinarity decreases
research subject categories at the faculty individual level. Additionally, the school climate
and environment of pursuing and encouraging interdisciplinary research may enhance
faculty individual engagement in interdisciplinary research practices and involvement in
research with more subject categories. This coincides with Hansen’s [37] ideas. Ponomariov
and Boardman [40] emphasized the importance of cooperation, while raising the visibility
of the early work of scientists who have achieved greater reputation and focusing attention
on the work of a lesser known somebody who works with well-known scientists [36]. Our
study also recognizes the positive role of collaboration in interdisciplinary.

7. Conclusions

The interdisciplinary research approach was claimed to be desirable for solving global
challenges and complex societal problems in which integrating of the insights of different
disciplines to provide a more comprehensive solution than can be offered by any given
discipline [50], thus interdisciplinary research is essential for sustainability. On the other
hand, universities are relevant to sustainable strategies and SDGs [7], through an interdisci-
plinary research approach to foster innovation and address major scientific challenges [14],
which in turn can contribute to a sustainable future.

This study is motivated by these claims to empirically explore the status and de-
gree of interdisciplinary research on faculty’s research performance. The conventional
school/department system is a major obstacle to interdisciplinarity. Faculty culture can
foster a strong professional identity, which may lead to prejudice against other fields. There-
fore, how to break the shackles of the original colleges and departments and let scientists
from different colleges and departments sit around the same round table and burst out
sparks of thinking is an urgent problem to be solved. New Chinese accelerated research
universities are taking the lead in this direction. At the same time, many scholars have
discussed interdisciplinary research in universities from the organizational level [51–53]. In
contrast, our research perspective targets individual faculty members, and, by analyzing
their data, we answer the question of whether interdisciplinary research contributes to
faculty research performance and thus helps to further develop interdisciplinary research in
Chinese universities. Thus, this study contributes to the literature by empirically evaluating
the effect of pursuing interdisciplinary research through institutional reforms under the
context of building accelerated research universities in China. An understanding of these
can provide starting points for the design of policy instruments that stimulate and foster
IDR in this transformative development of building world-class universities and innovative
higher education systems nationwide.

For university administrators and policymakers who aim to stimulate interdisciplinary
research and innovation, the study’s findings have significant implications and can provide
some ideas for use as a guide.

First, interdisciplinary research has become the main knowledge production mode
and faculty conducting interdisciplinary research are prevalent in accelerated research
universities. This fact suggests that the recruitment of faculty with an educational back-
ground in multiple disciplines or having prior interdisciplinary co-supervision or research
working experience might help to increase interdisciplinary activities at the university
level. Accelerated research universities manage to maintain a very high proportion of
faculty (over 90%) engaging in such research mode. Moreover, since faculty in different
schools engage in interdisciplinary research proportionately, it suggests that university
administrators should not only embrace policies that pursue multidisciplinary research
excessively but also need to consider the traits of discipline and weigh the costs and benefits
of involving in IDR.
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Second, since the effects of interdisciplinary research are heterogeneous, we advise
designing policy instruments to distinguish between young and senior faculty, and faculty
in basic and applied sciences or disciplines. Given that young faculty members face the
trade-off of publishing interdisciplinary research and obtaining research prestige, universi-
ties can offer more help to remove obstacles that hinder a young faculty’s willingness to
conduct interdisciplinary research. Research institutions that want to vigorously enhance
interdisciplinary cooperation should have better evaluation policies designed to coordinate
and achieve the balance between research quantity and quality. Faculty in applied-oriented
science and disciplines are more likely to conduct interdisciplinary research to gain higher
prestige because applied sciences can be a platform where a variety of cutting-edge ap-
plied disciplines intersect to obtain high-level innovation results, and many scientists from
different disciplines may harness the applied science resources to advance their research.

Third, it seems that interdisciplinary research means choosing a different path with
more challenges and risks, and thus requires a supportive environment and efforts. Since
one’s research subject category decision could be affected by colleagues with a considerable
amount of degree of interdisciplinarity, improving the working environment and assigning
more co-workers with large research spans in the same school might stimulate a similar
pattern of conducting interdisciplinary research. There might be two channels for peer
effects in the workplace. One probable channel is that strong peers bring higher pressure,
forcing other faculty to conduct interdisciplinary research. Another possibility is that
within school spillovers of knowledge and skills through communication and collaboration
will promote IDR. Meanwhile, it should be noted that involving in IDR with divergent
subject categories might be demanding and it is not necessarily the optimal choice.

Lastly, achieving the SDGs requires interdisciplinary research collaboration and new
practices in accelerated research universities in China offer instructive and valuable ex-
periences. The linkages and dynamics of the SDGs are complex, and these dynamics
naturally coincide with the technological and application issues that call for multidisci-
plinary solutions [54]. Addressing the SDGs from an interdisciplinary perspective because
an interdisciplinary approach can create a learning setting that stimulates problem solving
competencies for sustainability-related issues [55]. Meanwhile, there are still various factors
that have resulted in Chinese scholars’ low international visibility at present; however,
cross-border research collaboration can help relieve these challenges faced by Chinese
scholars [56]. As co-innovation arises through collaboration, higher education has been
viewed as an “engine” for innovation as well as a “catalyst” for sustainable develop-
ment [57]; all forms of interdisciplinary research partnerships and co-innovation should
be encouraged. Not only the interdisciplinary cooperation at the faculty level but also the
building of university-industry co-innovation networks and platforms that offer insights
into the norms and cultures of other disciplines. Experiences from accelerated universities
elsewhere have already shown that visionary leadership and generous funding combined
with innovative ideas such as niche institutions or programs with an interdisciplinary
approach can yield impressive results in a short time [58]. The lessons from this sampled
university further prove that accelerated research universities in China highlighting IDR
achieve significant research performance and academic excellence at the early stage, which
becomes an important path for obtaining sustainable and innovation-driven development.

It is important to note several limitations. Although the data used in this study are
the best available and retrieved from multiple data sources, it is cross-sectional data and
we still need to carefully examine the causality between interdisciplinary research and
faculty performance with longitudinal follow-up surveys or administrative data in the
future. Despite the ability of this study to directly address the role played by conducting
interdisciplinary research in a sampled university, future efforts should attempt to make
larger-scale assessments in other higher education institutions currently labeled as acceler-
ated research universities to see how and why this interdisciplinary research movement
impacts the research process.
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