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Abstract

As the production model transforms from industrial manufacturing to a knowl-
edge-based economy, management innovation becomes a strong driving force for
economic growth and social development. This study examines academic findings
on management innovation using the latest bibliometric methods and visualization
tools based on papers published in top management journals in the Web of Science
database from 2008 to 2022. (1) There are three main research hotspots. Through
citation orientation, the research hotspots are business model innovation and envi-
ronmental innovation; through outcome orientation, the research hotspot is knowl-
edge innovation; and through intermediary orientation, the research hotspot is open
innovation. (2) Regarding the distribution of major research institutions, seven insti-
tutions in the United States focus on innovation research and have a high impact.
Six institutions in the United Kingdom focus on innovation research. Meanwhile,
nine and three related institutions in Europe and Asia focus on innovation research,
respectively. (3) Distribution of innovation articles in journals, Research Policy,
Technovation, Journal of Product Innovation Management, and Industrial Market-
ing Management, contains the largest number of innovation research articles. Fur-
thermore, this study examines new hot topics with time change and digital innova-
tion. This paper provides the latest overview of innovation research in management
and discusses the evolution and development of this field.
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1 Introduction and literature review

In the Management Domain, research on innovation, which focuses on the intro-
duction, invention, and implementation of new devices, materials, management
practices, processes, structures, and techniques for application to commercial or
practical objectives, continues to grow. As many countries move away from an
industrial model of production towards a knowledge economy, innovation plays
a vital role in economic growth (Xie et al. 2020) and social development (Abhari
and Mcguckin 2022). Understanding the status quo and evolution of innovation
research supports managers in making better decisions regarding innovation
policies.

The term “innovation” was first mentioned in Joseph Schumpeter’s book The
Theory of Economic Development in 1912, when Schumpeter, an Austrian-
American economist, referred to the third element of economic development as
technological innovation or “innovation”, and defined innovation as a change in
the existing production system introduced by the entrepreneur to make profits and
reduce costs; according to Schumpeter, innovation includes five main cases: new
products, new methods of production, new markets, new resources of raw materi-
als, and new organisations. (Schumpeter 1912, 1934).

However, the innovation topic did not receive much attention in the early
twentieth century when the present social sciences were emerging. It is not until
around the time of the Second World War, when policy makers became inter-
ested in R&D, that more attention was paid to innovation studies, since innova-
tion functioned as a vital driving force for progress in the army (Fagerberg et al.
2012). Research on innovation began to flourish in the mid-1960s, when research-
ers in economics, management, and sociology become interested in the innova-
tion and diffusion of technology (Fagerberg et al. 2011).

Academic interest in innovation research has grown rapidly since the 1990s
(Fagerberg and Versoagen 2009). Cohen Wesley and Daniel Levinthal provided
a new perspective on innovation through proposing the Absorptive Capac-
ity Theory, which stressed the ability of a firm to assimilate new information
(Cohen and Levinthal 1989, 1990). Paul Romer integrated technological innova-
tions into long-run macroeconomic analysis and developed endogenous growth
theory, which has generated major research areas into regulations and policies
that encourage new ideas and long-term growth (Romer 1990). Teece and Pis-
ano proposed "dynamic capability theory" and value the firm’s ability to respond
to a rapidly changing environment (Teece and Pisano 1994; Teece et al. 1997).
According to Nonaka and Takeuchi (1995), the essence of innovation is to re-
create the world, and innovation indicates a movement between two types of
knowledge, “explicit” knowledge, which is formal, systematic, and shareable, and
“tacit” knowledge, which is highly personal, difficult to formalise and, hard to
share. Utterback (1994) states that existing organisations must consistently aban-
don past successes and embrace innovation, even when it undermines their tradi-
tional strengths. Christensen (1997) coins the term “disruptive innovation”, which
is partly built on Schumpeter’s “creative destruction” and refers to transformation
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of the target market from high-end consumers to a broader population in need
of more affordable products and services. The determinants of innovation can be
classified into four broad categories: industry structure, firm characteristics, intra-
organizational attributes, and institutional influences (Ahuja et al. 2008).

Innovation is a cross-disciplinary field within the social sciences (Fagerberg
et al. 2011) and includes different types, such as product/service innovation, pro-
cess innovation, marketing innovation, and organisational innovation (Taques
et al. 2021). The classical definition of management innovation refers to the pri-
mary goal of generating profits for a firm, including business model innovation,
social innovation, responsible innovation (Stilgoe et al. 2013; Blok and Lemmens
2015), sustainable innovation (Hao et al. 2022) and green innovation (Schiederig
et al. 2012), etc.

“Innovation” in the management domain is a broad topic, and the related litera-
ture has grown significantly in recent years. However, to the best of our knowledge,
bibliometric review papers on managing innovation are limited, although a large
body of literature focuses on certain subfields of innovation, such as digital innova-
tion (Hadjielias et al. 2021; Tang et al. 2023) or green innovation (Yuan and Cao
2022; Wang et al. 2020; Huang et al. 2022).

Literature reviews aim to synthesise and integrate existing literature in a certain
field (Rowley and Slack 2004; Kraus et al. 2020a). Bibliometrics, first proposed by
Alan Pritchard, quantitatively analysing the growth and development of literature
on a topic using mathematical and statistical methods (Pritchard 1969). Since its
proposal, this method has been widely applied in various research fields to explore
the structure, characteristics, laws, and trends of publications on certain subjects.
With the development of software tools, bibliometric reviews have grown signifi-
cantly in recent years, and various visualised bibliometric tools have been used for
bibliometric analyses. The mapping software tool VOSviewer provides intuitive bib-
liometric maps of authors, institutions, countries, literature, and keywords (Van Eck
and Waltman 2010). The statistical software tool HistCite, developed by Garfield in
2001, is used less frequently than VOSviewer (Pan et al. 2018). HistCite can gener-
ate “chronological maps of subject (topical) collections resulting from searches of
the ISI Web of Science” (Garfield 2004). It can display a clear structure of the cita-
tion network in chronological order, and clearly discover key documents and general
developments in the citation network (Garfield 2009). Bibliometrix is an R-tool for
comprehensive science mapping analysis (Aria and Cuccurullo 2017) that can be
used for collaboration maps to explore the collaboration relationships between dif-
ferent parties.

Although there is a bibliometric review of the literature on innovation research in
the management domain, the existing literature is usually concentrated on sub-fields
of innovation, rather than on innovation itself. To our knowledge, no bibliometric
review has focused on innovation in the management domain. To fill this research
gap, this study, which is based on bibliometric methods (e.g., co-citation analy-
sis, co-occurrence analysis, and bibliographic coupling), visualisation tools (e.g.,
VOSviewer, HistCite and Bibliometrix), and an online version of Social Sciences
Citation Index (SSCI) from the Web of Science database, conducted quantitative
and qualitative analyses in terms of countries, institutions, authors, and topics on
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3149 “innovation” themed articles published in 56 SSCI Q1 Management journals
during 2008-2022 (as of 08/14/2022).

This study is the first attempt to offer a broad and state-of-the-art overview or
synthesis of innovation research within the past 15 years in the Management Domain
and offers a literature reference for the evolution and development of the field. To
achieve these goals, we collected 3149 articles with “innovation” in the title from
journals classified as Q1 under Management category by Journal Citation Reports
(JCR) and carried out the analysis from aspects of topics, institutions, authors, and
countries.

In the topic analysis section, this study is the first to conduct word frequency
analysis of titles instead of the widely adopted keyword analysis in the bibliometric
analysis of innovation literature in the management domain, which effectively avoid
biased conclusions drawn from keyword analysis generated by bibliometric tools.
Word frequency analysis of the title can also reveal the research object and method,
whereas keyword analysis can only provide information about the article topic.

Furthermore, concerning research methods, this study summarises four types of
three-stage mediating models in innovation research, which can be used to classify
papers that adopt various mediating models to explore the complex impact mecha-
nism regarding innovation.

This study aims to provide an up-to-date overview of innovation research in the
field of management and to inform the evolution and development of the field. In
the literature in this field, research subjects are usually firms or organisations. The
widely used research methods include case studies, empirical studies, and mediat-
ing factors. Research components such as "performance" and "knowledge (such as
knowledge management, knowledge sharing, and knowledge transfer)" are preva-
lent. In many cases, researchers have examined performance to measure the effects
of innovation while investigating knowledge to investigate the impact mechanisms
of innovation. In summary, this study provides an overview of the following find-
ings: popular research topics, major research institutions and individuals, and major
published journals.

