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A B S T R A C T

Narrative literature reviews can be subjective, laborious, and difficult to replicate. To minimize human inputs
and increase transparency, we generated a thematic scheme of leadership topics, and used software tools to code
and organize 2115 leadership articles authored by 3190 authors and published in 10 academic journals from
1990 to 2017. We visually present the empirically-grounded taxonomies of 56 popular research topics and the
collaboration network of 160 productive leadership scholars. Shifts of popular topics and active scholars across
four 7-year intervals are shown, with our reflections on the rises and declines of charismatic and authentic
leadership theories. We discuss how artificial intelligence can enhance the scientific value of literature reviews.

Introduction

Leaders have a huge impact on their organization's fate through
their strategies and decisions (Kaiser, Hogan, & Craig, 2008). Although
leadership theory and research emerged more than a century ago, rig-
orous theory development and empirical research on leadership were
sporadic and stagnant until around 1990 (Gardner, Lowe, Moss,
Mahoney, & Cogliser, 2010) when there was a resurgence of interest in
charismatic leadership (Conger & Kanungo, 1987) and an emergence of
transformational leadership concepts (Bass, 1985). Since then, new
scholars were attracted to the field and experienced scholars turned
their attention from other management fields back towards leadership.
The leadership field continued to flourish and remained vibrant during
the past two to three decades with many new perspectives and theories
being proposed and tested (Dinh et al., 2014).

However, leadership is also “a complex and diverse topic, and trying
to make sense of leadership research can be an intimidating endeavor”
(Day & Antonakis, 2012, p. 3). Scholars sometimes feel that “we didn't
know anything worthwhile about leadership… leadership theories and
research lacked focus and were chaotic” (Fiedler, 1996, p. 241). Past
reviews tend to draw on experts' sense-making of a small number of
studies, which may be subjective and limited in scope. In this article, we
developed a coding scheme and let software tools automatically code a
large volume of research into multiple non-exclusive topics, and then
visually present the empirically-grounded taxonomies of research topics
and collaboration networks. With improved transparency, consistency,
and replicability, this approach is more systematic and methodical than

conventional narrative reviews. We break down the 28-year span of our
review into four 7-year intervals so that we can better understand the
history, recent developments, and future directions of leadership re-
search. We relate the trends of research topics to the shift of active
authors (e.g., deaths and entries) in the community, and discuss the rise
and decline of several topics.

Past literature reviews and our contribution

In the last two decades, there have been several field-wide reviews
of leadership literature with different goals and focuses. Lowe and
Gardner (2000) summarized the themes and methods of 188 articles
published in The Leadership Quarterly (LQ) in the journal's first decade
(1990–1999), and they proposed eight theoretical categories. Gardner
et al. (2010) followed the tradition to review 353 articles published in
LQ in the second decade (2000–2009), and they categorized leadership
research into 29 approaches. Day and Antonakis (2012) reviewed the
history of leadership research and divided the research into nine major
schools based on their professional judgment. Antonakis, Bastardoz,
Liu, and Schriesheim (2014) analyzed 776 articles published in LQ
during 1990 and 2012, and they identified various factors that help
articles get cited, such as the use of the SEM technique or the appli-
cation of the transformational leadership theory. Dinh et al. (2014)
reviewed 752 leadership articles published in 10 journals during 2000
and 2012, and they grouped the articles in 23 thematic categories.
Meuser et al. (2016) identified 49 leadership theories in 864 articles
published in the same 10 journals during 2000 and 2013, and they
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graphed the theoretical neighborhoods of 16 theories, each of which
has a focal theory and some supporting theories. Lord, Day, Zaccaro,
Avolio, and Eagly (2017) reviewed 17 articles published in the Journal
of Applied Psychology that they believed to be seminal to 10 trends in the
history of leadership research. Zhu, Song, Zhu, and Johnson (2019)
analyzed leadership articles' co-citation patterns from 1990 to 2017 and
graphed the networks of top co-cited documents, authors, and journals.

While these reviews demonstrate the complicated nature of the
leadership field and advanced the literature in different ways, there are
a few limitations. First, the selection of articles and subsequent cate-
gorizations often rely on authors' subjective views and sense-making of
the field, and such views are sometimes inconsistent across authors or
across time spans. Although the themes were sometimes introduced in a
table, the categorization criteria tend to be vague, making it difficult for
other researchers to replicate. Second, narrative reviews can be labor-
ious, so it is not surprising that the above reviews covered from 17 to a
few hundred articles, which is only a subset of leadership literature.
Third, previous reviews tend to limit the scope to leadership constructs,
and ignore surrounding constructs frequently examined by leadership
researchers. Fourth, the superfluity of categories makes it difficult for
readers to understand the clustering relationships of the topics. Fifth,
these reviews often fail to reveal the popularity of each topic across
time, although there are a few exceptions (Day & Antonakis, 2012; Lord
et al., 2017; Zhu et al., 2019). Lastly, these reviews did not examine
authors and their collaboration networks.

Science mapping, a computerized technique to generate visual re-
presentations of academic research from bibliometric data, can over-
come some of the above limitations. Relevant software tools have the
ability to automatically identify and extract noun phrases from the text
and present their associations in a map, and the results are fast, con-
sistent, and rich in information. Much like architectural drawings, maps
of academic literature are capable of capturing and vividly presenting
the tangled web of social actors, which is otherwise inherently elusive
and difficult-to-explain in a narrative review. This technique can also
group research topics into a parsimonious number of clusters based on
the association patterns, revealing the structure both within and across
clusters. This computerized technique is more “systematic and dis-
ciplined than traditional narrative reviews, and may represent the fu-
ture of literature review” (Lee, Felps, & Baruch, 2014, p. 349). How-
ever, so far this technique still lacks the essential domain-specific
intelligence to judge if a noun phrase is a specialized academic term or
just a generic term, or if it is a synonym of another academic term.
Without such knowledge, the computer can be “dumb”, and will in-
discriminately extract and present a large number of irrelevant or re-
dundant terms on the map, making the resultant map overcrowded and
contaminated, and thus not so meaningful from the theoretical per-
spective. For instance, when reviewing career literature, Lee et al.
(2014) produced maps in which generic nouns such as “employee” and
“firm” were the most popular terms. To avoid such outcomes, some
researchers using the science mapping technique chose to code the
articles manually in the first step. Meuser et al. (2016) manually coded
the theories of 293 articles and graphed a total of 16 local maps. Zhu
et al. (2019) manually coded 200 documents and drew a single map for
18 theories without clusters. But as mentioned above, experts' manual
coding is subjective and laborious, and is only feasible with a small
number of articles.

To combine the merits of narrative reviews with the computer
technology, we decided to teach the computer some domain-specific
knowledge and make it “intelligent” to perform the coding and analysis
task. Specifically, we carefully designed a thematic scheme, after con-
sidering each topic term's sensitivity, specificity, synonyms, plural
forms, alternative spellings, and exceptions. We then used software
tools to automatically code a large volume of journal articles and we let
the empirical data generate a full research topics map. It is important to
note that we consulted the categorizations from past reviews and in-
tegrated experts' wisdom into our scheme. At the same time, however,

we left most topic terms independent in the scheme, so that the struc-
ture of the research topics map is determined by empirical evidence,
rather than being constrained by existing opinions. For transparency
and replicability, we attach our coding scheme in the Appendix.

Besides making the computer more intelligent, we aim to make the
following additional contributions. First, in our article, a topic is not
necessarily a leadership theory, leadership construct, or characteristic
of leaders per se, but rather a topic frequently studied by leadership
scholars. We included numerous non‑leadership constructs (e.g., en-
trepreneurship, OCB, diversity, cross-cultural, and firm performance)
that may serve as an antecedent, context, or outcome of leadership
constructs. In other words, our scope is larger than the leadership
theory lists from previous reviews, thus capturing a bigger picture of
the nomological network. Second, compared to most reviews of the
leadership field, we have a longer study span and more up-to-date data
(1990–2017), which involves merging data from multiple electronic
databases. We start from 1990 because it was the founding year of LQ,
which soon became a primary outlet of leadership research. The longer
study span also made it possible for us to take trends into consideration
by analyzing how a research topic's popularity evolved during the
28 years, so that younger scholars can understand the history and future
directions of leadership research. Third, we examine the scholars who
produce the knowledge in the field by listing the expertise areas of each
active author, and identifying the long-standing contributors and the
rising stars. We explore how researchers' performance and network
centrality are related, and discuss how the shifts of popular topics and
the exits and entries of authors may be related.

Although we intend to minimize human inputs in this analysis, it is
important to have human experts to validate our method and help in-
terpret the results. The editors for this article kindly served as such
human experts and provided useful recommendations. We refer to their
advice in the footnotes where appropriate. Unless otherwise noted, all
critical and subjective decisions (e.g., setting the occurrence threshold
to restrict the number of journals, or to restrict the number of topics and
authors in the map) were made by us without influence from the edi-
tors, and all errors are ours. After such parameters were set, the popular
research topics and their affiliated clusters, and the high performing
scholars and their collaborative networks, emerged empirically from
the bibliometric calculations.

Literature search and analysis technique

Journal selection and inclusion criteria

Dinh et al. (2014) and Meuser et al. (2016) searched in the same set
of 10 journals for articles to include in their reviews. Other than
claiming that these journals are “well known for publishing leadership
research that also have high rankings and impact factors” (Meuser
et al., 2016, p. 1380), those authors did not provide details for selecting
these particular journals. Instead of copying this list or using responses
from a poll,1 we examined where scholars who self-identified as lea-
dership researchers published their leadership-related work. We have
the same two standards as Dinh et al. (2014) and Meuser et al. (2016):
selected journals should be frequent outlets of leadership research, and
they should have relatively good impact factors.

Here are the steps we followed. First, we searched for scholars who
labeled “leadership” as a research interest in their Google Scholar pro-
files, and we downloaded the 200 most highly-cited authors' profiles.
Second, because an author's overall citation number sometimes reflects

1We initially intended to use the 11 journals identified as “Top Outlets for
Publishing Leadership Research” through a poll among the LQ Editorial Board
and reported in Gardner et al. (2010). We thank Professors Gardner and An-
tonakis for suggesting the following empirical approach for identifying the top
leadership outlets.
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work in other fields, we focused on the Top 100 scholars whose lea-
dership-related documents were highly cited. Third, we found those
100 authors' leadership-related documents published in 1609 outlets
and we ranked those outlets by occurrence. We shortened the list to 36
outlets that published 18 or more documents, of which 25 are SSCI-
indexed journals. One journal was removed because its goal is not the
development of theory according to its official website. The remaining
24 journals are deemed to be frequent outlets for leadership research.
Fourth, we pulled impact factor scores from Journal Citation Reports
(JCR), and we calculated each journal's average annual impact factor
scores during 1997 and 2017 to gauge their status across a longer span,
instead of just the most recent years. JCR's electronic database starts in
1997, so we could not go to earlier years. We adopted 10 journals
whose average annual impact factors are above 1.80, and list them in
Table 1. Details for the above journal selection process including the
lists of Top 100 self-identified leadership scholars and the 36 outlets we
considered are available in the online supplement.

In contrast to the 10-journal list used by Dinh et al. (2014) and
Meuser et al. (2016), our list does not have the American Psychologist
and Organization Science, because their occurrences of leadership arti-
cles are very low, suggesting they are not typical outlets for leadership
research. If we drop the occurrence standard to a level where the
computer would accept these two journals, we would have to accept
other journals with similar occurrences but with primary focuses in
other disciplines (e.g., education and nursing). Those disciplines have
their own research questions, terms, methods, and logic, and we simply
do not have the needed expertise to design a universal coding scheme
for all disciplines. Furthermore, the core community of leadership
scholars might feel confused about the community boundary if the re-
sultant maps are filled with topics and authors from other disciplines.
The above empirical approach, however, added the Journal of Organi-
zational Behavior and European Journal of Work and Organizational Psy-
chology, both of which publish many leadership articles and have re-
latively high impact factors.

We performed the literature search on August 21, 2018. Our pri-
mary source of the bibliometric data is Web of Science, because it has a
broad journal coverage and comprehensive index labels, and because its
format can be easily imported to our bibliometric analysis software. A
caveat of Web of Science is that it does not cover LQ (1990–1994) and
the European Journal of Work and Organizational Psychology
(1991–2004). We downloaded the missing data from their publishers'
websites and converted the format with an R script before merging
them with the other data. For LQ, we included all articles because this
journal only publishes leadership-related research. For other journals,
we searched in the title, abstract, and author- and publisher-supplied

keyword fields ofWeb of Science with the term “leader*”, in which * is a
wildcard to capture all words starting with leader, such as leader, lea-
ders, leaders', and leadership. For all journals, we included only the
“article” and “review” document types, and not editor's notes, special
issue editorials, book reviews, comments, replies, and other non-re-
fereed articles. We excluded articles authored by Fred Walumbwa that
were later retracted or issued an expression of concern by the editors.

