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S-shaped transition trajectory and dynamic development
frontier of the financial systemic risk research: a multiple
networks analysis

Wei Zhou and Ning Chen

School of Finance, Yunnan University of Finance and Economics, Kunming, PR China

ABSTRACT
Financial systemic risk has an impact on the real economy and
may trigger a chain reaction in the whole economic system leading
to the financial crisis. Many scholars focus on financial systemic
risk, but few of them are bibliometric analyses. Therefore, this
paper explores the status quo, emerging trends, and transition tra-
jectory through the above analysis method in the research field
from 1990 to 2020. Based on the above analysis, we find the fol-
lowing conclusions: (1) The basic conclusions of the most product-
ive countries, institutions, journals, authors, status quo, and the
change of hotspots in this research field are presented. (2) The
emerging trends in this research field are ‘credit risk’, ‘capital short-
fall’, ‘spill-over’, ‘spread’, ‘financial market’, ‘interconnectedness’,
‘transmission’ in the last three years. (3) The research field of finan-
cial systemic risk presents an S-shaped transition trajectory through
the local forward, the local backward, the global standard, and the
global key-route main path analysis. (4) We find that the most
cited authors are not always at the core of the trajectory of finan-
cial systemic risk research. The emerging trend ‘credit risk’ is also
recently a core research direction in this research field’s transi-
tion trajectory.
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1. Introduction

Since the outbreak of the 2008 global financial crisis, the financial systemic risk
research field is gradually getting a lot of attention, such as bankruptcy and systemic
risk (Stolbov & Shchepeleva, 2020), the regulation of financial systemic risk (Bitar,
2021) and systemic risk of the overlapping portfolio (Jiang & Fan, 2021). Although
many scholars analysed financial systemic risk research from different angles in recent
years, few of them explored the status quo, emerging trends, and transition trajectory
of this research field through bibliometric analysis. Bibliometric analysis is a kind
of scientific technology identifying the core literature, key information, and future
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directions of research fields. It has been widely used in many areas, such as sustain-
able resources (Leong, 2021), green infrastructure (Ying et al., 2021), financial innov-
ation (Li & Xu, 2021) and business research (Alshater et al., 2021).

As the number of articles in the financial systemic risk field increases, it becomes
necessary to summarise and analyse the status quo, emerging trends, and dynamic
development trajectory of the research field. Thus, bibliometric analysis is applied in
this paper to mapping research knowledge in the financial systemic risk field from
dynamic and visual perspectives. This paper analyzes the published publications of
2,088 financial systemic risk studies retrieved from the economics or business finance
section of Web of Science (WoS) from 1990 to 2020 to study the status quo, emerg-
ing trends, and transition trajectory of the financial systemic risk research via
CiteSpace and Pajek. Furthermore, this article also follows the following goals: (1) To
summarise the basic conclusions of the most productive countries, institutions, jour-
nals, authors, status quo, and the change of hotspots in this research field. (2) To
identify emerging trends in financial systemic risk research. (3) To find the main
development trajectory in financial systemic risk research. (4) To conclude the ana-
lysis of the financial systemic risk research from an aspect of multiple network to fur-
ther explore this field and guide future research.

To achieve research goals, the structure of this paper is constructed as follows:
Section 2 reviews the relevant literature on financial systemic risk and bibliometric
analysis. Section 3 conducts the publication analysis and the co-citation analysis of
financial systemic risk research. Section 4 recognises the most productive countries,
institutions, journals, authors, status quo, and the change of hotspots through mul-
tiple analyses. Section 5 carries out burst detection and keyword analysis to identify
the emerging trends. Section 6 reveals the main development trajectory of financial
systemic risk by the main path analysis. Besides, Section 6 combines the multiple net-
work analysis in Section 4 and Section 5 to explore features and regular patterns of
the financial systemic risk research. Section 7 provides further discussions. Section
8 concludes.

2. Relevant literature review

2.1. Financial systemic risk

Financial systemic risk is defined as the possibility of significant fluctuations in the
entire financial system (Lehar, 2005), which may cause financial information disrup-
tion (Abdymomunov, 2013), financial institution malfunction (Yin et al., 2021), finan-
cial liquidity problem (Davydov et al., 2021), and risk contagion (Wu et al., 2021).

Considering the severe consequences resulted by financial systemic risk (Patro
et al., 2013), some scholars began to study the driving forces of the financial systemic
risk at the micro-level and macro-level. At the micro-level, financial systemic risk is
generated from various aspects, such as the credit of the financing plat-form (He &
Chen, 2016), the risk exposure of participant (Halili et al., 2021) and bank risk shift-
ing (Elliott et al., 2021); At the macro-level, financial systemic risk is affected by
many factors, such as macroprudential policy (Zhang et al., 2020a), macroeconomic
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activity (Kapinos et al., 2020) and a series of main systemic events (Morelli &
Vioto, 2020).

It is not enough to explore the driving forces of the financial systemic risk, and
therefore, various methods are applied to quantify it. The conditional value-at-risk
(CoVaR) is the most popular method to quantify financial systemic risk. Many schol-
ars combined it with the GARCH model (Girardi & Ergun, 2013), quantile regression
(Adrian & Brunnermeier, 2014; Xu et al., 2021), and Granger causality network
(Gong et al., 2019) to measure the financial systemic risk. Moreover, some new
approaches are also applied to measure the financial systemic risk in recent years,
such as economic indicator (Li & Perez-Saiz, 2018) and machine learning (Nyman
et al., 2021).