2 Data and methods
2.1 Data source

For the literature search, it is recommended to take literature from major online data-
bases because we can access sufficient literature by searching only online databases.
(Kraus et al. 2020a). The Web of Science Core Collection was selected as the data
source. As a high-quality digital literature database, Web of Science has been the
source for the assessment of scientific output because of its multidisciplinary and
international coverage (Vieira and Gomes 2009); it covers publications from a wide
range of fields, containing more than 15,000 journals and 50,000,000 papers classi-
fied in 251 categories and 151 areas (Merigd and Yang 2017), and is a common tool
for retrieving and evaluating publications among academics (Thelwall 2008). The
Web of Science (WoS) Core Collection, especially its three classical journal citation
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indexes, the Science Citation Index Expanded (SCIE), Social Sciences Citation
Index (SSCI), and Arts and Humanities Citation Index (A&HCI), are well-known
and widely used in academia. Since our research scope is limited to SSCI Manage-
ment journals, the online database of Social Science Citation Index (SSCI) of Web
of Science Core Collection fit our need well.

After studying JCR, we selected 56 journals that were classified as Q1 under the
management category and utilised the WoS Social Science Citation Index (SSCI)
database (2008-2022) to retrieve data (see Table 1). The basic selection procedure
is as follows: From 2008 to 2022 (as of 08/14/2022), 3559 unique bibliographic
records with “innovation” in the title were published on the 56 sources and indexed
in WoS. These 3559 documents included 3149 articles, 121 review articles, 173
editorial materials, and other items such as book reviews or corrections. In this
study, the “innovation” dataset only contains 3149 articles that were written by
6640 unique authors from 2456 organisations and 89 countries. These articles cited
114,988 unique references from 56,238 authors and 32,260 unique sources.

2.2 Research methods

In this bibliometric study, quantitative and qualitative analyses were conducted
based on the bibliometric methods of co-citation analysis, co-occurrence analysis,
and bibliographic coupling, with the support of three visualised bibliometric tools:
VOSviewer, HistCite and Bibliometrix. The advantages of visualised tools and
bibliometric methods are as follows: (1) the graphical display of large bibliomet-
ric maps of countries, institutions, and co-occurring author keywords displayed by
VOSviewer makes it intuitive to trace the relationship between different items (Van
Eck and Waltman 2010); (2) the co-cited analysis of sources and cited authors pre-
sented by VOSviewer, as well as the local citation score provided by HistCite can
provide us with co-citation networks and assist academics in identifying the key
sources and key authors to refer to when conducting research in this field.

Table 1 Data source and data selection

Items Contents

Database Web of science core collection

Editions Social science citation index (SSCI) (2008-present)
Query keywords (TI=(“innovation”)) OR TI=(“innovations”)
Web of science categories “Management”

Publication titles 56 sources (2022 SSCIJCR “management” Q1)
Document types “Articles”

Publication years 2008-2022 (as of 08/14/2022)

Record format Tab delimited file

Record content Full record and cited references

Extraction date 08/14/2022

Number of documents 3559

Number of articles 3149
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We also considered the multi-disciplinary nature of innovation topics and
screened out key journals inside and outside our 56-journal pool. We adopted per-
capita metrics to compare the contributions of different countries (Mas-Tur et al.
2020). In the institutional analysis section, we have added information on university
rankings for comparison. We also propose a method of word frequency analysis of
article titles to identify the research objects, methods, and topics in the innovation
management area.

Meanwhile, to observe the expansion of the scope of cooperation and the evolu-
tion of topics in innovation research, we use time-segmented analysis in both sec-
tions (Sects. 3.2 and 3.4) and create an indicator named the Average Occurring Year
in the topic analysis section (Sect. 3.1). When time-segmented data are incorpo-
rated into the topic analysis to show the shift of research topics through time from a
dynamic perspective, it also assists researchers in identifying research streams and
trends in the innovation management field.

3 Result
3.1 Topic analysis

In this section, we analyse the topics of articles in the field of innovation from four
perspectives, global citation score, local citation score, author-keyword, and article
titles.

Regarding the number of citations of an article, we believe that Global Citation
Score (GCS) can indicate the significance of the article in the entire field of social
science research, and LCS can better indicate the importance of the article in the
innovation management field. We used the Local Citation Score (LCS) indicator to
measure the importance of an article. In addition, we drew chronological maps in
HistCite to reveal the citation relationships between innovation articles and source
articles. Fig. 1 illustrates the evolution of the citations of the five highly most glob-
ally cited articles. It can be found that business model innovation (Chesbrough 2010;
Teece 2010) is a hot topic in social science research. A noticeable drop in citations
was observed in the year 2022 because the data were accessed on Aug 14, 2022,
and it was not possible to analyse the whole year. We then used HistCite to draw
chronological maps (Fig. 2) and found six source articles with LCS over 7, as listed
in Table 2.

The six articles discuss topics that fall within the fields of open innovation (Dahl-
ander and Dann 2010; Huizingh 2011), knowledge sources (Leiponen and Helfat
2010), business model innovation (Chesbrough 2010; Teece 2010), and environ-
mental innovation (Horbach 2006), illustrating that academics involved in innova-
tion management research over the past 15 years have been of great interest in these
topics.
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3.1.1 Reference-oriented

We further adopted an author-keyword co-occurrence analysis to understand the
distribution and trend of the themes of the 3149 articles. Figure 3 demonstrates
that besides “innovation”, the author keywords “open innovation” and “inno-
vation performance” occur most frequently, and “business model innovation”,
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Fig.3 Co-occurrence of author keywords (overlay visualization: minimum occurrence threshold of 20
and 1000 links; weights: occurrences)

“Eco-innovation”, and “digital innovation” are relatively novel topics (represented
in yellow colour).

However, of the 3149 articles, 565 documents were missing author keywords,
and the keyword analysis provided by VOSviewer did not combine similar words.
For example, the occurrences of “SME”, “SMEs”, “small and medium-sized enter-
prises”, “small business”, and “small firms” are calculated separately by VOSviewer,
providing inaccurate ranking information about the occurrence frequency of author
keywords, which will render to biased conclusions on the popularity of article top-
ics. Therefore, we decide to conduct word and phrase frequency analysis of titles
to further explore the topic structure of all the 3149 “innovation” publications. The
advantages of using title word frequency analysis are as follows: (1) completeness:
each article has a title and all 3149 are included in our analysis; (2) accuracy: we can
combine similar words or phrases together during the analysis process, resulting in
a more precise conclusion; (3) comprehensiveness: while keywords can only help us
explore the topics of the articles, words or phrases in titles can reveal the research
objects and research methods as well; and (4) dynamic perspective: time-segmented
analysis of word or phrase frequency can help us examine the change in popular-
ity of words and phrases, and discover the trend of different topics in innovation
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research. (5) frontier: the average occurrence time of words can assist in identifying
emerging topics in innovation research.

Table 3 partially exhibits the frequency of effective words and phrases in titles,
where “effective” means words such as “the”, “and”, “on”, of, “role”, “impact”,
“effects”, “model”, “new” and so on are not taken into consideration. Since “inno-
vation” appears in the titles of all the 3149 articles, it ranks the 1st among all the
words and phrases. Besides “innovation”, “firm” is the word with the most occur-
rences since “firms” or “organisations” are usually the research objects of innova-
tion studies in the management area. Firms cover a variety of industries ranging
from manufacturing (Aiello et al. 2021) to financial services (Berman et al. 2022;
Li et al. 2022), from health care (Coburn et al. 2021; Robb et al. 2022) to tourism
(Puertas Medina et al. 2022). Meanwhile, methods of “case” study or “empirical”
research have become increasingly popular in lots of influential scientific works.
Therefore, Eisenhardt’s papers which discuss building theories from case-study
research (Eisenhardt 1989; Eisenhardt and Graebner 2007), have been widely cited
in our innovation articles.