As shown in Table 1, LQ published the largest number of articles
(n=1037), followed by the Journal of Applied Psychology (n=279) and
the Journal of Organizational Behavior (n=175). We coded each article
into topics (details to be explained in Section 4.1). These 10 journals
have slightly different preferences in topics. For example, Administrative
Sciences Quarterly prefers articles about top managers, networks, orga-
nizational change, and power, which is consistent with its focus on
organizational studies. Articles on cognition and decisions are more
likely to appear in Organizational Behavior and Human Decision Processes,
and articles on charismatic leadership are more likely to be published in
the Academy of Management Review and LQ. Transformational leader-
ship, LMX, human capital, and personality are popular topics that ap-
pear almost everywhere.

Publication counts, citation counts, and weighing technique

In addition to raw publications (RP), we calculate each author's
weighted publications (WP) to take into account each author's unique
contribution to co-authored publications. We credited each author a
proportional weight based on his or her position in the authorship using
the formula proposed by Howard, Cole, and Maxwell (1987): Author-
ship Weight= (1.5n-i)/(∑i=1

n1.5i-1), where n is the total number of
authors on the article and i is the author of interest's position in the total
group of authors. For example, according to the formula, three authors
on a triple-authored article will receive a weight of 0.47, 0.32 and 0.21
respectively. Each author's WP can accumulate across articles as an
indicator of that author's productivity.

Web of Science provides citation counts for each article, but because
some articles were merged from other sources without citation data, we
chose to use Google Scholar citation counts as a proxy of quality and
impact of research for all articles. A Google Scholar citation (hereinafter
referred to as citation unless otherwise noted) can come from any
journal or non-journal outlets (e.g., book or report), not just the jour-
nals in our search. Because citation counts change over time, we
downloaded all citation data on August 23 and 24, 2018 using the
Publish or Perish software (Harzing, 2018) so that the citation counts for
each article would be comparable. We found a total of 568,448 citations
for the 2115 articles. The citation data were then merged into our

Table 1
Journals included for our analyses.

Journal Total # of leadership article Journal impact
factora

Popular topic

Academy of Management Journal 142 4.43 LMX; Top Manager; Transformational L.; Human Capital
Academy of Management Review 39 5.64 Identity; Motivation; Charismatic L.; Emotion
Administrative Science Quarterly 37 3.58 Top Manager; Network; Org Change; Power
European Journal of Work and Organizational Psychology

b
128 1.87 Transformational L.; LMX; Justice; Satisfaction

Journal of Applied Psychology 279 3.21 Job Performance; LMX; Transformational L.; Personality
Journal of Management 128 3.49 Transformational L.; Top Manager; LMX; Personality
Journal of Organizational Behavior 175 2.17 LMX; Transformational L.; Human Capital; Job Performance
The Leadership Quarterly c 1037 2.05 Transformational L.; Human Capital; Charismatic L.; Leader

Performance
Organizational Behavior and Human Decision Processes 79 1.97 Cognition; LMX; Job Performance; Decision
Personnel Psychology 71 2.92 LMX; Personality; Job Performance; OCB
All 2115

Note. a Journals' impact factors are the average of annual impact factors across 1997–2017, as Journal Citation Reports electronic database coverage starts in 1997.
bIncluding its former title European Work and Organizational Psychologist (1991–1994).
cIncluding title spelled as Leadership Quarterly.
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primary database by articles' titles. There were 217 articles that could
not be matched, and we manually searched the citation counts for
them.

The longer an article has been published, the more likely it will
accumulate a higher number of total citations. To gauge the impact for
each article, we normalize citation counts by dividing the total number
of citations of each article by the number of years since the article was
published. We multiply the normalized citation by each author's au-
thorship weight to calculate the personal weighted normalized citations
(WNC). The sum of personal WNC from all publications indicates that
authors' impact in the field.

Science mapping technique

Reading and manually coding 2115 articles into the many non-ex-
clusive topic categories can be time-consuming and inevitably in-
troduce human errors and subjective biases. So, we developed a the-
matic scheme, and coded all articles with an R script and then mapped
the topic clusters using the “term co-occurrence” analysis function of
VOSviewer, version 1.6.6 (van Eck & Waltman, 2017) to visually present
the strength of associations between research topic terms. We used the
default settings in the software. The software minimizes a weighted sum
of the squared Euclidean distances between all pairs of nodes (topic
terms in this case). Each circle represents a topic term, and the sizes of
topic terms represent the frequency with which terms are observed in
our bibliometric database. Lines between the nodes represent links/
edges, and the thickness of the links indicates the frequency of asso-
ciations between the two terms. To map the relationship among all
terms in the network, VOSviewer calculates the association strength,
which is the ratio of the observed number of co-occurrences of two
terms divided by the expected number of co-occurrences of the two
terms. Then the software uses the association strength values as the
input for the “Visualization of Similarities” (VOS), and positions the
terms in the network in a two-dimensional space in such a way that
strongly related terms are located closely to each other, and terms oc-
cupying central positions in the map co-occur with more terms in the
map than those on the peripheral. VOSviewer also assigns related terms
to a cluster using the smart local moving algorithm. Terms in the same
color are more similar to one another than terms with different colors
(van Eck & Waltman, 2017). Further technical details for normalization,
mapping, and clustering are available in van Eck and Waltman (2014).

Mapping the topics network

Developing a thematic scheme for research topics

Natural language is difficult for computers to process, and academic
writing is probably more challenging because it is full of domain-spe-
cific academic jargon and subtleties, which is further confounded by
authors' preferred expressions and writing styles. To help computers
perform the task, we need to list topic terms that are both relevant and
can provide comprehensive coverage of each theme. We have to bal-
ance the sensitivity and the specificity of topic terms. Sensitivity means
the term needs to be sensitive enough to detect as many articles as
possible that are potentially relevant, while specificity means the term
must be specific enough to exclude irrelevant articles. Because com-
puters are capable of repeated calculations, we would rather err on the
specificity side to make sure the results are relevant, and we provide an
exhaustive list of specific terms for the same theme for better coverage.
We also consider each topic term's synonyms, plural forms, British
spellings, and exceptions.

Here are the steps we took to build such a scheme. First, we used
VOSviewer to extract nouns from the 2115 articles. Most of the top 200
most frequent nouns were generic terms (e.g., “employee”) or method-
related terms (e.g., “regression”) that we decided to exclude. We ex-
cluded “leaders” and “leadership” from the list of terms too, because

they were our article selection criteria, and the high frequency made
them generic terms. We combined apparent synonyms for the same
topic (e.g., “leader-member exchange” vs. “LMX”, and “female leader”
vs. “women leader”). At this point, our coding scheme contained 64
topic terms. Second, we generated additional variants for each term to
the best of our knowledge. For example, for the term “top manager”,
the variants are “CEO”, “executive”, “top management team”, “TMT”,
and “upper echelon”. We also separately listed variants that have an
embedding relationship but with a different meaning to prevent them
from being coded to that term (e.g., “firm age” is excluded from “age”).
We still had 64 terms at this point but with more variants. Third, we
consulted categorizations proposed in earlier reviews such as Gardner
et al. (2010) and Dinh et al. (2014) to combine conceptually similar
terms into the same topic. In essence, the lower-order topic terms be-
came the variants for the higher-order topic terms. For example, our
“empowering” term includes lower-order terms such as participative
leadership, shared leadership, collective leadership, distributive lea-
dership, delegation, and empowerment, per Gardner et al. (2010).
However, we took great caution by keeping most topics separate to
avoid preset bias. If the literature showed the topics are distinct, we did
not combine them. For example, although Dinh et al. (2014) bundled
ethical leadership, authentic leadership, and spiritual leadership to-
gether into a single ethical/moral leadership category, van Dierendonck
(2011, pp 1235–1238) articulated that they are conceptually different,
so we left them as independent topics. If the literature was unclear
about the relationship, we left topics separate if each topic appeared at
least 25 times (approximately 1% of the 2115 articles in the database).
For example, although charismatic leadership and transformational
leadership are often grouped in the same higher-order “neocharismatic
leadership” category in narrative reviews (Dinh et al., 2014), since each
topic appeared>100 times in our database, we treated them as sepa-
rate topics. We also added some topic terms from previous categor-
izations and created conceptually similar lower-order terms for them, in
order to find more articles containing them. After the merging and
addition, we had 68 topics.

After the above preparation, we wrote an R script to detect the
variants of each term in the abstract, title, and author-provided key-
word fields of each article. When the computer detected a variant, it
would record the corresponding topic term to the Keyword Plus field of
each article'sWeb of Science entry, so that VOSviewer can retrieve it later
from there. We counted an article into a topic term only once, no matter
how many times the term's variants appeared in all search fields. An
article was often coded into multiple topics.

Validation of coding

Since computerized coding of research topics is a relatively novel
technique, we ran multiple rounds of cross-validations. In each round,
one author with expertise in leadership research manually coded 20
randomly-picked articles, and compared the results to the computerized
coding. In the first round, the agreement ratio was 70% (mismatch for 6
articles). A second author with expertise in leadership research joined
to independently evaluate the discrepancy and discuss the result with
the first coder. Both agreed that the human coding was wrong on 4
articles, due to human negligence in detecting one of the hundreds of
variants from the text, while the computerized coding was wrong on 2
articles, due to “bugs” in the coding scheme. An example “bug” is the
term “role”. Role theory is often used in leadership literature, so “role”
was set as a theme with the term “role” as the only variant. During
cross-validation, however, we found that the computer coded a generic
phrase, “mediating role”, into the “role” theme, which was not what we
intended. It shows “role” is not specific enough. We changed the coding
scheme to list many specific role-related variants (e.g., follower role,
role ambiguity, and role identification). We ran the validation with
another round of 20 randomly-picked articles to catch and fix other
“bugs”. It took us eight rounds of adjustments2 until the computer
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coding was 100% accurate in doing what we intended. Human coding's
accuracy remained inconsistent in these rounds, which indirectly sup-
ports our choice of computerized coding for this task. We ranked those
topics by occurrence and kept 56 topics that each occurred at least 25
times (about 1% of the 2115 articles) for subsequent analyses and
mapping. Some increasingly visible leadership topic terms, such as
servant leadership, did not yet meet this threshold.

Topic clusters

The above cutoff line of 25 occurrences is a subjective standard. To
see if a different cutoff would produce a more meaningful map, we tried
20 occurrences and 30 respectively. When the cutoff line was 20, we
had 61 terms in 4 clusters (about 15/cluster). It was difficult to inter-
pret the broader and mixed-meaning clusters. If we set the cutoff line to
be 30, we had 53 terms in 6 clusters (about 9/cluster), and the number

of terms in each cluster was very imbalanced (the largest containing 15
terms and the smallest 2 terms). After reviewing the three maps, we
decided to keep the original cutoff of 25, which resulted in a 5-cluster
network for the 56 topic terms, visually shown in Fig. 1. Readers can
access a colored, high-resolution map via the following shortened URL:
http://bit.ly/topic25 or in this article's online supplements. They can
access the interactive map via the shortened URL: http://bit.ly/topic90
(VOSViewer installation required). On the interactive map, when the
mouse cursor is moved over a node, related nodes will be highlighted
and non-related ones will gray out.

The clustering structure shown here is based on thousands of au-
thors' choices of study variables over the years, instead of theory-
driven. The numbering of clusters is based on the number of terms in
each cluster, such that the cluster with the largest number of terms is
Cluster 1. We caution that the links between topic terms have no di-
rection and do not suggest causal relationships. It shows what topics
tend to be studied together in the same article. For a given topic term,
other topic terms in the same cluster are most likely to occur with it, but
terms in other clusters may co-occur as well. We also acknowledge that

Fig. 1. The Largest Component of Topic Network
Note. This map only includes 56 topics that appeared 25 or more times and were connected to the largest component of network. L= Leadership.
See Table 2 for each topic's cluster affiliation, publication age, and influential authors.
A colored, high-resolution picture is available at http://bit.ly/topic25 and from this article's online supplements.
An interactive map is available at http://bit.ly/topic90 (VOSviewer installation required).

2 It includes two rounds of adjustments during the review process, thanks to
reviewers' helpful comments.
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our naming and interpretation of the clusters reflect some sense-
making, and not every node's placement can be justified clearly.