3.1.2 Subject classification

By observing the average occurring time of words and phrases (Table 3), we find
three words “digital”, “green” and “ecosystem” with the latest average occurring
time, followed by five words “Eco-innovation”, “mediating”, “dynamic capacity”,
“sustainable”, and “environmental”. Except for “dynamic capacity”, the frequency
proportion (frequency of words in titles divided by the total number of articles) of
all other seven words have realised an increase of 300-600 basis points between
the period of 2008-2012 and 2018-2022 (as of 08/14/2022). This result is in con-
sonance with our previous findings in keyword co-occurrence analysis, where the
“business model innovation”, “Eco-innovation”, “digital innovation”, and “Open
innovation” are relatively new topics.

“Business model innovation” is a research stream highly related to the strategy
field (Foss and Saebi 2017), and emerging technologies are one of the triggers for
business model innovation (Astrom et al. 2022; Guo et al. 2022a). There is no con-
sensus regarding the effect of business model innovation on value creation and firm
performance, which varies from firm to firm due to resource differences (Wang et al.
2022). To explore the impact mechanism of business model innovation, Guo et al.
(2022a) divided business model innovation into three parts, value proposition, value
creation, and value capture innovation, finding that value proposition innovation is
positively related to digital start-up performance, whereas value creation and value
capture innovation play moderating roles in the relationship (Guo et al. 2022a).

“Eco-innovation”, “green innovation”, or “environmental innovation” is identi-
fied as one of the main drivers of environmental and economic success. (Dangelico
2016), and environmental sustainability is regarded as one of the main factors of
innovation (Dangelico et al. 2017). To facilitate “Eco-innovation”, regulation func-
tions as one of the key triggers (De Marchi 2012; Berrone et al. 2013; Doran and
Ryan 2016), and this point of view is emphasised in many environmental econom-
ics literature (Kesidou and Demirel 2012). In many cases, the innovation literature
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Table 3 Frequency structure of words or phrases in article titles during 2008-2022 (as of 08/14/2022)

Words/phrases 2008-2012 2013-2017 2018-2022 Perc TF  AOY
F Perc F Perc F Perc  Chg
Innovation 685 100% 955 100% 1509 100% 0% 3149 20164
Firm 100 15% 134 14% 243 16% 2% 477 2016.6
Performance 77 11% 98 10% 209 14% 3% 384 20169
Knowledge 67 10% 92 10% 186 12% 3% 345  2016.8
Technology 93 14% 102 11% 129 9% -5% 324 20155
Service 87 13% 80 8% 85 6% -7% 252 2015.1
Product 52 8% 79 8% 99 7% —-1% 230 2016.1
Organization 48 7% 58 6% 115 8% 1% 221  2016.7
Open innovation 31 5% 64 7% 124 8% 4% 219  2017.3
Strategy 53 8% 62 6% 97 6% -1% 212 2016.1
Evidence 45 7% 55 6% 92 6% 0% 192 20164
Process 37 5% 55 6% 98 6% 1% 190 2016.9
Network 35 5% 61 6% 73 5% 0% 169 2016.3
SME 32 5% 38 4% 91 6% 1% 161 2017.1
Market 38 6% 49 5% 70 5% —-1% 157 20162
Case 35 5% 51 5% 58 4% -1% 144 20157
Sustainable 16 2% 25 3% 95 6% 4% 136 2018.4
Green 5 1% 20 2% 108 7% 6% 133 20194
Environmental 15 2% 27 3% 87 6% 4% 129  2018.0
Collaboration 19 3% 38 4% 59 4% 1% 116 2017.0
Entrepreneurship 16 2% 36 4% 60 4% 2% 112 2017.3
Empirical 28 4% 42 4% 35 2% -2% 105 20154
Radical 18 3% 43 5% 29 2% —-1% 90  2015.6
R&D 24 4% 36 4% 28 2% -2% 88 2015.5
Business model 7 1% 25 3% 53 4% 2% 85 2017.9
Policy 29 4% 23 2% 46 3% —-1% 98 20158
Mediating 1% 15 2% 57 4% 3% 79  2018.7
Institution 1% 30 3% 43 3% 2% 79  2017.7
Team 12 2% 25 3% 34 2% 0% 71 2016.7
Digital 0 0% 10 1% 60 4% 4% 70 2019.9
CEO/leadership 12 2% 14 1% 42 3% 1% 68 20175
Customer 17 2% 19 2% 30 2% 0% 66 2016.2
Eco-innovation 3 0% 10 1% 46 3% 3% 59 2018.9
Ecosystem 1 0% 11 1% 44 3% 3% 56 20194
Absorptive capac- 12 2% 18 2% 24 2% 0% 54 2016.2
ity

European 14 2% 11 1% 27 2% 0% 52 2016.0
Intellectual 7 1% 14 1% 29 2% 1% 50 20175
Search 7 1% 17 2% 23 2% 1% 47 2017.0
Innovation system 15 2% 13 1% 15 1% -1% 43 20150
Patent 12 2% 12 1% 17 1% -1% 41 2015.9
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Table 3 (continued)

Words/phrases 2008-2012 2013-2017 2018-2022 Perc TF  AOY
F Perc F Perc F Perc  Chg
Environmental 2 0% 11 1% 26 2% 1% 39 2017.8
innovation
Dynamic capability 4 1% 7 1% 23 2% 1% 34 2018.2
Disruptive 6 1% 14 1% 9 1% 0% 29 2015.6

Bold values indicate words that appear after 2019

F: Frequency; TF: total frequency; Perc Chg: percentage change—difference of word-frequency propor-
tion (ratio of a word’s frequency to the total number of articles within a certain period of time) dur-
ing 2018-2022 and 2008-2012; AQOY: average occurring year — time (year) weighted average of words
and phrases; Firm: firm, firms, firm-level, inter-firm; Technology: technology, technologies, low-tech-
nology, medium-technology, high-technology, technology-intensive, technological, non-technological,
technical, technique, high-tech, fintech, biotechnology, technoparks; Organization: organization, organi-
zational, inter-organizational, intra-organizational; Open innovation: open innovation, openness; SME:
SME, SMEs, small to medium enterprises, small and medium enterprises, small- and medium-sized
enterprises, small and medium-sized enterprises, small and medium ... enterprises, small enterprises,
small and medium firms, small firms, small ... firms, small business, small businesses; Sustainable: sus-
tainable, sustainability, sustainability-oriented, sustaining; Mediating: mediating, mediate, mediated,
mediation, mediators, intermediated, intermediation; Eco-innovation: Eco-innovation, Eco-innovations,
Eco, (Eco-)innovation, Eco-efficiency innovation, Eco-friendly innovations, Eco-product innovation,
Eco-management, Eco-friendly; Ecosystem: ecosystem, ecosystems; Absorptive capacity: absorptive
capacity, absorptive capabilities; Innovation system: innovation system, innovation systems; Customer:
customer, customers, customer-centered; European: European, Europe; Patent: patent, patents, patenting,
patent-based; Environmental innovation: environmental innovation, environmental innovations; Dynamic
capability: dynamic capability, dynamic capabilities

tends to emphasise other key triggers of eco-innovations from the perspectives of
supply side factors (e.g. firms’ organisational capabilities), demand-side factors (e.g.
customer requirements), and corporate social responsibility (CSR) (Kesidou and
Demirel 2012; Doran and Ryan 2016). Kraus et al. (2020b) shows that CSR posi-
tively relates to green innovation thereby indirectly improving environmental per-
formance. As to "sustainable innovation", a kind of long-term innovation, we think
it can be divided into two types. One shares a similar meaning with the above-men-
tioned “Eco-innovation”, “green innovation”, or “environmental innovation”, which
pays attention to the sustainability of resources and the environment in the process
of enterprise innovation. The other focuses on the sustainability of firms’ own inno-
vation behaviours and is termed “continuous innovation” in some literature (Guo
et al. 2020b; Hao et al. 2022).