Table 2 shows the cluster affiliation, the occurrence, the degree
centrality, and the average publication year of each topic. Degree cen-
trality is the number of unique, direct links a node has with other nodes,
and thus indicative of a node's status in the network. If a topic's degree
centrality is 55, it means that topic has been linked to every other topic
on the map. The occurrence and the degree centrality are related, in
that when a topic appears in many articles, it is more likely to be linked
to different topics. The average publication year of each topic is an
indicator of how “old” or “new” the topic is on average. The grand
mean publication age for all topics is 2008.61. We call a topic relatively
“old” if its' age is at least one standard deviation below the grand mean
(2007.00), or relatively “new” if it is at least one standard deviation
above the grand mean (2010.22).

Topic Cluster 1 (shown in red color) is the “leadership emergence
and development” approach. It contains many constructs that can po-
tentially explain leadership emergence (i.e., how some people become
or come to be seen as leaders), such as human capital, personality,
biology, age, gender, diversity, and public leadership (e.g., election). It
also contains constructs about the process and contexts of leadership
development (i.e., how to make leaders more effective), such as
training, feedback, role, career, and network. Of those topics, public
leadership is relatively “old”, while biology is relatively “new”. Human
capital and personality each have a degree centrality of 55, which
means that these two topics have already been linked to all other topics
on the map. Biology, to the contrary, has a degree centrality of 28, the
lowest of all topics on the map. This means there is an opportunity to
generate new knowledge when it is connected to more topics.

Cluster 2 (shown in green color) is the “relational” approach, and
the core concepts and theories are leader-member exchange (LMX),
relational leadership, and social exchange theory. LMX is about the
dyadic relationship between subordinates and leaders, and LMX the-
orists argue that the development of LMX is a social exchange process,
in which “effective leadership processes occur when leaders and fol-
lowers are able to develop mature leadership relationships (partner-
ships) and thus gain access to the many benefits these relationships
bring” (Graen & Uhl-Bien, 1995, p. 225). This cluster also contains
psychological constructs that may affect or be affected by leaders' re-
lationships with others, such as justice, ethics, national culture, trust,
conflict, well-being, and satisfaction. Three individual-level outcomes
that OB/HR researchers study frequently fall in this cluster: job per-
formance, organizational citizenship behavior (OCB), and turnover.
Two “new” leadership styles, namely ethical leadership and abusive
leadership, are also in this cluster, probably due to their focus on in-
terpersonal relationships. A third relatively new topic is relational
leadership itself, probably due to researchers' increasing enthusiasm in
applying the social exchange theory to guide their research in this area.
In general, this cluster is relatively active and none of the topics are
“old”.

Cluster 3 (shown in blue color) is the “change-related” approach,
and representative concepts are transformational leadership, creativity,
innovation, and learning. Transformational leaders often play an im-
portant role in initiating changes, including creativity, innovation, and
learning across the organization. Since transactional leadership is a
“twin” construct of transformational leadership, it is natural that
transactional leadership is placed next to transformational leadership in
this cluster. This cluster also contains a few psychological states that are
instrumental for making the change, such as efficacy, motivation, and
goal. Creativity, learning, and innovation may also be facilitated or
impeded by job-level contextual factors in the cluster, namely tech-
nology and job characteristics, or by the team-level or organizational-
level contextual factors, such as team leadership, and organizational
culture. This cluster is relatively mature without any trending “new”
topic, and two topics (i.e., goal and technology) are relatively “old”.

Cluster 4 (shown in yellow color) is the “top manager” approach of

Table 2
Topic clusters

Cluster Topic Occurrence Degree Avg. publication
year

1 Leadership Emergence and
Development (red)
Human capital 265 55 2007.88
Personality 217 55 2008.31
Leader performance 163 52 2007.35
Gender 143 49 2008.33
L. Development 107 50 2008.93
Role 98 51 2009.35
Network 96 50 2010.24
L. Emergence 91 48 2008.53
Training 77 48 2006.51
Career 75 49 2009.51
Feedback 50 36 2007.22
Diversity 48 45 2008.50
Public L. 42 43 2006.41
Age 31 41 2007.70
Biology 29 28 2012.45

2 Relational approach (green)
LMX 263 53 2008.91
Job performance 181 51 2009.45
OCB 115 46 2009.79
Ethics 111 49 2008.91
Satisfaction 105 46 2007.85
Justice 100 46 2008.55
Trust 84 49 2009.94
Well-being 84 51 2010.25
Relational L. 78 45 2011.51
Cross-cultural 71 42 2008.32
Ethical L. 52 45 2011.92
Turnover 50 46 2009.70
Conflict 45 47 2008.58
Abusive L. 43 33 2012.40

3 Change-related Approach
(blue)
Transformational L. 326 54 2007.79
Creativity 125 49 2008.63
Org culture 113 53 2009.20
Team L. 112 53 2008.94
Motivation 84 50 2009.33
Transactional L. 83 46 2005.02
Learning 78 51 2009.14
Efficacy 72 49 2008.46
Technology 64 44 2006.36
Job characteristics 30 37 2009.33
Goal 26 30 2006.04

4 Top manager approach
(yellow)
Charismatic L. 181 54 2004.78
Power 139 55 2008.28
Top manager 133 47 2008.02
Empowering L. 95 48 2010.90
Decision 89 54 2007.63
Org change 89 51 2007.19
Firm performance 85 47 2007.61
Strategic L. 43 43 2006.47
Inspirational L. 32 38 2007.34
Governance 30 29 2007.00
Entrepreneurship 27 30 2007.48

5 Emotional and Cognitive
Approach (purple)
Emotion 165 53 2010.53
Cognition 148 52 2009.44
Identity 143 55 2010.90
Authentic L. 46 41 2010.87
Followership 46 36 2010.33

Sum 5519 2008.61

Note. Topics in bold font are one standard deviation higher (newer) than the
grand average publication age, and topics in italic font are one standard de-
viation lower (older) than the grand average publication age. Degree=degree
centrality. The color of each cluster is added in parentheses after the cluster
name.
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leadership, and it consists of a variety of macro-level topics such as top
managers, governance, strategic leadership, decision-making, en-
trepreneurship, organizational change, and firm performance. Those
are the favorite topics of strategic management researchers. At the
boundary of this cluster, however, some familiar leadership topics start
to emerge, such as charismatic leadership, inspirational leadership,
power, and empowering leadership. They are in this cluster probably
because researchers often study CEOs' charisma and inspirational ap-
peals, and because the distribution of organizational power is con-
trolled by top managers. This cluster's popularity appears to be some-
what stagnant, though. Two topics, namely charismatic leadership and
strategic leadership, are getting “old”, with only empowering leader-
ship being a “new” topic.

Cluster 5 (shown in purple color) is the “emotional and cognitive”
approach to leadership, and this smallest cluster contains only five to-
pics: emotion, cognition, identity, authentic leadership, and follower-
ship. Those terms emphasize the role of self-concepts, cognitive process,
and social construction. Follower-centric research is based on followers'
identity and social construction (Carsten, Uhl-Bien, West, Patera, &
McGregor, 2010), so it is of no surprise that the topic of followership is
adjacent to such constructs. Authentic leadership is largely about lea-
ders' searching for their true identities and expressing their true selves,
so it requires self-awareness and self-regulation (Epitropaki, Kark,
Mainemelis, & Lord, 2017), which are elements of emotional in-
telligence. Gardner, Avolio, Luthans, May, and Walumbwa (2005) even
built a self-based model of authentic leader and follower development
to highlight the roots of both authentic leadership and followership in
human cognition. This cluster is currently a hot area, with four of the
five topics being “new”.

Understanding the full topic network

The full topic network shows some patterns. For example, some
leadership constructs are not placed in the “right” places if judged by
existing frameworks. One example is charismatic leadership, which is
often bundled with transformational leadership under the name “neo-
charismatic approach” in previous reviews. On the one hand, some
researchers indeed believe charismatic leadership and transformational
leadership overlap. Conger and Kanungo (1998) indicated that trans-
formational leadership's core dimensions “overlap considerably with
those postulated by charismatic leadership theories”, leading to “little
real difference” between charismatic and transformational leadership
(p. 15). Through a meta-analysis, Judge and Piccolo (2004) found that
these two constructs have similar patterns of relationships with cri-
terion variables (e.g., followers' satisfaction and organization perfor-
mance), suggesting they are functionally equivalent. However, similar
correlations with outcomes do not necessarily mean that charismatic
leadership is redundant. Yukl (1999) argued that their underlying
processes are so different that “the simultaneous occurrence of trans-
formational and charismatic leadership is both uncommon and un-
stable” (p. 299). In our network, although these two topics are not far
away from each other, they belong to two separate clusters. Upon a
closer look, we find charismatic leadership is more closely surrounded
by inspirational leadership, decision-making, power, and personality,
whereas transformational leadership is more closely surrounded by
goal, motivation, efficacy, and creativity. Since the two constructs are
embedded in distinct sub-networks, they are likely to have different
roots and underlying processes, supporting Yukl (1999). In this sense,
charismatic leadership is not a redundant concept and should continue
to be studied in its own right.

A second topic that stands out on the map is abusive leadership.
Theorists tend to emphasize abusive leadership's focus on the dark side
of leadership behaviors and negative consequences, as a contrast to
positive leadership styles that promote favorable outcomes (Tepper,
2007). Our analysis based on the term co-occurrence technique finds
that abusive leadership is positioned in the relational approach of

leadership (Cluster 2). It means that researchers tend to examine how
abusive leadership affects the leader-subordinate relationship and other
individual-level outcomes, such as subordinates' attitudes and well-
being. Its close proximity to ethics, trust, and ethical leadership sug-
gests that it may simply be viewed as a special case of (un)ethical
leadership. So far, research attention is mostly on abusive leadership's
negative consequences, but abusive leadership may have great potential
if connected to topics in other clusters. For example, compared to au-
thentic leadership and ethical leadership, abusive leadership is more
distantly located from leadership development and training. While it is
important to study how to build positive leaders, it will be worthwhile
to study what development and training programs can best combat
abusive supervision.

Beyond the location of specific constructs, we observe another
pattern on the map. It appears that topics in different parts of the
network are associated with different levels of analysis. Topics located
at the top sphere of the map are mostly macro-level topics. Some ex-
amples are firm performance, top managers, and entrepreneurship
(from Cluster 4, on the left), technology, creativity/innovation, orga-
nizational culture, and job characteristics (from Cluster 3, in the
middle), as well as national culture/country difference (from Cluster 2,
on the right). Topics located in the center part of the map become
“softer” and the typical level of analysis lowers to the network-level
(e.g., network from Cluster 1, on the left), the team-level (e.g., team
leadership in Cluster 3, in the middle), or the dyad-level (e.g., LMX
from Cluster 2, on the right). Topics along the bottom sphere of the map
are typically at the individual-level, such as biology and gender (from
Cluster 1, on the left), and emotion (from Cluster 5, in the middle). Of
course, a map does not have absolute directions and can be flipped
horizontally or vertically if needed. But it is apparent that topics that
share the same level of analysis would remain close to each other, and
the general pattern does correspond to scholars' observation that lea-
dership theories are at different levels of analysis (Yammarino, Dionne,
Chun, & Dansereau, 2005). Meuser et al. (2016) stated that some lea-
dership constructs are more likely than others to be studied in multi-
level analysis. For example, “charismatic, transformational, and stra-
tegic leadership are clearly relevant at the organizational level of
analysis…But these leadership approaches also affect teams and in-
dividuals in the organization” (p. 1393). If these leadership constructs
are frequently associated with topics at all three levels, we expect them
to show up at relatively central locations of our map. It turns out that
although none of them is close to the very center of the map, trans-
formational leadership and charismatic leadership are more centrally
located than strategic leadership, suggesting scholars more frequently
relate these two leadership constructs to lower-level constructs, while
leaving strategic leadership mostly to other organization-level con-
structs. There is also a difference between transformational and char-
ismatic leadership, in that the former is closer to team leadership and
the latter is closer to individual-level topics such as diversity and per-
sonality. Thus, our map generally supported Meuser et al.'s (2016)
observation, and readers can see the nuances in these three leadership
constructs' associations with constructs at other levels. Nevertheless, we
admit that the topics are not neatly organized by levels of analysis, and
it is difficult to provide a post-hoc justification for each topic's location.