“Digital innovation”, the adoption of digital technology during the innovation
process (Nambisan et al. 2017), is used interchangeably in the literature with “digi-
tal venture”, “digital entrepreneurship”, “digital enterprise”, or “digital business”
(Kraus et al. 2019a, b). Although companies from various industries have advocated
and carried out digital innovations in recent years, “digital innovation” is a research
stream still at a nascent stage (Kraus et al. 2019a, b) and is emerging at a rapid pace
with the rapid development of digital infrastructures and technologies.
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“Open innovation” has been one of the hottest topics during the past 15 years,
since it realised an increase of 400 basis points between 2008 to 2012 and 2018
to 2022 (as of 08/14/2022). The frequency of the phrase “open innovation” ranks
closely after some traditional innovation topics, such as technology, services, prod-
ucts, and organisations. Considering that the term was coined by Henry Chesbrough
in 2003 and, had a history of 18 years, it has become one of the most popular top-
ics in innovation research. “Open innovation” is implemented through four major
dimensions: networks, organisational structures, evaluation processes, and knowl-
edge-management systems (Chiaroni et al. 2011). And for open innovation among
SMEs, academics find medium-sized firms have a higher chance of being involved
heavily in open innovation than smaller firms (van de Vrande et al. 2009).

3.1.3 Result-oriented

“Performance” and ‘“knowledge” are also among the high frequency words. This
makes sense because management research is usually results-oriented, and academ-
ics are interested in exploring the impact and effect of innovation by investigating
“performance”, including financial performance (Faems et al. 2010). Meanwhile,
researchers are interested in exploring the impact mechanism of innovation by stud-
ying “knowledge”. External knowledge increases innovative performance (Garriga
et al. 2013) and innovation types affects the impact of innovation on organisational
performance over time (Damanpour et al. 2009). Since innovation is inseparable
from the acquisition, absorption, transformation and application of knowledge,
scholars are interested in exploring the operation mechanism of innovation through
research on “knowledge management”, “knowledge sharing”, “knowledge transfer”
and so on, and are likely to adopt some knowledge-related indicators of innovation,
such as “quantity of knowledge sources”, “people engaged in knowledge-intensive
activities”, etc., to measure service and manufacturing innovation and assess innova-
tion performance (Taques et al. 2021). According to Zhou and Li (2012), firms with
broad knowledge base tend to achieve radical innovation through internal knowledge
sharing, while firms with deep knowledge base tend to realise radical innovation

through market knowledge acquisition.
3.1.4 Mechanism-oriented

The increasing use of the term “mediating” in article titles reveals a shift in research
methods for innovation research. Past research usually focuses on the direct rela-
tionship between contributing and explained factors (e.g. the direct relationship
between sustainable innovation and firm performance) without revealing the impact
mechanism or path of action of their relationship, leaving it as a black box. Cur-
rent research trends suggest that academics are more interested in the impact mecha-
nism or pathways of action between factors in innovation search, and they usually
introduce mediators or mediating factors in their analysis of deep incisive probes.
Regarding mediation models in innovation research, we simplify them into a three-
stage model and briefly classify them into four types according to the different inno-
vation roles in the models (Fig. 4).
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Three-stage model:

Contributing > Mediating > Explained
Factor Factor Factor
(a) Innovation functions as a contributing factor:
. R Mediating Explained
Innovation d d
Factor Factor
(b) Innovation functions as a mediating factor:
Contributing . Explained
> Innovation >
Factor Factor

(c) Innovation functions as an explanatory factor:

Contributing > Mediating

> Innovation
Factor Factor

(d) Elements of innovation functions as contributing factor and mediating factor:

Element A of _| Element B of _ Explained
innovation innovation Factor

A
N

Fig.4 Four types of three-stage mediating models in innovation research

First, innovation is a contributing factor. For example, Rodriguez-Gonzalez et al.
(2022) investigated the effects of green strategies and eco-innovation on Mexican
automotive industry. They took green strategies and eco-innovation as contribut-
ing factors, sustainable supply chains as a mediating variable, and sustainable and
financial performance of the Mexican automotive industry as the explained factors;
they found a direct positive relationship between contributing factors and explained
factors, while the mediating variable only showed a mediating effect on one of the
explained factors, sustainable performance.

Second, innovation functions as a mediating factor. Naveed et al. (2022) regarded
organisational innovation as a mediator and demonstrated its mediating effect on the
positive relationship between organisational culture (contributing factor) and organi-
sational effectiveness (explained factor).

Third, innovation is an explanatory factor. For example, a recent study explored
the impact of managerial ties (contributing factors) on inbound and outbound open
innovation (explained factors) in France, Malaysia, and the UAE by taking absorp-
tive capability as a mediator and found a positive relationship between managerial
ties and outbound open innovation in France and the UAE, where absorptive capac-
ity exerts a mediating effect on the relationship (Nagshbandi and Jasimuddin 2022).

Finally, innovation is disassembled into several components and the different ele-
ments of innovation function as contributing and mediating factors. For example,
to explore the impact mechanism of business model innovation, Guo et al. (2022a).
divided business model innovation into three elements, value proposition, value
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creation, and value capture innovation, and finding that value proposition is posi-
tively associated with digital start-up performance. In their analysis, the value prop-
osition (Element A) takes the role of a contributing factor, value creation and value
capture innovation (Element B) exert moderating effects, and firm performance is
the explained factor.

Some studies adopted more complicated mediating models to explore the com-
plex impact mechanisms of innovation. In many cases, these complicated mediating
models can be separated into two or more three-stage models. For example, Santos-
Vijande et al. (2022)’s research on the mechanism of translating entrepreneurial ori-
entation (a contributing factor) into firm performance in terms of customer equity
and business growth (explained factors), in which innovation capability is regarded
as the mediating factor, results in a three-stage mediating model. However, by divid-
ing entrepreneurial orientation into three elements — innovativeness, proactiveness,
and risk-taking—they found a mediating effect of proactiveness and risk taking on
the positive relationship innovativeness and innovation capability. Thus, this four-
stage model combines the two three-stage mediating models. In this case, innovation
functions as the mediator factor in Step 1 (Fig. 5) and both the contributing factor
and explained factor in Step 2 (Fig. 5).

3.2 Country and institution analysis

A total of 89 countries were involved in publishing innovation articles in SSCI Q1
management journals from 2008 to 2022 (as of 08/14/2022). Table 4 presents the
countries with over 50 innovation publications. The leading country with the most

Entrepreneurial orientation (EO)
Element 2 and Innovation Firm’s
Element 1 of 3 of EO — capability performance
EO - > . >
. . proactiveness
innovativeness . .
and risk-taking
Step 1:
Innovation Firm’s
EO .
capability performance
Step 2:
. Proactiveness Innovation
Innovativeness . . i -
and risk-taking capability

Fig.5 Disassembly of a four-stage mediating models in innovation research
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articles (TP) in innovation management is the United States (827), followed by the
United Kingdom (631) and China (510). The dominant position of the US in innova-
tion research is revealed by its high production (1*' in the TP ranking) and influential
output (2™ in the TC/TP ranking). Belgium ranks Ist in the TC/TP ranking, demon-
strating its high-quality output.

Countries with larger populations tend to produce more publications, resulting
in biased conclusions when using only the total number of publications or citations
to compare countries in their contribution or dedication to innovation research. To
address this problem, we present the results of publications and citations per mil-
lion inhabitants (Mas-Tur et al. 2020), as shown in Table 5 and Fig. 6, to compare
countries with different population sizes. The countries that are dedicated the most
to innovation research per capita are the four Nordic countries, as indicated by the
total publications per million inhabitants, with Denmark having the highest number
of publications per million inhabitants (TP/P) of 24.2, thus contributing the most per
capita, followed by Finland, Sweden, and Norway. However, when this method was
adopted to calculate contributions, the US and China ranked 16" and 19" among the
19 listed countries, respectively, owing to their large populations.