Finally, although the software assigned every topic in the network
to a single cluster, the assignment may not be definitive for those nodes
along the boundaries, due to their role as “boundary spanners” for two
adjacent clusters. An example is organizational change, currently as-
signed to Cluster 4 (top manager approach), but it is located very close
to Cluster 3 (change-related approach), especially to the node of
transformational leadership. A transformational leader tends to lead
organizational changes, so the close proximity of the two constructs is
reasonable. We encourage readers to pay more attention to the overall
structure of the network and look at multiple relationships simulta-
neously, instead of focusing on a boundary spanner's binary, in-or-out
cluster assignment.
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Shift of topic popularity

A topic's average publication age is only a coarse indicator of the
popularity of the topic. To provide a better description of the trend in a
given period, we show in Table 3 the percentage distribution of the 56
topics' occurrences in four 7-year intervals (i.e., T1 to T4). We chose 7-
year intervals so that we can divide the 28 years evenly. If there were
500 articles published in an interval and 50 contained a specific topic
term, the percentage of that topic is 10%. For the full span, the most
frequently studied topics are transformational leadership, human ca-
pital, LMX, personality, charismatic leadership, and job performance.

From T1 (1990–1996) to T4 (2011–2017), some trending topics' per-
centages tripled or more, such as emotion, team leadership, network,
empowering leadership, ethical leadership, authentic leadership, abu-
sive leadership, and biology. The percentages of three topics dropped at
least 50%, namely charismatic leadership, transactional leadership, and
goal. Topics with greater levels of declines may have disappeared from
the list.

A closer examination of the time intervals shows some notable
trends. For example, transformational leadership was a popular topic in
the 1990s, and its percentage rose from 11% at T1 to 16% at T2. After
that, its percentage became stable and stayed as the most popular topic

Table 3
Percentage of research topics in each time interval.

Topic T1 (1990–1996) T2 (1997–2003) T3 (2004–2010) T4 (2011–2017) Full Range

1 Transformational L. 11.16 16.31 16.37 15.41 15.41
2 Human Capital 8.37 14.44 13.42 12.13 12.53
3 LMX 6.51 10.96 13.58 13.55 12.39
4 Personality 6.98 10.70 9.33 11.48 10.26
5 Charismatic L. 11.63 13.64 9.49 5.14 8.56
6 Job Performance 3.26 6.42 8.67 10.60 8.56
7 Emotion 0.93 5.08 8.02 10.38 7.80
8 Leader Performance 6.98 6.95 8.67 7.32 7.61
9 Cognition 4.65 4.28 6.38 9.07 7.00
10 Gender 5.58 7.75 4.91 7.87 6.76
11 Identity 1.40 2.41 6.38 10.05 6.76
12 Power 5.58 4.01 7.86 6.99 6.57
13 Top Manager 5.58 5.61 6.55 6.56 6.29
14 Creativity/Innovation 5.12 4.55 5.56 6.89 5.91
15 OCB 3.26 2.41 6.22 6.67 5.44
16 Org Culture 1.40 4.55 6.87 5.57 5.34
17 Team L. 1.40 5.35 6.22 5.57 5.30
18 Ethics 2.79 4.81 5.24 6.01 5.25
19 L. Development 3.72 3.21 6.38 5.25 5.06
20 Satisfaction 4.65 3.74 6.06 4.81 4.96
21 Justice 3.26 3.48 5.73 4.92 4.73
22 Role 2.79 2.94 4.58 5.79 4.63
23 Network 0.93 2.94 4.26 6.23 4.54
24 Empowering L. 0.47 1.87 4.91 6.23 4.49
25 L. Emergence 4.19 2.67 4.26 5.03 4.30
26 Decision 3.26 5.61 2.95 4.70 4.21
27 Org Change 3.26 4.01 5.07 3.93 4.21
28 Firm Performance 5.58 2.94 3.27 4.59 4.02
29 Motivation 1.40 3.74 3.76 4.81 3.97
30 Trust 0.93 2.41 4.42 5.03 3.97
31 Well-Being 2.33 2.14 3.76 5.25 3.97
32 Transactional L. 5.58 6.42 3.93 2.51 3.92
33 Learning 0.00 3.21 5.40 3.61 3.69
34 Relational L. 0.47 2.41 2.45 5.79 3.69
35 Training 6.05 2.94 4.09 3.06 3.64
36 Career 1.86 2.94 2.95 4.70 3.59
37 Efficacy 1.86 4.01 3.11 3.72 3.40
38 Cross-Cultural 0.93 4.01 3.44 3.61 3.36
39 Technology 3.26 4.28 2.95 2.51 3.03
40 Ethical L. 0.00 0.27 2.45 3.93 2.46
41 Feedback 1.86 3.48 2.29 2.08 2.36
42 Turnover 1.40 0.80 2.62 3.06 2.36
43 Diversity 2.33 2.14 1.64 2.73 2.27
44 Authentic L. 0.00 0.27 2.78 3.06 2.17
45 Followership 1.40 0.80 1.64 3.28 2.17
46 Conflict 1.86 1.87 1.47 2.73 2.13
47 Abusive L. 0.00 0.00 1.64 3.61 2.03
48 Strategic L. 3.26 1.87 1.96 1.86 2.03
49 Public L. 2.33 2.41 2.45 1.42 1.99
50 Age 0.47 2.14 1.31 1.64 1.51
51 Inspirational L. 0.93 1.87 2.13 1.09 1.51
52 Governance 1.40 1.87 1.64 1.09 1.42
53 Job Characteristics 0.47 1.07 1.47 1.75 1.42
54 Biology 0.00 0.00 0.98 2.51 1.37
55 Entrepreneurship 0.93 1.34 1.64 1.09 1.28
56 Goal 2.79 1.07 0.82 1.20 1.23

Note. Only topics that each occurred at least 25 times for the full range are shown. Topics in bold font show an increasing trend where the occurrence in the latest
interval is at least three times of that in the earliest interval, and topics in italic font show a decreasing trend, where the occurrence dropped at least 50%.
Percentages in each interval add> 100% because an article is often categorized in multiple topics.
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for T3 and T4. Charismatic leadership was equally popular as trans-
formational leadership at T1 with a percentage of 11%, and the per-
centage increased to 13% at T2. Then it started to drop to 9% at T3 and
went further down to 5% at T4, suggesting it has become a less active
topic. When reviewing the history of leadership research, Day and
Antonakis (2012) called the neocharismatic style (including transfor-
mational leadership and charismatic leadership) the “new leadership
school”, relative to “old” schools such as the trait approach. Never-
theless, personality and human capital remain as Top Five active areas,
and each topic accounts for about 7% to 14% of publications across
intervals, whereas a component of the “new” school, charismatic lea-
dership, is losing its steam and being replaced by newer theories and
perspectives. In hindsight, the sharp decline of research interest in
charismatic leadership after 2004 might be triggered by Judge and
Piccolo's (2004) meta-analytic findings on transformational leadership
and charismatic leadership, through the community's impression that
the two constructs are identical or overlapping. Furthermore, according
to a recent review (Antonakis, Bastardoz, Jacquart, & Shamir, 2016),
past studies on charismatic leadership often suffer from problems such
as poor definitions, inappropriate questionnaires, wrong causal models,
and confounding effects from transformational leadership. All of the
above weaknesses may explain the decline of interest in charismatic
leadership. Another possible explanation is the deaths of multiple ex-
perts on charismatic leadership since 2004 (see the next part on the
shift of active authors for details).

Scholars propose new concepts and theories every few years trying
to supplement or replace the existing paradigms. The question is whe-
ther newer leadership concepts are truly unique from or better than
existing ones. For example, in the 1990s when transformational lea-
dership theorists were questioned over the morality of transformational
leaders, they responded with the concept of “authentic transformational
leadership” (Bass & Steidlmeier, 1999), which continues to be criticized
as insufficient to respond to ethics-related concerns (Price, 2003). As a
result, scholars began to study authentic leadership and ethical lea-
dership to explain leaders' altruistic behaviors (Dinh et al., 2014). These
two topics gained momentum around 2004, the same time when
scholarly interest on charismatic leadership declined. At that time,
theorists were optimistic that “(authentic) leadership can incorporate
transformational, charismatic, servant, spiritual or other forms of po-
sitive leadership” (Avolio & Gardner, 2005, p. 329), and ethical lea-
dership is expected to go beyond transformational leadership to shed
new insights into employees' outcomes such as OCB, commitment,
motivation and satisfaction (Brown & Treviño, 2006). In T4, ethical
leadership already accounted for as many as 4% of the leadership
publications, and authentic leadership accounted for 3%. However, a
recent meta-analysis (Hoch, Bommer, Dulebohn, & Wu, 2018) suggests
that these two “newer” leadership constructs actually overlap with
transformational leadership, and explain very small incremental var-
iances in organizational outcomes beyond transformational leadership.
Thus, “their utility is low unless they are being used to explore very
specific outcomes” (p. 501). This is similar to Judge and Piccolo's
(2004) critique on the overlap between charismatic leadership and
transformational leadership. It will take us a decade or two to find out
whether this meta-analysis will play a similar role in causing a decline
of these two topics.

Mapping the authors network

Author clusters

Next, we analyze leadership researchers' collaboration networks and
their performance. To present researchers' collaboration networks vi-
sually, we use the “co-authorship” function of VOSviewer.

We have 3190 authors in the database, and it is not feasible to
present all authors and their connections in a single map. We focused on
authors who published at least six articles in the leadership field

(n=168). Because our interest was on the collaboration relationships
among authors, we analyzed the largest connected component of the
network3 (n=160). Eight other authors (< 5% of qualified authors,
namely Aguinis, Einarsen, Goodwin, Green, Janssen, Westphal, Wof-
ford, and Yukl) met the productivity criterion but they were not con-
nected to the largest component of the network. So we excluded them in
the collaboration map, but included them in the ranking analyses of
productivity, impact, and network centrality.

Fig. 2 shows these 160 authors in 16 clusters. The numbering of
clusters was based on the number of authors in each cluster. The size of
each circle is proportional to the RP for that author. We note that an
author may not necessarily have collaborated with everyone else in the
same cluster, but they are connected by one or more common co-au-
thors. Each cluster has a leading scholar who is usually the most pro-
ductive and most well-connected. Many leading scholars collaborate
with scholars within their cluster, but they occasionally collaborate
with scholars from other clusters. The readers can access a colored,
high-resolution map via the following shortened URL: http://bit.ly/
author6 or in this article's online supplements. They can access the
interactive map via the shortened URL: http://bit.ly/author87 (VOS-
Viewer installation required).

Table 4 lists the 160 author's cluster affiliation, RP, degree centrality
(i.e., the number of unique coauthors who were also on this map),
average publication age, and expertise areas (i.e., the topics they pub-
lish most). There are some notable patterns for author clusters. Author
Cluster 12 (represented by Avolio) is one of the most “senior” clusters
with an average publication age of 2004.04, and the most productive
cluster with an average RP of 15.13. It is also the most well-connected
cluster with an average degree centrality of 8.13, meaning that on
average each member collaborated with more than eight coauthors who
were also on this map. Authors in this cluster are mostly experts in
transformational leadership and charismatic leadership. All members in
Author Cluster 15 (represented by Liden) had education or work ex-
perience at the University of Illinois at Chicago, and all had a primary
research interest in LMX. Author Cluster 9 (represented by van Knip-
penberg) is mostly made of authors with education and work experi-
ences in Europe or Australia. This cluster's average publication age of
2011.23 makes it the “youngest” cluster. Authors in this cluster pri-
marily study cognition, ethics, and justice.

Shifts of productive authors

Next, we take time into consideration, and present in Table 5 the
Top 20 most productive authors by WP in the full span and in each of
the four 7-year intervals. Two scholars, namely Avolio and Yammarino,
appeared on the list in all four intervals, and three other scholars,
namely Schriesheim, Mumford, and Yukl appeared in three intervals. It
means that these five scholars have been highly productive for over two
decades. They are lifelong contributors to the leadership field. van
Knippenberg joined this list a bit late, but he rose to be the second most
productive scholar for the third and fourth intervals, and the fifth for
the full span.

At T4 (2011–2017), as many as 11 of the 20 most productive au-
thors are new faces that never appeared on the list before. Seven are
relatively senior scholars, namely Hannah, Schaubroeck, Epitropaki,
Kark, Aguinis, Martin, and Markham, while four are relatively junior or
middle-career scholars who are only six to twelve years removed since
earning their Ph.D. degrees, namely Hu, Zhang, Owens, and Tse. We
hope these rising stars will continue to flourish and take the leadership
research to a higher level. Furthermore, of the 11 new faces, seven

3We initially set the publication threshold at seven articles and analyzed only
125 authors. Professor Gardner encouraged us to be more inclusive. So we now
set six articles as the threshold, and analyze 160 authors. If the threshold is five
articles, with 232 authors, the map would become too crowded to read.
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(64%) are international: four have education and work experiences
completely outside of the US, and three are immigrants to the US (in-
dicated by a foreign bachelor's degree). This shows that international
scholars have started making significant contributions to this field.
Further, this finding symbolizes progress in diversity, given a concern
raised in the 1990s that the “vast majority” of leadership authors were
from the US (Lowe & Gardner, 2000). The rise of international scholars
will help expand the community and promote the impact of leadership
research worldwide.

Some productive scholars in T1 or T2 disappeared from later lists
because they passed away. Based on available obituaries, we confirmed
that five eminent scholars had left us: Meindl (died in 2004, at the age
of 52), Bass (died in 2007, at the age of 82), Hunt (died in 2008, at the
age of 76), House (died in 2011, at the age of 79), and Shamir (died in
2015, age unknown). Their deaths are big losses to the field. Planck
(1949) believes eminent scholars' deaths can bring new opportunities to
advance science, because “(a) new scientific truth does not triumph by
convincing its opponents and making them see the light, but rather
because its opponents eventually die and a new generation grows up
that is familiar with it” (pp. 33–34). Azoulay, Fons-Rosen, and Zivin
(2015) found empirical support for this idea in the life science research
community: after the deaths of “star” scholars, the flow of articles by

their collaborators declined, while those by non-collaborators rose and
these new articles received disproportionately high citations. Azoulay
et al. inferred that the existence of eminent scholars might have im-
peded entries of outsiders to their fields, and science can “advance one
funeral at a time”. To find out whether this phenomenon exists in the
leadership research community,4 we performed a paired t-test on the
average annual RP of each deceased scholar's collaborators, before and
after that scholar's death. One article by Robert House and over 100
collaborators was dropped. The differences were negligible, suggesting
that those collaborators did not gain publication privileges from their
association with the “star” scholars. These paired t-tests had small
sample sizes (n=9 to 23), thus the results should be interpreted with
caution. Given that most “stars” in T1 are still alive today, the entries
and successes of many new faces in T3 and T4 also suggest that the
community is open and supportive to newcomers.

The departures of “star” scholars may have led to the decline of
certain research topics, though. Meindl, House, and Shamir were all
experts in charismatic leadership, and their deaths or deteriorated
health could be an alternative reason for the sudden decline of overall

Fig. 2. The Largest Component of Co-Author Network
Note. This map only includes 160 authors who published 6 or more leadership articles and were connected to the largest component of the co-author network.
See Table 4 for authors' cluster affiliation, names with first and middle name initials, and research interests.
A colored, high-resolution picture is available at http://bit.ly/author6 and from this article's online supplements.
An interactive map is available at http://bit.ly/author87 (VOSviewer installation required).

4 We thank Professors Antonakis and Gardner for suggesting this analysis.
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Table 4
Author clusters.

Cluster Author RP Degree Avg. Pub. Year Topics

1 Den Hartog, DN 16 11 2007.88 Charismatic L.; Ethical L.; Job Characteristics; OCB; Power
Ashkanasy, NM 15 12 2007.67 Emotion; LMX; Followership; Org Culture; Personality
House, RJ 12 13 1999.67 Charismatic L.; Personality; Transformational L.; Human Capital; Leader Performance
de Hoogh, AHB 11 3 2009.55 Charismatic L.; Ethical L.; Power; Personality; Job Performance
Liao, H 11 2 2012.82 Creativity/Innovation; Empowering L.; Org Culture; Team L.; Abusive L.
Tsui, AS 10 10 2009.30 Top Manager; Cross-Cultural; Transformational L.; Cognition; Efficacy
Antonakis, J 10 6 2011.60 Personality; Biology; Charismatic L.; Strategic L.; Transformational L.
Luthans, F 8 13 2007.50 Authentic L.; Efficacy; L. Development; Trust; Charismatic L.
Hu, J 8 4 2013.88 Job Performance; Human Capital; Identity; Learning; LMX
Huang, X 8 1 2011.38 LMX; Job Performance; OCB; Cognition; Empowering L.
Dickson, MW 7 10 2003.00 Cross-Cultural; Org Culture; Personality; Charismatic L.; Cognition
Dasborough, MT 7 3 2009.00 Emotion; LMX; Org Culture; Personality; Biology
Homan, AC 7 3 2013.29 Job Performance; Diversity; Leader Performance; Motivation; Personality
Tse, HHM 7 3 2012.14 LMX; Emotion; Org Culture; Relational L.; Transformational L.
Humphrey, RH 7 1 2007.71 Emotion; Authentic L.; Human Capital; L. Emergence; Leader Performance
Howell, JP 6 10 2001.17 Charismatic L.; Cognition; Cross-Cultural; Human Capital; Leader Performance
Koopman, Pl 6 9 2001.00 Charismatic L.; Cross-Cultural; Power; Cognition; Creativity/Innovation
Zhou, J 6 9 2006.83 Creativity/Innovation; Cross-Cultural; Efficacy; Empowering L.; Transformational L.

2 Judge, TA 18 11 2006.83 Personality; Transformational L.; Leader Performance; Transactional L.; Behavioral L.
Bono, JE 14 5 2007.79 Transformational L.; Leader Performance; Personality; Transactional L.; Emotion
Morgeson, FP 13 5 2007.23 LMX; Team L.; Human Capital; OCB; Career
Ilies, R 12 8 2007.67 Leader Performance; Authentic L.; Emotion; Personality; Biology
Kacmar, KM 11 3 2007.82 LMX; Job Performance; OCB; Turnover; Justice
Piccolo, Rf 10 6 2008.70 Transformational L.; Job Performance; Justice; Leader Performance; Satisfaction
Harris, KJ 7 3 2009.57 LMX; OCB; Turnover; Job Performance; Relational L.
LePine, JA 7 3 2006.43 Job Performance; OCB; Personality; Human Capital; Creativity/Innovation
Hofmann, DA 7 1 2006.86 LMX; Org Culture; Personality; Relational L.; Career
Nahrgang, JD 6 4 2008.83 LMX; Personality; Emotion; Leader Performance; OCB
Witt, LA 6 4 2009.17 Personality; Emotion; Job Performance; LMX; Turnover
Colbert, AE 6 3 2010.17 Personality; Transformational L.; Firm Performance; Top Manager; Well-Being
Derue, DS 6 3 2009.67 Identity; L. Development; Personality; Team L.; Behavioral L.
Hollenbeck, JR 6 3 2004.67 Decision; Personality; Emotion; Gender; Human Capital
Rowold, J 6 3 2012.83 Transformational L.; Transactional L.; Well-Being; Behavioral L.; Biology
Scott, BA 6 3 2012.83 OCB; Job Performance; Justice; LMX; Motivation
Johnson, RE 6 1 2013.83 Transformational L.; Identity; Abusive L.; Job Performance; LMX

3 Mathieu, JE 12 5 2008.17 Job Performance; Empowering L.; Human Capital; Efficacy; Job Characteristics
Chen, G 9 9 2008.44 Motivation; Org Culture; Efficacy; Transformational L.; Creativity/Innovation
Kirkman, BL 9 8 2010.22 Job Performance; LMX; OCB; Org Culture; Cross-Cultural
Tesluk, PE 8 4 2009.25 Human Capital; Job Performance; Team L.; Career; Empowering L.
Li, N 8 3 2014.25 LMX; OCB; Org Culture; Cross-Cultural; Empowering L.
Wang, H 7 8 2011.00 LMX; Job Performance; Identity; Top Manager; Transformational L.
Bliese, PD 7 3 2001.86 Org Culture; Well-Being; Efficacy; Job Characteristics; Leader Performance
Farh, JL 6 7 2007.67 Creativity/Innovation; Transformational L.; Cross-Cultural; Justice; Motivation
Chen, ZX 6 6 2007.83 OCB; LMX; Transformational L.; Cross-Cultural; Job Performance
Shapiro, DL 6 4 2011.17 Turnover; Conflict; Creativity/Innovation; Cross-Cultural; Diversity
Cheng, BS 6 3 2012.00 Cognition; Creativity/Innovation; Ethics; Job Performance; LMX
Owens, BP 6 2 2015.33 Job Performance; Personality; Cognition; Contingency Theory; Empowering L.
Dragoni, L 6 1 2010.83 Career; Human Capital; L. Development; Goal; Learning

4 Mumford, MD 54 14 2005.74 Leader Performance; Human Capital; Cognition; Charismatic L.; Inspirational L.
Ferris, GR 14 6 2008.86 Power; Human Capital; Job Performance; Leader Performance; LMX
Hunter, ST 12 4 2010.33 Charismatic L.; Inspirational L.; Leader Performance; Abusive L.; Conflict
Buckley, MR 10 4 2010.00 Human Capital; Charismatic L.; Cognition; Decision; LMX
Connelly, S 9 7 2010.00 Emotion; Leader Performance; Human Capital; Cognition; Inspirational L.
Friedrich, TL 7 8 2011.29 Network; Human Capital; Cross-Cultural; Empowering L.; Personality
Gooty, J 7 5 2012.86 Emotion; LMX; Human Capital; OCB; Relational L.
Griffith, JA 7 5 2014.29 Cognition; Emotion; Authentic L.; Decision; Leader Performance
Bedell-Avers, KE 6 5 2008.71 Inspirational L.; Charismatic L.; Leader Performance; Human Capital; Public L.
Eubanks, DL 6 5 2010.83 Cognition; Decision; Inspirational L.; Public L.; Behavioral L.
Douglas, C 6 3 2006.50 Power; Human Capital; Leader Performance; Satisfaction; Transformational L.
Parry, KW 6 1 2007.83 Decision; Firm Performance; Followership; Gender; Governance

5 Yammarino, FJ 41 21 2005.98 Transformational L.; LMX; Charismatic L.; Job Performance; Career
Sosik, JJ 17 10 2005.71 Transformational L.; Charismatic L.; Ethics; Training; Transactional L.
Dionne, SD 16 13 2008.50 Charismatic L.; Decision; Empowering L.; Job Performance; Leader Performance
Markham, SE 9 2 2007.78 Feedback; LMX; Biology; Career; Conflict
Spangler, WD 8 7 2004.63 Transformational L.; Personality; Charismatic L.; Leader Performance; Top Manager
Dansereau, F 8 5 2005.38 Authentic L.; Behavioral L.; Charismatic L.; Identity; Justice
Serban, A 7 8 2014.00 Charismatic L.; Empowering L.; Cross-Cultural; Decision; Efficacy
Chun, JU 7 7 2011.00 Charismatic L.; Transformational L.; Ethics; Top Manager; Job Performance
Zhu, WC 7 6 2009.57 Transformational L.; Identity; Decision; Efficacy; Ethics
Kahai, SS 6 6 2004.33 Technology; Creativity/Innovation; Efficacy; Human Capital; Network
Gentry, WA 6 2 2011.67 Emotion; Human Capital; Power; Career; Cross-Cultural
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Table 4 (continued)

Cluster Author RP Degree Avg. Pub. Year Topics

6 Lord, RG 27 14 2007.59 Cognition; Identity; Personality; Charismatic L.; Emotion
Day, DV 17 7 2005.47 L. Development; Empowering L.; Personality; Training; Transformational L.
Atwater, LE 12 9 2004.00 Feedback; Leader Performance; Charismatic L.; Cognition; Creativity/Innovation
Dechurch, LA 10 5 2011.00 Cognition; Network; Transformational L.; Decision; Empowering L.
Schyns, B 9 3 2010.44 LMX; Career; Cognition; Efficacy; Personality
Hall, RJ 8 3 2002.38 Cognition; Emotion; Personality; Biology; Cross-Cultural
Fleenor, JW 7 5 2010.57 Career; Feedback; Gender; L. Development; Leader Performance
Resick, CJ 7 2 2010.29 Cross-Cultural; Cognition; Decision; Human Capital; Job Performance
Salas, E 7 2 2008.00 Learning; Team L.; Human Capital; Transformational L.; Behavioral L.
Brown, DJ 6 2 2004.00 Abusive L.; Cognition; Conflict; Decision; Emotion