Next, to determine the cooperative relationship between countries in innovation
research, a bibliometric method of bibliographic coupling was applied. The concept
of bibliographic coupling was proposed by Kessler (1963), who found that the more
similar the subject or content of papers, the more similar the references contained in

Table 5 Countries with most publications per capita (minimum publication threshold of 50)

Country TP TC TC/TP P (millions) TP/P TC/P
1 Denmark 143 6058 42.4 5.9 242 1026.8
2 Finland 106 6768 63.8 5.5 19.3 1230.5
3 Sweden 158 8342 52.8 10.4 15.2 802.1
4 Norway 79 5452 69.0 54 14.6 1009.6
5 Netherlands 243 15,800 65.0 17.5 13.9 902.9
6 Switzerland 108 7759 71.8 8.7 12.4 891.8
7 Singapore 61 3623 59.4 5.5 11.1 658.7
8 UK 631 38,005 60.2 67.3 9.4 564.7
9 Austria 64 3665 57.3 9.0 7.1 407.2
10 Australia 180 7315 40.6 25.7 7.0 284.6
11 Spain 299 17,291 57.8 47.3 6.3 365.6
12 Belgium 67 6580 98.2 11.6 5.8 567.2
13 Italy 265 16,212 61.2 59.1 4.5 274.3
14 Germany 317 17,825 56.2 83.1 3.8 214.5
15 Canada 127 6748 53.1 38.2 33 176.6
16 France 174 8633 49.6 67.5 2.6 127.9
17 usS 827 61,983 74.9 332.0 2.5 186.7
18 South Korea 71 3758 52.9 51.7 14 72.7
19 China 510 23,746 46.6 1443.5 04 16.5

TP: Total number of publications; TC: Total number of citations; P: populations (in millions)
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Fig.6 Countries with most publications per capita

them. Therefore, two papers that simultaneously cite a third paper are referred to as
coupled papers, and the relationship between them is bibliographic coupling. In our
case, the two countries form a relationship of bibliographic coupling when they cite
the same paper or article, and, to the same extent, bibliographic coupling can reveal
the similarity of countries in innovation research.

Figure 7a presents the bibliographic coupling of the 25 countries with a mini-
mum publication threshold of 30 documents and 300 links. Figure 7a presents five
clusters in the bibliographic coupling map. The first cluster is led by the US and the
UK and contains four Nordic countries (Denmark, Finland, Sweden, and Norway),
seven Western European countries (the Netherlands, Belgium, France, Germany,
Switzerland, Italy, and Spain), and Austria. The second cluster was comprising of
China, Australia, New Zealand, and India, the two largest developing Asian coun-
tries with the highest populations in the world, and two developed countries in Oce-
ania. The third cluster comprises Japan, Singapore, and South Korea; all developed
Asian countries. The fourth cluster includes Canada, the largest country in North
America, and Brazil, the largest country in South America. The fifth cluster com-
prises Ireland and Portugal, both located on the east coast of the Atlantic Ocean,
whose first official language is not English.

To figure out the country with the widest research range, we present the biblio-
graphic coupling map with 30 links in Fig. 7b. We find that the US has the most
links with other countries and is thus the widest research topic in innovation stud-
ies. Therefore, we can conclude that the US is not only the most productive and
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Fig. 7 Bibliographic coupling of countries (minimum publication threshold of 30 and a 300 links, or b
30 links)

influential country in innovation research but has also conducted the most extensive
research in the innovation field.

We are interested in institutions involved in innovation research. A total of 2456
institutes published innovation articles in SSCI Q1 management journals between
2008 to 2022 (as of 08/14/2022). For the institution analysis, we list the 25 most
productive and influential institutions with over 30 publications or more than 2000
citations in Table 6. We have below findings: (1) The key institutions are all uni-
versities, and universities’ rankings (such as QS Ranking USNEWS Ranking, or
ARWU Ranking) are not necessarily linked to their interest, performance, or influ-
ence in innovation research; however, top universities, such as Harvard University,
Massachusetts Institute of Technology, Stanford University, or the University of
Cambridge, are all active participants in innovation research. (2) The key institutions
consist of seven US institutions, six UK institutions, nine European institutions and
three Asian institutions; US and UK institutions comprise over half of the key insti-
tutions. When comparing the six UK institutions with seven US institutions, the UK
institutions seem to be more productive, with a higher number of publications, while
the US institutions seem to be more influential, with a higher ratio of TC/TP (cita-
tions per publication). (3) The most heavyweight institution is the University of Cal-
ifornia Berkeley, since it has 34 publications and the highest citations (7124), which
mainly benefit from two highly cited articles—the 2010 paper by David J. Teece
entitled “Business Models, Business Strategy and Innovation” (2794 citations), and
the 2010 paper by Chesbrough H entitled “Business Model Innovation: Opportu-
nities and Barriers” (1521 citations). (4) Table 6 also indicates that the Copenha-
gen Business School, which is in Copenhagen, Denmark, was the most productive
institution in 2008 and 2022 and topped the ranking of the total number of publi-
cations. Denmark, particularly the Greater Copenhagen region, has long enjoyed a
reputation for business innovation and has become recognised as a hotbed of inno-
vation and entrepreneurship. Keld Laursen, the head of the Department of Strategy
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Table6 The 25 most productive and influential institutions (minimum publication threshold of 30 or
citation threshold of 2000)

Organization Country QS US ARWU TP TC TC/TP
1 Copenhagen Business School Denmark / 729 601-700 50 1562 31.2
2 University of Cambridge UK 2 8 3 48 3810 79.4
3 University of Manchester UK 28 58 35 48 3294 68.6
4 Bocconi U Italy / 577 601-700 38 3736 98.3
5 University of Groningen Netherlands 145 88 64 38 2575 67.8
6 University of Nottingham UK 114 151 101-150 38 2528 66.5
8 University of Sussex UK 240 163 151-200 35 3147 89.9
7 Polytechnic University of Milan Italy 139 300 201-300 35 2350 67.1
9 University of California Berkeley USA 27 4 5 34 7124 209.5
10 University of Warwick UK 64 144 101-150 34 2169 63.8
11 LundU Sweden 95 95 151-200 32 3093 96.7
12 Erasmus University Rotterdam Netherlands 208 62 101-150 32 2213 69.2
13 National University of Singapore Singapore 11 29 75 32 2170 67.8
14 Technical University of Munich Germany 49 74 52 31 1158 374
15 Xi’an Jiaotong U China 302 255 101-150 31 586 18.9
16  Catholic University of Leuven Belgium 76 48 87 24 2322 96.8
17 Imperial College London UK 6 20 25 23 5211 226.6
18  Harvard U USA 5 1 1 20 2074 103.7
19 Massachusetts Institute of Technology =~ USA 1 2 4 19 2070 109.0
20 The University of Hong Kong China 21 76 101-150 17 2684 157.9
21 U of Pennsylvania USA 13 13 15 15 2215 147.7
22 Lappeenranta University of techonology Finland 388 635 / 15 2107 140.5
23 University of Michigan—Ann Arbor USA 25 19 26 14 2190 156.4
24 Stanford U USA 3 3 2 122202 183.5
25 Case Western Reserve U USA 176 144 101-150 6 2101 350.2

QS: QS World University Ranking 2023; USNEWS: USNEWS World University Ranking 2022;
ARWU: ARWU World University Ranking2021; TP: Total Number of Publications; TC: Total Number
of Citations

and Innovation at the Copenhagen Business School, was one of the co-editors of
Research Policy, the leading journal in innovation research, from 2014 to 2018.

As for the collaboration situation of the institutions, we adopted a time-segmented
analysis and divided 2008-2022 into three periods using bibliometrix, a R-tool for
bibliometric analysis. As shown in Fig. 8, the density of lines increased over time,
indicating that institutions worked more closely than before. We can draw the same
conclusion by looking at institutions individually such as Copenhagen Business
School or the University of California Berkley, which also illustrates a closer col-
laboration over time between institutions.
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Collaborations among all 2,456 institutions:

2008-2012 2013-2017 2018-2022

Collaborations between Copenhagen Business School and other institutions:

2008-2012 2013-2017 2018-2022

Collaborations between University of California Berkeley and other institutions:

2008-2012 2013-2017 2018-2022

*Each line indicates a cooperation relationship between institutions, and the number or density of lines

means the frequency of cooperation between institutions.

Fig.8 Collaborations among institutions between 2008—2022 (as of 08/14/2022)
3.3 Authors analysis

This section explores the general research topics of some key-cited authors in each
cluster. When measured in number of total published articles, the most productive
author is Federico Frattini (17), an Italian author whose area of expertise is strategic
management and innovation, followed by Stephen Roper (16), Henry Chesbrough
(15), and Zhongju Liao (14). When measured in term of the number of core pub-
lications (CP) where the academics are either the 1st author or the corresponding
author, Zhongju Liao from Zhejiang Science Technology University, China, ranks
the 1st with 14 articles in 2018 and 2022. Zhongju Liao’s articles focused on envi-
ronmental innovation or eco-innovation and were published in three journals, Busi-
ness Strategy and the Environment (9), Corporate Social Responsibility and Envi-
ronmental Management (4), and the British Journal of Management (1). Compared
with other leading authors, Zhongju Liao had a relatively lower ratio of citations
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per publication. One reason for this is that his 14 papers were published after 2018.
Table 7 lists the most productive and influential authors.