7 Martin, R 13 3 2011.15 Cognition; LMX; Satisfaction; Job Performance; Transformational L.
Epitropaki, O 12 6 2011.17 LMX; Cognition; Satisfaction; Transactional L.; Transformational L.
Uhl-Bien, M 10 4 2005.17 LMX; Contingency Theory; Creativity/Innovation; Org Change; Complexity L.
Barling, J 10 1 2007.00 Transformational L.; Age; Ethics; Gender; L. Development
Johnson, SK 9 3 2011.00 Charismatic L.; Emotion; Gender; Human Capital; L. Development
Reichard, RJ 7 6 2010.29 Age; L. Development; Personality; Transformational L.; Gender
Riggio, RE 7 6 2010.57 Age; Transformational L.; Identity; Personality; Charismatic L.
Sy, T 7 3 2010.86 Cognition; Emotion; Followership; Personality; Career
Murphy, SE 7 2 2006.86 Gender; Charismatic L.; Human Capital; Role; Age
West, MA 6 1 2010.50 Top Manager; Creativity/Innovation; Diversity; Org Culture; Well-Being

8 Schriesheim, CA 27 11 2003.81 LMX; Satisfaction; Job Performance; Transformational L.; Authentic L.
Gardner, WL 19 14 2007.47 Authentic L.; Charismatic L.; Followership; L. Development; Emotion
Scandura, TA 11 4 2004.82 LMX; Cross-Cultural; Diversity; Job Performance; Authentic L.
Lowe, KB 9 10 2007.22 Transformational L.; Charismatic L.; Cross-Cultural; Government; Personality
Jung, DI 9 7 2004.00 Transformational L.; Charismatic L.; Transactional L.; Creativity/Innovation; Cross-Cultural
Pillai, R 8 6 2003.88 Charismatic L.; Transformational L.; Government; Personality; Transactional L.
Cogliser, CC 8 5 2004.63 LMX; Satisfaction; Authentic L.; Entrepreneurship; Job Performance
Bligh, MC 8 2 2008.13 Charismatic L.; Followership; Top Manager; Cross-Cultural; Ethics
Meindl, JR 8 2 1996.13 Charismatic L.; Transactional L.; Cross-Cultural; Diversity; Efficacy
Martinko, MJ 7 1 2007.00 Abusive L.; Justice; Cognition; Conflict; Feedback

9 van Knippenberg, D 33 7 2009.61 Leader Performance; Team L.; Cognition; Identity; Justice
de Cremer, D 20 4 2008.35 Justice; Ethics; OCB; Cognition; Identity
Mayer, DM 15 9 2010.00 Justice; OCB; Ethical L.; Ethics; LMX
Haslam, SA 13 2 2012.00 Identity; Gender; Team L.; Charismatic L.; Authentic L.
van Dijke, M 10 4 2012.10 Ethics; OCB; Cognition; Justice; Ethical L.
Van, Dick, R 7 4 2012.57 Identity; Team L.; Transformational L.; Human Capital; Leader Performance
Stam, D 7 1 2012.71 Inspirational L.; Self-Regulation; Transformational L.; Job Performance; Transactional L.
van Quaquebeke, N 6 6 2012.83 Cognition; Followership; Career; Charismatic L.; Efficacy
Giessner, SR 6 2 2011.17 Leader Performance; Team L.; Cognition; Identity; Trust
Ryan, MK 6 1 2011.33 Gender; Human Capital; Identity; Authentic L.; Charismatic L.

10 Hunt, JG 15 4 2000.67 Charismatic L.; Complexity L.; Network; Top Manager; Transformational L.
Conger, JA 9 3 2000.78 Charismatic L.; Empowering L.; Identity; Transformational L.; Cognition
Locke, EA 9 2 2002.33 Efficacy; Empowering L.; Job Performance; Charismatic L.; Entrepreneurship
Vecchio, RP 8 1 2003.00 Gender; Job Performance; Leader Performance; LMX; Decision
Pearce, CL 7 5 2009.71 Empowering L.; Leader Performance; Power; Top Manager; Entrepreneurship
Manz, CC 7 2 2004.00 Self-L.; Efficacy; Empowering L.; Ethics; Power
Castro, SL 6 5 2002.33 LMX; Job Performance; Contingency Theory; Cross-Cultural; Goal
Peterson, MF 6 2 1999.67 Cross-Cultural; Gender; Government; Learning; Motivation
Boal, KB 6 1 2002.33 Charismatic L.; Complexity L.; Strategic L.; Top Manager; Learning
Stewart, GL 6 1 2007.67 Empowering L.; Self-L.; Human Capital; Identity; Job Characteristics

11 Podsakoff, PM 14 3 1995.64 OCB; Justice; Transactional L.; Transformational L.; Career
Zhang, Z 13 7 2011.15 Biology; Role; Transformational L.; Gender; Job Performance
Bommer, WH 12 8 2004.33 Transformational L.; OCB; Org Change; Emotion; Justice
Arvey, RD 12 3 2010.42 Biology; Role; Gender; Human Capital; Age
Mackenzie, SB 12 2 1996.25 OCB; Transactional L.; Transformational L.; Career; Justice
Bruch, H 8 3 2011.88 Transformational L.; Charismatic L.; Org Culture; Emotion; Firm Performance
Rubin, RS 7 4 2007.71 Transformational L.; Org Change; Emotion; Human Capital; OCB
Cole, MS 6 5 2011.17 Emotion; Job Performance; Org Culture; Transformational L.; Authentic L.
Walter, F 6 4 2010.50 Emotion; Transformational L.; Charismatic L.; Org Culture; Personality

12 Avolio, BJ 47 30 2005.26 Transformational L.; Ethics; L. Development; Transactional L.; Identity
Shamir, B 19 9 2004.16 Charismatic L.; Transformational L.; Identity; Ethics; L. Development
Kark, R 11 5 2012.18 Identity; Transformational L.; Human Capital; Self-Regulation; Emotion
Howell, JM 11 4 2000.27 Charismatic L.; Transformational L.; Job Performance; Transactional L.; Creativity/Innovation
Berson, Y 9 6 2009.22 Transformational L.; Charismatic L.; Human Capital; Learning; Motivation
Bass, BM 9 5 1995.33 Transformational L.; Ethics; Transactional L.; Diversity; Gender
Popper, M 8 4 2007.25 Charismatic L.; Personality; Transformational L.; Ethics; Identity
Eden, D 7 2 1998.71 Inspirational L.; Gender; Efficacy; Human Capital; Job Performance

13 Waldman, DA 27 11 2008.48 Charismatic L.; Top Manager; Decision; Firm Performance; Biology
Hannah, ST 20 11 2011.85 Ethics; Transformational L.; Human Capital; Biology; Cognition
Schaubroeck, JM 18 7 2010.67 Transformational L.; Ethical L.; Human Capital; Job Performance; Abusive L.
Walumbwa, FO 16 10 2008.63 Transformational L.; Identity; Org Culture; Personality; Authentic L.
Peng, AC 9 6 2013.44 Transformational L.; Cognition; Ethical L.; Job Performance; Trust
Carmeli, A 7 4 2009.57 Creativity/Innovation; Firm Performance; Top Manager; Efficacy; Empowering L.
Peterson, SJ 6 6 2010.17 Transformational L.; Firm Performance; L. Development; Personality; Technology
Balthazard, PA 6 3 2012.00 Biology; Decision; Emotion; Network; Personality
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publications in charismatic leadership after 2004. They could no longer
defend the criticism or update the theory to sustain future generations'
interest in this topic. Another example is romance of leadership, a
theory proposed by Meindl in 1985 that emphasizes observers' tendency
to romantize the role of leaders. Very few articles were published on
this topic after his death, although this theory was credited as one of the
origins for the follower-centric approach (Uhl-Bien, Riggio, Lowe, &
Carsten, 2014) and not completely forgotten. Scholars' entries to and
exits from a field, as well as the decline and growth of research themes,
are part of the scientific evolution. It would be meaningful to conduct
such reviews every one or two decades to see how the research themes
and contributing authors shift over time. It is necessary to track who
takes over the reins from deceased scholars, and how old theories are
advanced, absorbed, dropped, or revived.

Shifts of influential authors across time

Next, we present in Table 6 the Top 20 most influential authors by
WNC in the full span and in each of the four 7-year intervals. Research
impact is related to research productivity, but ultimately it is research
impact that will advance the field. Some authors published a handful of
articles in selected academic journals during our study span, such as
Bass and Uhl-Bien, but such articles turned out to be very influential in
the leadership literature. By comparing Tables 5 and 6, we find some
authors are strong in both research output and impact, such as Avolio,

Judge, Liden, Day, Shamir, Yukl, Mumford, van Knippenberg, and Lord.
We encourage interested readers to consult Antonakis et al. (2014) on
what factors make leadership articles highly cited.

Authors' network centrality

Table 7 shows the Top 20 authors by their network centrality. The
centrality indicates an author's status and social capital in the com-
munity (Acedo, Barroso, Casanueva, & Galán, 2006). We wrote an R
script to calculate two statistics of centrality. Betweenness is calculated
for each author by looking at the number of shortest paths between
every pair of authors in the network and counting how many of those
paths go through that author. An author is in a “better” position if he or
she falls on the geodesic paths between many pairs of authors in the
network. Degree centrality refers to the number of unique, direct links
each node has. A greater degree centrality means a “better” position for
the author – because different paths are available to reach other authors
within the network. We provide both measures for a balanced assess-
ment of authors' centrality in the network.

Avolio has the highest betweenness centrality, which means he
connects the greatest number of otherwise unrelated authors. Mumford
has the highest degree centrality, which means that he collaborates
with the greatest number of co-authors. Two other authors, namely
Zaccaro and Yammarino, also ranked high in both measures of cen-
trality.

Table 4 (continued)

Cluster Author RP Degree Avg. Pub. Year Topics

14 Zaccaro, SJ 23 10 2001.87 Human Capital; Personality; Career; Leader Performance; Training
Marks, MA 8 5 2002.63 Human Capital; L. Development; Leader Performance; Training; Career
Fleishman, EA 7 2 1994.86 Human Capital; Behavioral L.; Career; Leader Performance; Training
Foti, RJ 7 1 2001.57 Personality; Cognition; L. Emergence; Diversity; Laissez-Faire L.
Connelly, MS 6 3 1997.67 Human Capital; Leader Performance; Personality; Career; Charismatic L.

15 Liden, RC 30 9 2007.37 LMX; Job Performance; Relational L.; OCB; Identity
Wayne, SJ 16 6 2006.19 LMX; Relational L.; Job Performance; Turnover; Career
Erdogan, B 11 4 2009.09 LMX; Job Performance; Justice; Satisfaction; Turnover
Kraimer, ML 7 4 2006.29 LMX; Career; Training; Job Performance; Motivation
Sparrowe, RT 6 4 2003.17 LMX; Network; Authentic L.; Ethical L.; Human Capital

16 Treviño, LK 11 11 2008.27 Ethical L.; Ethics; Abusive L.; Charismatic L.; Cognition
Brown, ME 7 2 2007.86 Ethical L.; Ethics; Charismatic L.; Learning; Decision
Harrison, DA 6 3 2009.67 Network; OCB; Charismatic L.; Job Performance; Abusive L.
Burris, ER 6 2 2010.33 Abusive L.; Human Capital; Decision; Efficacy; Ethical L.

Note. L.= leadership; RP= raw publications; Degree=degree centrality. This table only shows 160 connected authors from Fig. 2.

Table 5
Top 20 Productive Authors by Weighted Publication (WP) across Time.

Rank T1 (1990–1996) T2 (1997–2003) T3 (2004–2010) T4 (2011–2017) Full span

1 Podsakoff, PM Avolio, BJ De Cremer, D Mumford, MD Mumford, MD
2 Yammarino, FJ Hunt, JG van Knippenberg, D van Knippenberg, D Avolio, BJ
3 Bass, BM Schriesheim, CA Avolio, BJ Hannah, ST Yammarino, FJ
4 Schriesheim, CA Mumford, MD Mumford, MD Schaubroeck, JM Schriesheim, CA
5 House, RJ Shamir, B Walumbwa, FO Yammarino, FJ van Knippenberg, D
6 Mumford, MD Deluga, RJ Judge, TA Lord, RG Lord, RG
7 Fiedler, FE Vecchio, RP Schriesheim, CA Waldman, DA Waldman, DA
8 Mackenzie, SB Sosik, JJ Morgeson, FP Epitropaki, O Shamir, B
9 Shamir, B Zaccaro, SJ Bono, JE Hu, J Liden, RC
10 Meindl, JR Yammarino, FJ Liden, RC Zhang, Z De Cremer, D
11 Jermier, JM Conger, JA Erdogan, B Avolio, BJ Day, DV
12 Russell, CJ Bliese, PD Waldman, DA Kark, R Hannah, ST
13 Terry, LD Yukl, G Ilies, R Westphal, JD Hunt, JG
14 Zaccaro, SJ Lord, RG Bligh, MC Liden, RC Yukl, G
15 Yukl, G Phillips, JM Yammarino, FJ Aguinis, H Westphal, JD
16 Fleishman, EA Pillai, R Yukl, G Owens, BP Podsakoff, PM
17 Eden, D Jung, DI Uhl-Bien, M Martin, R Sosik, JJ
18 Avolio, BJ Day, DV Den Hartog, DN Day, DV Zaccaro, SJ
19 Conger, JA Bass, BM Westphal, JD Markham, SE Judge, TA
20 Daily, CM Gronn, P De Hoogh, AHB Tse, HHM Schaubroeck, JM

Note. Analyses are based on all authors who published at least one article in selected journals in the above time frame (n=3190).
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To test if there are significant relationships between network cen-
trality, research productivity, and impact, we use the full database
(n=3190) to run correlation analyses among RP, WP, WNC, and the
two network centrality measures. As shown in Table 8, authors' degree
centrality is significantly related to RP (r=0.87), WP (r=0.71) and
WNC (r=0.58) at the 0.001 level, and betweenness centrality is also
significantly related to RP (r=0.77), WP (r=0.67) and WNC
(r=0.60) at the 0.001 level. We note that the correlations do not
equate to causal effects. We performed a post-hoc, time-lagged analysis
to explore whether centrality caused performance, or performance
caused centrality. Because zero publications in a given year could mean
a scholar had not entered or had already left the field (e.g., death), we
focused on a small subgroup of scholars (n=33) who published at least
one leadership article in T1 and at least one article in T4. This way, we
can infer that they were academically active and comparable during T2
and T3, which are the focal study intervals for this post-hoc analysis.
We find scholars' betweenness centrality and degree centrality at T2 can
predict their WPs at T3 (r=0.57, p < 0.001 and r=0.52, p < 0.001,
respectively) and predict their WNCs at T3 (r=0.61, p < 0.001 and
r=0.42, p < 0.05, respectively). Furthermore, scholars' WP at T2 can
predict their betweenness centrality and degree centrality at T3
(r=0.58, p < 0.001 and r=0.67, p < 0.001, respectively), and their
WNC at T2 can predict these two centralities at T3 as well (r=0.49,
p < 0.001 and r=0.57, p < 0.001, respectively). Thus, centrality and
performance form a virtuous cycle. Network centralities help scholars
publish and get cited in the following years, while publications and
citations help scholars gain a more centralized position in the network

in the following years. Since scholars generally have greater control in
networking than in having their articles accepted or cited, it is worth-
while for scholars to allocate time to network and find new collabora-
tors, while continuing to polish their own research skills.

Discussion

Summary of finding

Our review uses bibliometric data from 2115 articles published in
10 academic journals between 1990 and 2017, to examine the current
landscape of leadership research. Our empirically-grounded taxonomy
of leadership research makes it unique from previous reviews. We im-
proved the science mapping technique with a carefully designed and
clearly listed scheme to make the coding task consistent, thorough and
replicable, and the parsimonious 5-cluster structure makes the visual
presentations neat and easy to understand. By showing the 56 critical
constructs within leadership research and their trends, our review il-
lustrates where leadership research has been historically, where it is
now, and where it is heading.

Through authors' collaboration network analysis, we show that
collaboration among scholars is important, and authors' centrality in
the network contributes to their productivity and impact. We identify
160 core and connected authors who have led us into a more mature
field of research, and we identify rising stars who are likely to carry our
research to the next stage. We find that the research community is open
and supportive to newcomers with few barriers. As a result, our review

Table 6
Top 20 Influential Leadership Scholars by Weighed Normalized Citation (WNC) across Time.

Rank T1 (1990–1996) T2 (1997–2003) T3 (2004–2010) T4 (2011–2017) Full span

1 Podsakoff, PM Bass, BM Judge, TA van Dierendonck, D Bass, BM
2 Eisenhardt, KM Edmondson, AC Avolio, BJ Aguinis, H Avolio, BJ
3 Graen, GB Colquitt, JA Walumbwa, FO Liden, RC Judge, TA
4 House, RJ Avolio, BJ Piccolo, RF Gardner, WL Liden, RC
5 Brown, SL Day, DV Brown, ME Grant, AM Colquitt, JA
6 Scott, SG Judge, TA Uhl-Bien, M Schaubroeck, JM Uhl-Bien, M
7 Organ, DW Wayne, SJ Bono, JE Lord, RG Edmondson, AC
8 Mackenzie, SB Yukl, G Treviño, LK Kurtessis, JN Gardner, WL
9 Uhl-Bien, M Liden, RC Gardner, WL van Knippenberg, D Day, DV
10 Howell, JM Dirks, KT Ilies, R Day, DV Bono, JE
11 Moorman, RH Bono, JE Morgeson, FP Waldman, DA Walumbwa, FO
12 Bruce, RA Fry, LW Liden, RC Mayer, DM Piccolo, RF
13 Lowe, KB Jung, DI Gibson, CB Dinh, JE Wayne, SJ
14 Avolio, BJ Gronn, P Colquitt, JA Owens, BP Shamir, B
15 Bass, BM Conger, JA Locke, EA Epitropaki, O Yukl, G
16 Ryan, K Hogg, MA Maitlis, S Eisenberger, R Brown, ME
17 Niehoff, BP Shamir, B van Knippenberg, D Derue, DS House, RJ
18 Haveman, HA House, RJ Zhang, XM Hannah, ST Mumford, MD
19 Bateman, TS Mumford, MD Derue, DS Zhang, Z van Knippenberg, D
20 Kroeck, KG Wong, CS Bartol, KM Seibert, SE Lord, RG

Note. Analyses are based on all authors who published at least one article in selected journals between 1990 and 2017 (n= 3190).

Table 7
Top 20 Authors by network centrality for 1990–2017.

Rank Betweenness Degree Rank Betweenness Degree

1 Avolio, BJ Mumford, MD 11 Judge, TA Mayer, DM
2 Zaccaro, SJ Avolio, BJ 12 Epitropaki, O Dionne, SD
3 Mayer, DM Yammarino, FJ 13 Liden, RC Hannah, ST
4 Yammarino, FJ Zaccaro, SJ 14 Wang, H Zhang, Z
5 Zhang, Z Waldman, DA 15 van Knippenberg, D Bono, JE
6 Waldman, DA Lord, RG 16 Treviño, LK Walumbwa, FO
7 Chen, G Liden, RC 17 van Quaquebeke, N Barling, J
8 Gardner, WL van Knippenberg, D 18 Ferris, GR Wayne, SJ
9 Lord, RG Ferris, GR 19 Wang, M Day, DV
10 Day, DV Gardner, WL 20 Mathieu, JE Judge, TA

Note. Analyses are based on all authors who published at least one article in selected journals in the above time frame (n= 3190). Betweenness= betweenness
centrality; Degree=degree centrality.
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yields useful insights for outsiders interested in learning the “true”,
state-of-the-art leadership research, and helps leadership scholars see
the bigger picture, leverage insights from colleagues, and find ways to
bridge different sub-fields.

Theoretical implication and future research

Leadership is such a broad field that each of the 56 topics deserves
its own review and synthesis. Although our primary goal is to provide
an overview of the entire field, in multiple places of this review we also
provide focused discussions on the topics of charismatic leadership and
authentic leadership. For example, for charismatic leadership, we
briefly reviewed its theoretical weaknesses and the debate over whether
charismatic leadership is redundant, we identified a well-known meta-
analysis that showed its overlap with transformational leadership in
explaining criterion variables, and we discussed the deaths of several
experts as a possible reason for the decline of this topic. We would like
to relate the research on charismatic leadership to the research on au-
thentic leadership, because we may get a déjà vu. Authentic leadership
became the next hot topic around the same time when charismatic
leadership declined, spurred by a special issue on authentic leadership
development in LQ in 2005. Soon, concerns were raised about the
clarity of the authentic leadership construct's definitions (Cooper,
Scandura, & Schriesheim, 2005; Iszatt-White & Kempster, in press;
Sidani & Rowe, 2018) and the psychometric properties of its measures
(Avolio, Wernsing, & Gardner, 2018; Credé & Harms, 2015; Neider &
Schriesheim, 2011); it has also been criticized by meta-analyses for too
much overlap with transformational leadership in explaining criterion
variables (Banks, McCauley, Gardner, & Guler, 2016; Hoch et al., 2018).
However, because most authentic leadership experts are not close to
retirement, in the interest of science, we hope they will respond to such
challenges, and develop more rigorous definitions, causal models, and
measures. Otherwise, authentic leadership may repeat the story of
charismatic leadership and be replaced by newer concepts. Authentic
leadership scholars may need to reconsider their ambition to in-
corporate many forms of positive leadership though, and focus on es-
tablishing the grounds in the niche instead. On our map, authentic
leadership is embedded in its own sub-networks and surrounded by
relevant constructs that feature its uniqueness. Going back to charis-
matic leadership, despite the hiatus, we believe it is still worthwhile for
researchers to study it, probably with more attention to its unique roots
and underlying processes. After all, charismatic leaders “wield en-
ormous power and can use this power to accomplish great good or evil”
(Antonakis et al., 2016, p. 294). Charismatic leadership was the theme
for LQ special issues in 1993 and 1999 respectively, and then again in
2017 in memory of an expert on the topic, Boas Shamir. In the most
recent special issue, scholars presented new ideas that can potentially
make charismatic leadership an intriguing new frontier.

Contrary to some people's impression that leadership research is
inundated by the transformational leadership theory, our map shows
the full landscape: there are relatively independent, fundamental, and
perpetual themes in leadership research, such as how leaders emerge
and grow (Topic Cluster 1), how they form and manage their re-
lationships with subordinates (Topic Cluster 2), how they help

employees learn and become creative (Topic Cluster 3), how they use
their power to make decisions and change organizations (Topic Cluster
4), and how they perceive, control, and express themselves (Topic
Cluster 5). Those questions reflect the real needs of organizations. Over
the last few decades, leadership research has become a jungle with
“fads or fashions” that appear to be new but “do little to boost orga-
nizations” (Abrahamson, 1991, p. 588). To disentangle the theory
jungle, it is important for researchers to be willing to distill and focus on
the fundamentals (Koontz, 1961). Therefore, while we continue to
search for a new theoretical paradigm that can significantly advance
our leadership research, we encourage researchers to shift some at-
tention to these more fundamental and perpetual themes that are also
theoretically and practically important. Researchers and practitioners
can apply and adapt existing theories, concepts, and methods to answer
the fundamental questions. For example, instead of proposing a new
theory, scholars might find it sufficient “to identify moderators that
explain the contextual boundaries of existing theories” (Meuser et al.,
2016, p. 1395). After all, a theory and related practices may become
useful “only through gradual, careful, and sustained implementation
process” (Abrahamson, 1991, p. 589).

A feature of our review is that we included non‑leadership topics
that leadership scholars frequently study (e.g., human capital), and
doing so is instrumental to enrich our understanding of the full land-
scape. First, it would be difficult and pointless to draw a clear boundary
or restrict the taxonomy to bare-bone leadership constructs. Leadership
research is multidisciplinary in nature (Kellerman, 1984) and core
leadership theories often “borrow” constructs and theories from so-
ciology, psychology, anthropology, and other fields of management.
Second, non‑leadership topics can serve as reference points to reveal
the true nature of a particular leadership construct and help bridge
multiple leadership concepts. For example, our map shows followership
and authentic leadership are placed close to each other, and it is the
adjacent non‑leadership terms such as cognition and identity that help
explain why they are grouped together. Third, non‑leadership topics
can inspire future research. Leadership research is growing in scope, so
researchers must expand existing taxonomies to accommodate more
topics. Reviews have started to create cross-over labels such as “lea-
dership and emotions” or “leading for creativity” (e.g., Gardner et al.,
2010). Our bibliometric analysis shows that many non‑leadership topics
deserve to be included in the taxonomies. Furthermore, these topic
terms are better presented independently without the string “leadership
and” or “leading for” attached, so that it is less cumbersome and is not
suggestive of a causal relationship. Independently presented topic terms
also make it more flexible for researchers to use our map as a
“roadmap” and connect the dots across clusters to create new knowl-
edge. For instance, it would be innovative for scholars to connect
technology (a non‑leadership topic in Cluster 3) and abusive leadership
(a leadership topic in Cluster 2; e.g., how leaders use wearable tech-
nology data to track and abuse subordinates), or connecting authentic
leadership (a leadership topic in Cluster 5) and entrepreneurship (a
non‑leadership topic in Cluster 4; e.g., whether executives who intend
to become authentic leaders will exit their existing firms to start their
own companies). Researchers can use this map as a springboard and
draw conclusions from their own theoretical perspectives.