Next, we applied the cited authors’ co-citation analysis provided by VOSviewer
to determine the key cited authors. When two authors are cited in the same docu-
ment, they form a co-citation relationship (Small 1973). The closer the two authors
are to the co-citation map, the more similar the subject or content of their cited

Table 7 The 25 most productive and influential authors (minimum publication threshold of 8 or citation
threshold of 1500)

Author TP TC TC/TP CP University Country

1 Federico Frattini 17 1387 81.6 4  Polytechnic University of Italy
Milan

2 Stephen Roper 16 1318 824 9  University of Warwick UK

3 Henry Chesbrough 15 2590 1727 7  University of California USA
System

Zhongju Liao 14 291 20.8 14 Zhejiang Sci-Tech U China

5  PaavoRitala 12 1537 128.1 8  Lappeenranta University of  Finland
Technology

6 Antonio Messeni Petruzzelli 11 499 454 1  Polytechnic University of Ttaly
Bali

7 Jeroen P. de Jong 10 1405 140.5 6 Radboud University Netherlands
Nijmegen

8  Wim Vanhaverbeke 9 1795 1994 0  University of Antwerp Belgium

9 Mike Wright 9 1511 1679 O Imperial College London UK

10  Pia Hurmelinna-Laukkanen 9 802 89.1 4  University of Oulu Finland

11 Jie Wu 9 497 552 8 Temple U USA

12 Sven Heidenreich 9 441 49.0 6 Saarland U Germany

13 Marina Candi 9 218 242 6  University of Edinburgh UK

14 Alfredo De Massis 8 756 945 4  Free University of Bozen- Italy
Bolzano

15  Alberto Di Minin 8 280 350 2 Sant’Anna School of Italy
Advanced Studies

16  James H. Love 8 1185 148.1 7  University of Leeds UK

17 Marcus Wagner 8 1037 1296 5  Augsburg U Germany

18  Michael Song 8 944 1180 5 Xi’an Technological U China

19 Kurt Matzler 8 793 99.1 4  Free University of Bozen—  Italy
Bolzano

20  Adegoke Oke 8§ 250 313 3  Arizona State U USA

21  DavidJ. Teece 6 3392 5653 2  University of California USA
Berkeley

22 Satish Nambisan 6 1962 327.0 5 Case Western Reserve U USA

23 David M. Gann 6 1888 3147 O  University of Oxford UK

24 Kevin Zheng Zhou 5 1542 3084 4  University of Hong Kong China

25  Jing Zhou 5 1581 3162 0 RiceU USA

TP: Total number of publications; TC: Total number of citations; CP: Core publications—number of
publications where the author is the 1st author or the corresponding author
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articles. For the authors’ co-citation map, we used a minimum citation threshold
of 50. As shown in Fig. 9a, there are six clusters based on our dataset since 2008,
and each cluster, to some extent, indicates the research direction in the innovation
research area. Table 8 shows the cluster structure of the most cited authors and
related publications.

Cluster 1 is led by David J. Teece, who, together with Gary Pisano, first put for-
ward the term "dynamic capability” in 1994 (Teece and Pisano 1994), proposed
a strategic framework for dynamic capabilities in 1997, and defined the dynamic
capability as the firm’s ability to integrate, build, and reconfigure competencies to
address rapidly changing environments and regarded the capabilities as combina-
tions of organisational, functional and technological skills (Teece et al. 1997).
Focusing on the resource-based view, Eisenhardt and Martin (2000), thought
dynamic capacities were the firm’s processes that use resources to match and even
create market change and thus are the organisational and strategic routines. When
James G March concentrated on a balance between exploration and exploitation in

(b) The link between David J. Teece and Henry Chesbrough (1 link)

(c)  Links from David J. Teece (10,000 links) (d) Density visualization (total link strength as weights)

Fig. 9 Co-citation of authors (minimum citation threshold of 50)
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organisational learning (March 1991), the “dynamic capabilities” model stressed the
exploration side in the context of changing environments. In the face of COVID-
19, Dejardin et al. (2022) examined the dynamic capabilities of small and medium-
sized enterprises (SMEs) and found that firms shifted their focus from finding new
opportunities before the pandemic to bringing their products to the market during
and after the pandemic. They confirmed the positive impact of dynamic capabilities
on SMEs performance both before and during COVID-19. Regarding the research
methods of dynamic capabilities studies, in the early stages, the studies were purely
conceptual; later, the case study method gradually became the research method of
dynamic capabilities. This cluster includes topics related to dynamic capabilities and
strategic management.

Cluster 2 is led by Henry Chesbrough, who stressed using purposive inflows and
outflows to accelerate internal innovation, and expand the markets for external use
of innovation, which is coined as “open innovation” (Chesbrough 2003). With the
proposal of open innovation, many firms have adopted open search strategies and
changed the way they search for ideas from internal search to turning to external
sources for help, and firms with “open” search strategy are more likely to use uni-
versities as a source of innovation (Laursen and Salter 2004). Laursen and Ammon
Salter also find that the open search strategy is curvilinearly related to firm perfor-
mance, and the cost of the open search strategy should be considered before adopt-
ing it (Laursen and Salter 2006). Cluster 2 suggested the research directions based
on with the theme of open innovation.

Cluster 3 is led by the third most cited author, Wesley Cohen, a professor of Eco-
nomics and Management at Duke University and the faculty director of the Fuqua
School’s Center for Entrepreneurship and Innovation, with a field of interest in the
economics of technological change, R&D, strategy, knowledge management, deter-
minants of innovative activity and performance, and so on. Cohen and Levinthal
proposed the Absorptive Capacity Theory, which investigates a firm’s ability to rec-
ognise the value of new information, assimilate it, and apply it to commercial ends
(Cohen and Levinthal 1989; 1990). Since its proposal in 1990, absorptive capacity
has become one of the main topics in the research area of innovation management,
and papers published in 1989 and 1990 laid the foundation for later research. Nelson
mainly focuses on the study of long-term economic change (Nelson 1982) and has
been devoted to a project of the national innovation system (Nelson 1993). Innova-
tion systems are regarded as analytical constructs and are of different types (Bergek
et al. 2008), such as national and technological innovation systems (Markard and
Truffer 2008), and so on. In conclusion, Cluster 3 focused on searches related to
knowledge (absorptive capacity) and innovation systems.

Cluster 4, led by Philip M. Podsakoff, Shaker A. Zahra, Joseph F. Hair, and
Fariborz Damanpour, includes studies on innovation (Podsakoff and Organ 1986;
Damanpour 1991). Damanpour and Schneider found organisational innovation and
management tenure are positively related (Damanpour and Schneider 2006), how-
ever, Wu and other academics thought that their relationshipwas U-shaped (Ander-
son et al. 2014).
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Cluster 5 is led by Michael Porter, followed by Yu-Shan Chen and Jens Horbach.
The research topics of this cluster focus on environmental and green innovation
(Porter and Linde 1995; Chen et al. 2006; Horbach 2006).

Cluster 6 is represented by Gautam Ahuja, who is a professor of management and
organisations at Cornell University and has a research focus on innovation, technol-
ogy commercialisation, inter-firm collaboration, and networks. The research focus
of Cluster 6 is concentrated on areas of innovation networks and linkages and the
use of interorganizational arrangements such as mergers, acquisitions, and alliances
(Ahuja 2000). Networking is an effective way for SMEs to facilitate open innova-
tions (Lee et al. 2010). Inter-firm cooperation, when compared to cooperation with
intermediaries, research organisations, and governments, has the most significant
positive impact on the innovation performance of SMEs (Zeng et al. 2010). Collabo-
ration with research organisations results in advantages in search outcomes (Fab-
rizio 2009), and coopetition between giants provides advanced technological devel-
opment (Gnyawali and Park 2011).

Two closely located clusters can be strongly related regarding citations (van Eck
and Waltman 2017), indicating a common research interest. In our case, authors
from different clusters may have had overlapping research interests, making the
classification of clusters less accurate. For example, authors who merge search into
knowledge management, absorptive capacity, and dynamic capabilities to arrive
at an integrative perspective (Lichtenthaler and Lichtenthaler 2009) can easily fall
into Cluster 1 (dynamic capabilities and innovation strategies) or Cluster 3 (absorp-
tive capacity and innovation system). Authors who apply entrepreneurial orienta-
tion in the vertical alliance, and discuss product innovation from the perspective of
dynamic capabilities can fall into Cluster 1 (dynamic capabilities and innovation
strategies) or Cluster 6 (network and linkages) (Bouncken et al. 2016).

Figure 9b indicates that among over 50,000 cited authors, Henry Chesbrough and
David J. Teece are closely related. It makes sense for the following reasons: David
J. Teece is the director of the Center on Intellectual Capital at Berkeley Haas, while
Henry Chesbrough is the executive director of the Center for Corporate Innovation
at Berkeley Haas. They are professors at UC Berkeley and share the same research
interests of innovation, innovation strategy, technology management, intellectual
property, business development, etc.

Figure 9c shows the links from Teece, and Fig. 9d shows the density visualisation
of the co-citation map provided by VOSviewer. From Fig. 9c and d, we conclude
that David J. Teece functions as the core author linked to other clusters and has the
most extensive links with other authors. This makes sense since because Teece has
the expertise and research interests in various innovation-related topics such as strat-
egy management, intellectual capital management, intellectual property, technology,
dynamic capabilities, and business model innovation. He is very productive and is
the author of over 200 books and articles as well as the co-editor of Industrial and
Corporate Change.

In conclusion, in our cited-author analysis, we find David J. Teece, Henry Ches-
brough, and Wesley Cohen, who has put forward “dynamic capability”, “open
innovation” and “absorptive ability”, respectively, are the most cited authors in our
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innovation articles. They are all US institutions and their influential status indicates
their leading positions of US institutions in innovation management research.

3.4 Journal analysis

Table 2 displays the number of innovation articles published in SSCI Q1 manage-
ment journals each year and the citation structure of these articles (i.e. the number
of publications with different citations). The first paper to mention citation counts
as a way to measure the popularity and importance of publications was published
by Gross and Gross in 1927 (Bornmann and Daniel 2008). Although papers may
be cited for various reasons, both scientific and non-scientific (Bornmann and Dan-
iel 2008; Tahamtan and Bornmann 2019), citation counts have become a common
method for evaluating scientific performance.

From Table 9, we find that: (1) the number of publications presents an upward
trend from 2008 to 2021; (2) articles published in 2010 have the highest average
citation counts (total citations/total publications), and the total number of citations
increased substantially from 14,828 in 2009 to 24,081 in 2010; and (3) since 2014,
the total number of citations has been decreasing each year.

The increasing trend in article numbers suggests that academics and researchers
have paid more attention to innovation topic in management over the past 15 years.
Many highly cited articles were published in 2010, resulting in a higher average cita-
tion count than in other years. In 2010, there were four articles with more than 1000
citations, and nine articles with more than 500 citations, whereas in other years,

Table 9 Annual publication and citation structure of the “innovation” dataset

Year TP TC  >=1000 >=500 >=250 >=100 >=50 >=10 >=5 TC/TP

2008 106 15,5121 0 4 2 46 74 100 104
2009 114 14828 1 3 14 49 79 109 113

2010 145 (24080 4 9 255 98 142 142

2011 165 17387 0 3 13 54 109 157 162 |105.38
2012 155 14,029 0 2 10 44 87 147 152 | 90.51
2013 165 (14368 | 3 10 44 79 154 164 | 87.08
2014 201 16,153 1 3 6 48 107 189 196 | 8036
2015 185 13,041 0 1 5 3985 177 182 | 7049
2016 (203 12473 0 0 5 34 83 194 198 6144
2017 201 10,767 0 2 6 20 61 172 189  53.57
2018 264 11,897 0 0 2 24 76 238 251 45.06
2019 9007 0 0 1 10 42 252 292 2915
2020 6,634 0 0 0 24 207 298 1895
2021 2,048 0 0 0 0 73 153 602
2022|246 176 0 0 0 0 0 0 6 072

TC: Total citations; TP: Total publications; > = 1000, 500, 250, 100, 50, 10, or 5: number of publications
with more than 1000, 500, 250, 100, 50, 10, or 5 citation
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there was at most one article with more than 1000 times and four with over 500
citations. Finally, the possible reasons for the decline in total citations since 2014
are mainly of two aspects: (1) newly published articles have not yet been exposed
to a large number of academics, researchers, or audiences and have not been widely
cited, affecting their citation counts; (2) it takes a long time for newly submitted arti-
cles citing these papers to go through the review process before publication.

All innovation articles were retrieved from SSCI Q1 management journals. We
will (1) further explore and find core journals in innovation management areas and
(2) find journals outside our 56-journal pool, which also serve as key journals for
innovation research.

For task (1), we checked the number of innovation articles published in 56 jour-
nals and introduced the local citation score provided by HistCite to identify core
journals further. Figure 10 manifests the top 10 journals with the most “innovation”
articles during 2008 to 2022 (as of 08/14/2022) and the impact factor of those jour-
nals. Most of the 10 journals are cross-disciplinary management journals that cover
fields of management and other areas, such as business, economics, planning and
development, the engineering industry, operations research and management sci-
ence, and information science and library science. The total number of articles pub-
lished in the 10 journals was 2068, which constituted 66% of the 3149 retrieved
“innovation” articles. In terms of the number of articles, the top four management
journals in innovation research are Research Policy (592), Technovation (297), Jour-
nal of Product Innovation Management (269), and Industrial Marketing Manage-
ment (221).

Table 10 lists the 21 most locally cited journals among the 56 journals accord-
ing to the results found in HistCite. The LCS stands for the Local Citation Score
and is the number of times a paper is cited by other papers in the local collection,
whereas the GCS stands for the Global Citation Score and shows the citation fre-
quency based on the total count in the Web of Science (Garfield 2009). Twenty-one
journals were identified, using LCS =100 as the minimum threshold. Except for the
top four journals mentioned above, mainstream strategic management journals such
as Business Strategy and the Environment, Strategic Management Journal, Long

® 10.30 o 07
® 3811 ® 3818 @816 ® 864 '

592 ® 661 @69 ® 69 ® 654

297 269

No. of articles with "innovation" in title during 2008 - 2022 (as of Aug 14) @ Impact Factor 2020

Fig. 10 The 10 journals with most articles during 2008-2022 (as of 08/14/2022)
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Table 10 Journals with minimum LCS threshold of 100

Journal LCS GCS TP
1 Research Policy 2917 45,923 592
2 Journal of Product Innovation Management 1337 15,847 269
3 Technovation 1140 17,657 297
4 Business Strategy and the Environment 817 8091 183
5 Strategic Management Journal 749 9763 85
6 Industrial Marketing Management 628 8901 221
7 Long Range Planning 408 8417 67
8 Journal of Knowledge Management 324 5660 157
9 Academy of Management Journal 237 3909 27
10 Journal of Management Studies 235 3368 38
11 Small Business Economics 223 3619 106
12 MIS Quarterly 218 3778 29
13 Journal of Management 212 3600 19
15 California Management Review 192 3383 63
16 British Journal of Management 155 2462 56
17 Tourism Management 138 1999 25
18 Corporate Social Responsibility and Environment 133 1287 59

Management

19 Harvard Business Review 120 2714 45
20 Service Industries Journal 119 2635 88
21 Journal of International Business Studies 115 2208 34

LCS: Local citation score; GCS: global citation score; TP: total number of publication

Range Planning, and Journal of Knowledge Management are also greatly influen-
tial innovation research because these four journals have both high LCS and GCS
values. With the continuous advancement of innovative research in the field of stra-
tegic management, strategic management journals serve as important sources for
researchers on this topic. Business Strategy and the Environment is a journal that
covers environmental studies, including innovation research in the field of environ-
mental management and sustainable development.

Last, it can be seen From Table 10 that the LCS, GCS and publications numbers
of Research Policy (2971, 45923, 592, respectively) are far beyond other journals.
There is no doubt that Research Policy is one of the oldest and best-known journals
in the field of innovation studies (Fagerberg et al. 2011), it is a multi-disciplinary
journal devoted to the economic, policy, management, organisational, environmen-
tal, and other challenges posed by innovation, technology, R&D, and science, and is
widely regarded as the leading journal in the innovation field (Fagerberg and Ver-
spagen 2009).