Table 8
Means, standard deviations, and correlations among the variable.

Variables M SD 1 2 3 4

1. Raw Publications (RP) 1.90 2.70
2. Weighted Publications (WP) 0.66 1.00 0.94***
3. Weighted Normalized Citations (WNC) 15.63 39.57 0.71*** 0.75***
4. Degree Centrality 3.89 4.40 0.87*** 0.71*** 0.58***
5. Betweenness Centrality 3437.79 14,094.67 0.77*** 0.67*** 0.60*** 0.81***

Note. *** indicates p < 0.001. M=mean; SD= standard deviation;
Analyses are based on all authors who published at least one article in selected journals for 1990–2017 (n= 3190).
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Methodological implication and future research

Our computerized approach of literature review deserves further
discussion. Our review is unique in that we taught the computer some
domain-specific knowledge, so that the computer can code the theories
used in over 2000 studies. We caution that this rudimentary form of
“artificial intelligence” still relied on human intelligence and decisions
in several places, such as when designing the coding scheme, selecting
journals, and setting the occurrence standards to limit the number of
terms on the maps. We also acknowledge that at this point computers
are still not as intelligent as human experts. We made every effort in the
literature search, data preparation, parameter setting, and validation of
our results to assure the inclusion and analyses are accurate, consistent,
and effective. However, due to authors' different writing styles and the
complexity of natural language processing, computers cannot replace
human experts when tasks are complicated. For example, so far our
program cannot tell if a theory was used as a primary or secondary
framework in a study (as Meuser et al. (2016) did), or if it was men-
tioned in an enthusiastic tone or a critical tone.

Nevertheless, the artificial intelligence approach does not have a
systematic bias, and it provides much-needed discipline, consistency,
and transparency regarding how the inferences are drawn, paving the
way for informed discussions. Because the review results are replicable,
this technique enhances the scientific value of literature reviews.
Because the visualized results are more digestible, scientific discoveries
from the reviews can have greater and quicker impacts. In this sense,
this approach indeed represents the future of literature review. The
number of academic publications is growing fast, and soon we may
need to identify, organize, and interpret 5000, 10,000, or more articles,
making the use of computerized coding and analysis the only viable
option. With this technique, the task of literature review becomes more
manageable and less stressful, and researchers can focus on the creative
part of the literature synthesis. Our study represents an important in-
itial step to bring artificial intelligence to literature reviews instead of a

definitive solution. Future studies can build on our work and make the
thematic scheme more intelligent and up-to-date. Researchers need to
modify our scheme to fit other contexts, because academic terms'
meaning, specificity, and thematic affiliation may change. With future
technological advancements, we believe one day computers will be able
to process natural language much better and achieve much more.

We encourage future reviews to use more comprehensive measures
of professional network and research impact. The authors' map is based
on the co-authorship data from published articles in selected journals,
which consists of a small part of the actual, rich professional network
among scholars. We cannot cover other types of professional relation-
ships, such as mentor-protégé relationships, editor-reviewer-author re-
lationships, and coworker relationships, all of which can intertwine to
influence authors' choice of topics and collaborators. Future research
may consider using journals' editorial board memberships, doctoral
dissertation committee memberships, scholars' curriculum vitae, and
LinkedIn pages, to construct a richer professional network among
scholars. Our dependent variables, publications and citations, also
cannot represent the full scope of academic outputs. Our use of Google
Scholar citations can partially address this weakness by including books
chapters, conference proceedings, and some non-published work, but
future research should investigate a broader range of impact outlets,
such as textbooks, training materials, blogs, speeches, consulting re-
ports, government policies, or organizational changes.

Conclusion

In conclusion, leadership prides itself as a scientific field that pro-
poses and tests theoretical frameworks for practically important issues.
By taking a comprehensive stock of our current knowledge of leader-
ship research, we seek to spark more in-depth research in the face of
ever-increasing challenges in organizations. As a vibrant research field
in the past few decades, leadership presents a unique opportunity for
scholars to develop expertise and change the world.

Appendix A. Thematic scheme

Theme Variant Exclusion

Abusive L. Abusive leader*
Abusive L. Abusive supervis*
Abusive L. Destructive leader*
Abusive L. Toxic leader*
Age Age digital age; firm age; industrial age
Age Older older firm;
Age Retire*
Age Younger younger firm;
Authentic L. Authentic leader*
Authentic L. Authenticit*
Behavioral L. Behavior taxonom*
Behavioral L. Behaviour taxonom*
Behavioral L. Behavioral theor*
Behavioral L. Behavioural theor*
Behavioral L. Critical incident*
Behavioral L. High-high leader*
Behavioral L. Individualized consideration
Behavioral L. Initiating structure
Behavioral L. Michigan leadership stud*
Behavioral L. Ohio State University leadership stud*
Biology Biolog*
Biology Brain
Biology Gene
Biology Genetic
Biology Hormone*
Biology Neuroscience
Biology Twins
Career Career*
Career Occupation*
Career Profession* professional;
Career Vocation*
Charismatic L. Charisma*
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Cognition & Decision Aesthetic leader*
Cognition & decision Attribution theor*
Cognition & decision Cognition*
Cognition & decision Decision mak*
Cognition & decision Implicit leader*
Cognition & decision Information process*
Cognition & decision Memory
Cognition & decision Romance of leadership
Compensation Compensation
Compensation salar*
Complexity L. Complexity theor*
Complexity L. Contextual theor*
Complexity L. Integrative leader*
Complexity L. System perspective*
Conflict Conflict
Conflict Negotiation
Contingency Theory Adaptive leader*
Contingency Theory Cognitive resource theor*
Contingency Theory Contingency theor*
Contingency Theory Flexible leadership theor*
Contingency Theory Leadership substitute theor*
Contingency Theory Least-preferred coworker
Contingency Theory Life cycle theor*
Contingency Theory Multiple linkage model
Contingency Theory Normative decision
Contingency Theory Path-goal theor*
Contingency Theory Situational theor*
Creativity/Innovation Creativit*
Creativity/Innovation Innovati*
Cross-Cultural Collectivis*
Cross-Cultural Cross cultur*
Cross-Cultural GLOBE project
Cross-Cultural Hofstede
Cross-Cultural Indigenous
Cross-Cultural Individulis*
Cross-Cultural Long-Term Orientation
Cross-Cultural National cultur*
Cross-cultural Power distance
Cross-cultural Uncertainty avoidance
Diversity Affirmative action*
Diversity Disabl*
Diversity Discrimination
Diversity Diversity
Efficacy Efficacy
Emotion Affective events
Emotion Anger
Emotion Emotion*
Emotion Mood
Emotion Happiness
Emotion Passion
Empowering Collective leader*
Empowering Delegation
Empowering Distributed leader*
Empowering Empowering leader*
Empowering Participative leader*
Empowering Shared leader*
Entrepreneurship Entrepreneur*
Entrepreneurship Small business*
Entrepreneurship New venture*
Entrepreneurship Startup*
Ethical L. Ethical leader*
Ethics Altruis*
Ethics Ethics
Ethics Fraud*
Ethics Honest*
Ethics Immoral*
Ethics Integrity
Ethics Moral* morally; morale;
Ethics Scandal*
Ethics Social responsibl*
Ethics Sexual harass*
Feedback Feedback
Firm Performance Financial performance*
Firm Performance Firm performance*
Firm Performance Organizational performance*
Firm Performance Organizational effectiveness
Followership Follower-centric
Followership Followership*
Gender Female
Gender Gay
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Gender Gender
Gender Homosexual
Gender Sex*
Gender lgbt
Gender Women
Goal Goal achievement
Goal Goal attainment
Goal Goal orientation
Goal Goal setting
Goal Goal structure
Goal Goal theor*
Governance Agency theor*
Governance Governance
Government Government*
Government irs
Government Election
Government Legal
Government Sec
Human Capital Abilit*
Human capital Competen*
Human capital Potency
Human capital Human capital
Human capital Work experience
Human capital Skill*
Identity Identity identity theft; identity fraud;
Identification Identification
Inspirational L. Ideological leader*
Inspirational L. Inspirational leader*
Inspirational L. Pragmatic leader*
Inspirational L. Pygmalion
Inspirational L. Visionary leader*
Spiritual L. Spiritual leader*
Spiritual L. Religious leader*
Spiritual L. self sacrificing leader*
Job characteristics Job autonomy
Job characteristics Job characteristics
Job characteristics Job design
Job characteristics Job meaningfulness
Job characteristics Job significance
Job characteristics Job dimension*
Job characteristics Job demand
Job characteristics Task autonomy
Job characteristics Task identity
Job characteristics Task interdependence
Job characteristics Task meaningfulness
Job characteristics Task significance
Job performance Employee performance
Job performance In role performance
Job performance Job performance
Job performance Subordinate performance
Job performance Task performance
Job performance Follower performance
Job performance Team performance
Justice Equality
Justice Unfair*
Justice Fairness
Justice Justice
Laissez-Faire L. Nonleadership
Laissez-Faire L. Laissez-faire
Leader Performance Leader* effectiveness
Leader Performance Leader* performance
Leader performance Supervisor* performance
Leader performance Manage* performance
Learning Learning
LMX Leader member exchange
LMX lmx
LMX vertical dyadic linkage
L. Development leader* development
L. Development leader* training
L. Development leadership-as-practice
L. Emergence Emergent leader*
L. Emergence Head-hunting
L. Emergence Leader* emergence
L. Emergence Leader* selection
L. Emergence Succession
Motivation Motivation
Network Network* nomological network;
Network Social capital
OCB Citizenship behavio*
OCB ocb*
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Org culture Climate global climate; climate change;
Org culture Organizational culture*
Org culture organisational culture*
Org change Acquisition*
Org change Bureaucra*
Org change Joint venture*
Org change Merger*
Org change Organizational change*
Org change organisational change*
Org change Restructuring
Org change Strategic change*
Org change Layoff
Org change Downsiz*
Org change Change management
Org change Organizational structure
Org change organisational structure
Org change Crisis leader*
Personality Agreeabl*
Personality Big Five
Personality Conscientiousness
Personality Emotional stabilit*
Personality Extraver*
Personality Extrover*
Personality FFM
Personality Introver*
Personality Leader motive profile
Personality Narcissis*
Personality Negative affectivity
Personality Neurot*
Personality Openness to experience
Personality Personalit*
Personality Positive affectivity
Personality Risk aversion
Personality Risk propensity
Personality Trait*
Personality Myers-Briggs
Power Impression management
Power Influence tactics
Power Political theor*
Power Political skill*
Power Politics
Power Power
Public L. Military leader*
Public L. Political leader*
Public L. Politician*
Public L. Public leader*
Public L. Union leader*
Public L. Volunteer leader*
Public L. Non-profit
Race African American*
Race Black American*
Race White American*
Race Native American*
Race Asian American*
Race Caucasian
Race Hispanic
Race Race
Race Racial
Relational L. Relational theor*
Relational L. Social exchange*
Role Leader* role
Role Follower* role
Role Role ambiguity
Role Role breadth
Role Role clarity
Role Role conflict
Role Role congruity
Role Role expectation
Role Role theor*
Satisfaction Satisfaction
Self-L. Self leader*
Self-Regulation Regulatory focus
Self-Regulation Self regulation
Servant L. Servant leader*
Strategic L. Strategic thinking
Strategic L. Strategic choice
Strategic L. Strategic leader*
Sustainability L. Eco leader*
Sustainability L. Environmental leader*
Sustainability L. Sustainability leader*
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Strategic L. Strategic decision
Team L. Group leader*
Team L. Prototypicality
Team L. Team leader*
Technology Patent*
Technology e leadership
Technology Research and development leadership research and development; decades of research and development;
Technology r & d
Technology Technology*
Top manager CEO*
Top manager Executives
Top manager tmt
Top manager Top management
Top manager Upper echelon
Training Coaching
Training Mentor*
Training Training
Transactional L. Transactional
Transformational L. Transformational
Trust Trust
Turnover Quit
Turnover Resign*
Turnover Turnover
Well-Being Burn out
Well-Being Burnout
Well-Being Depress* economic depression;
Well-Being Emotional exhaustion
Well-Being Stress*
Well-being Well-being
Well-being Quality of life

Note. The asterisk (*) is a wildcard used to represent any number of characters. For example, a search of “emotion*” will find “emotion”, “emotions”, “emotional”,
“emotionally”, and “emotionality”, etc.

Appendix A. Supplementary data

Supplementary data to this article can be found online at https://doi.org/10.1016/j.leaqua.2019.06.001.
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