The task 2 is accomplished in two steps. First, we searched for the most signifi-
cant referent journals or sources outside our 56-journal pool and then identified the
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journals outside our 56-journal pool that have been impacted by our innovation arti-
cles the most.

First, we apply a cited-source co-citation analysis provided by VOSviewer to
determine the key cited sources outside our journal pool. Cocitation analysis was
first proposed by Small in 1973 as a research method for measuring the degree of
relationship between documents. When two documents are cited by the same third
document, they constitute a co-citation relationship (Small 1973). VOSviewer helps
construct journal co-citation maps and identity clusters of related items (van Eck
and Waltman 2010). Four clusters were identified (Fig. 11). The first cluster was
led by Research Policy, Technovation, and out-of-pool journal R&D Management.
The second cluster consists of Strategic Management Journal, Academy of Man-
agement Journal, Academy of Management Review, and two out-of-pool journals,
Organization Science and Management Science. The third cluster is led by Jour-
nal of Product Innovation Management, Industrial Marketing Management and two
out-of-pool journals, Journal of Marketing and Journal of Business Research. The
fourth was led by an out-of-pool journal the Journal of Cleaner Production. And
there are five main research areas cited by our 3149 innovation articles: manage-
ment, business, economics, technology, and environmental sciences. In conclu-
sion, the key out-of-pool journals are as follows: (1) Organization Science (under
SSCI Management Q2), (2) Management Science (under SSCI Management Q2),

j orgambehav
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Fig. 11 Co-citation of reference journals (minimum citation threshold of 500 and maximum 200 lines)
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(3) R&D Management (under SSCI Management Q2 and Business Q3), (4) Journal
of Marketing (under SSCI Business Q1), (5) Journal of Business Research (under
SSCI Business Q1), and (6) Journal of Cleaner Production (under SSCI Engineer-
ing Environmental Q1).

Next, we list journals that have published more than 500 articles, citing our
3149 innovation articles from the Web of Science database as shown in Table 11,
to explore the influence of innovation articles on out-of-pool journals. As Table 11
shows, the top four journals with the most publications citing our “innovation’ arti-
cles are all out-of-pool journals from the area of environmental science, business, or
engineering environmental. The journal with most publications citing our innova-
tion articles was Sustainability, an environmental science journal covering climate
science, sustainability programs and new collaborations. Other key out-of-pool
journals include Technological Forecasting and Social Change, Journal of Business
Research, Journal of Cleaner Production, Technology Analysis Strategic Manage-
ment, and Frontiers in Psychology. On the one hand, it demonstrates that innovation
is an interdisciplinary research field: for example, innovation is related to psychol-
ogy for many reasons. One study reveals that learning from innovation failures is a
complicated mechanism that depends on various factors, especially those related to
individual psychology (Rhaiem and Amara 2021); On the other hand, it illustrates
the influence and reference role of our journals on other out-of-pool journals.

4 Conclusion and future research
4.1 Conclusions
No bibliometric review has focused on innovation itself in the management domain.

To fill in the research gap, in this study, we selected 3149 articles with “innovation”
in titles and with publication dates falling between 2008 and 2022 (as of 08/14/2022)

Table 11 Journals citing innovation articles (minimum publication threshold of 500)

Journal TP Category (SSCIJCR)
1 Sustainability 3219 Environmental Sciences Q2
2 Technological Forecasting and Social Change 1455 Business Q1
3 Journal of Business Research 1353 Business Q1
4 Journal of Cleaner Production 1350 Engineering Environmental Q1
5 Research Policy 1084 Management Q1
6 Industrial Marketing Management 913 Management Q1
7 Business Strategy and the Environment 755 Management Q1
8 Technology Analysis Strategic Management 676 Management Q3
9 Technovation 591 Management Q1
10 Journal of Knowledge Management 587 Management Q1
11 Frontiers in Psychology 541 Psychology Multi-disciplinary Q2

TP: Total number of publications that cited innovation articles; 4 conclusion and future research
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from 56 SSCI Q1 Management journals with the purpose of offering a state-of-the-
art overview of the innovation research in the Management domain and offering a
reference for the evolution and development of the field.

To achieve our goal, we adopted various bibliometric methods, such as co-cita-
tion, co-occurrence and bibliographic coupling analyses, and took advantage of
different visualisation tools, such as, VOSviewer, HistCite and bibliometrix. We
conducted quantitative and qualitative analysis from aspects of journals, countries,
institutions, authors, cited authors and topics on 3149 “innovation” articles.

For our conclusions, we find in this research area: (1) research objects are usually
firms or organisations; (2) widely adopted research methods include case studies,
empirical research, mediating factor, etc.; (3) Academics are especially interested
in investigating into contents of “performance” and “knowledge (e.g., knowledge
management, knowledge sharing and knowledge transfer)”, and in many cases,
while researchers study performance to measure the effect of innovation, they study
knowledge to investigate the impact mechanism of innovation; (4) “open innova-
tion”, as a sub-field of innovation, has become one of the hottest topics in innovation
studies since its proposal in 2003, while “green innovation” (or “Eco-innovation™)
and “digital innovation” indicate new trends of this research area.

4.2 Main contribution

The main contributions of this article lie in the following aspects.

The first aspect is the innovation of the methods. The word frequency analysis,
time-segmented analysis and the average occurrence time of word analysis adopted
in Sect. 3.4 can overcome the shortcomings of bibliometric tools and help us reveal
the research objects and research methods as well as topics and discover the research
trends in innovation studies. This study is the first to conduct title word frequency
analysis instead of the widely adopted keyword analysis in the bibliometric analysis
of innovation literature in the management domain. This effectively avoids biased
conclusions drawn from keyword analysis generated by bibliometric tools.

The second aspect is the originality of the categorisation of mediating models
adopted in innovation research. We not only point out the research trends of adopt-
ing mediating factors to investigate impact mechanisms in innovation research but
also simplify the mediating models into a three-stage model and briefly summarise
them into four types according to the different roles of innovation in the models,
which can be used to classify papers adopting various mediating models to explore
the complex impact mechanism regarding innovation.

The third aspect is the location of core journals by exploring cross-references. In
the journal analysis part (Sect. 3.1), taking into account the interdisciplinary nature
of the topic of innovation, we not only screened out core journals from our pool
of 56 journals but also screened out the potential journals outside the pool based
on references of 3149 “innovation” articles and journals that have cited our “inno-
vation” articles. These journals are closely related to our innovation management
topics and may provide effective and efficient references for scholars and research-
ers in their studies. The top four journals with the most publications citing our
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“innovation” articles are all out-of-pool journals from the area of environmental sci-
ence, business, or engineering environmental. On the one hand, it demonstrates that
innovation is an interdisciplinary research field; on the other hand, it illustrates the
influence and reference role of our journals on other out-of-pool journals.

The fourth aspect is the combination of bibliometric tools. Three bibliometric
tools were used for the analysis. VOSviewer is a strong tool for generating maps;
therefore, we used it for co-citation maps, bibliographic coupling maps, and other
maps. HistCite provides us with a local citation score (LCS) for each document and
can generate chronological maps that display clear structure of the citation network
in chronological order, so we use HistCite to locate the source articles within our
“innovation” publications. We use bibliometrix, an R-tool, to draw collaboration
networks and observe the development of institutions’ collaborations over time.

4.3 Limitations and future research

This study has some limitations. First when retrieving the literature for analysis, we
choose “innovation” or “innovations” as query keywords. Though there are reason-
able reasons behind this choice, innovation literature without “innovation” or “inno-
vations” in the title is ignored, and this may render to biased research conclusions
of this paper. Second, although online databases have made access to the literature
much easier than before, it is still time-consuming to discover the required literature.
Finally, although innovation is a cross-disciplinary topic, this study does not provide
an in-depth analysis of the development of innovation studies in social science fields
other than management domain.

Future research directions on bibliometric review papers on innovation are as fol-
lows: First, in the future, we expect to conduct further research on innovation in
different domains, such as economics, compare their differences in research objects,
research methods, and research contents, determine the development of innovation
studies in different domains, and reveal their relations. Moreover, with continuous
technical innovations and breakthroughs, we expect to create bibliometric reviews
in this research field with the support of algorithms (Kraus et al. 2020a), which can
help us identify keywords and search strings more precisely, and help discover and
screen out the exact literature on a certain topic needed for bibliometric analysis.
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