Although scholars are increasingly paying attention to the financial systemic risk
research, there is still a gap between bibliometrics and the field of financial systemic
risk research. Accordingly, it is meaningful to explore the financial systemic risk
through bibliometric analysis, which can not only summarise the status quo and iden-
tify hot topics but also predict future research directions.

2.2. The bibliometric analysis

Bibliometric analysis is a kind of scientific knowledge capture method and analysis
technology, which can visually analyse the research field to find the development pro-
cess, status quo, and emerging trends of the area (Wang et al., 2021). Many software
can be used for bibliometric analysis, such as CiteSpace, Pajek, Gephi, VOSviewer, and
HistCite. Among them, CiteSpace is the most widely used bibliometric analysis soft-
ware, which can quickly mine and visualise the scientific and technological texts (Chen,
2006; Chen et al., 2012). Furtherly, CiteSpace also can reveal the potential problems
(Feng et al., 2015), the major disciplines (Li et al., 2017), the relations of cooperation
(Ouyang et al., 2018), the hotspots (Hu et al., 2019), and the emerging trends of the
research field (Zhang et al., 2020b; Azam et al., 2021). Besides, the main path analysis
is a unique bibliometric analysis method based on time flow analysis, which can extract
the most core citation relationships in the development process and dig out the
dynamic development trajectory of the research field (Hummon & Dereian, 1989). This
method is widely adopted in the area of text mining (Jung & Lee, 2020) and the block-
chain domain (Yu & Pan, 2021).

Although bibliometric analysis has been applied in many fields, there are few stud-
ies exploring the financial systemic risk research field through bibliometric analysis.
Therefore, we adopt the method of bibliometric technology to present a more com-
prehensive analysis in the field of financial systemic risk research.

3. Publication analysis and co-citation analysis

3.1. A database for bibliometrics

To do co-citation analysis and main path analysis of this research field by CiteSpace
and Pajek, we should build a database firstly. The first step is to find the data source.
Considering that WoS is a huge platform that allows readers to access specific
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information about articles published in approximately 12,000 leading journals world-
wide, we choose WoS as the data source. The second step is to find relevant articles
from databases via an appropriate topic. By researching the topic ‘systemic risk’ from
the economics or business finance section of Web of Science, 2088 relevant articles
published from 1990 to 2020 are found. The following reasons are chosen for the
research period from 1990 to 2020: (1) The papers published before are unavailable
in WoS data-space. (2) Published articles from 1990 to 2020 reflect a complete
research development process in this research field. (3) The latest data of the financial
systemic risk research field are included until 2020. Then we will use CiteSpace and
Pajek to perform co-citation analysis, main path analysis, and other analysis on the
above-mentioned related data.

3.2. Publication analysis of the financial systemic risk research

The literature data of financial systemic risk research is collected from the Social
Sciences Citation Index, the Conference Proceedings Citation Index-Social Sciences
and Humanities, the Book Citation Index-Social Sciences and Humanities, and the
Emerging Sources Citation Index, via WoS on Oct 13, 2020. There are 2088 articles
published from 1990 to 2020. Figure 1 shows the number of publications and citations
per year. As shown in Figure 1, literature related to financial systemic risk research
firstly emerges in 1991, and then there is a low and stable phase in this research field
until 2007. After 2008, the literature related to financial systemic risk research is going
fast. Thus, this paper divides the whole period into two phases: Phase one (slow devel-
opment stage: 1990–2007) and Phase two (flouring stage: 2008–2020).

As shown in Figure 1, there are few publications and citations in the slow develop-
ment stage. According to the records on WoS, between 1990 and 2007, the average
number of published articles each year is just 6.76, and the average citations per item
are 52.88. Although the number of publications is small between 1990 and 2007,
some papers published in this phase have far-reaching implications for further
research. Berger et al. (1999) devised a structure for evaluating mergers in the

Figure 1. The number of publications and citations per year in financial systemic risk research.
Source: Author.

1406 W. ZHOU AND N. CHEN



financial services industry, which has an enlightening effect on the development of
financial systemic risk. Besides, some essential areas related to financial systemic risk
are excavated, such as credit problem (Eisenberg & Noe, 2001) and financial stability
(Nier et al., 2007). After 2008, a chain of financial crises has occurred all over the
world. Scholars find that the financial fields around the world are a closely connected
whole (Elliott et al., 2014). Therefore, the importance of financial systemic risk is
widely recognised, and a series of publications on financial systemic risk have been
published in large numbers. As shown in Figure 1, the number of publications and
citations increases quickly after 2008. The average number of articles published each
year rises to 151.77, the average citations per item rise to 2506.23, which also implies
the field of financial systemic risk is widely concerned after the 2008 financial crisis.
In the flouring stage, some hot and vital topics in the field of financial systemic risk
are being studied, such as financial crises (Billio et al., 2012), financial institutions’
return volatilities (Diebold & Yilmaz, 2014) and financial contagion (Acemoglu et al.,
2015). More significantly, researchers pay attention to the measurement of financial
systemic risk, which makes a lot of sense for the safety of the entire financial system.
Feinstein et al. (2017) explored the system risk measurement method based on the
capital endowment. Gong et al. (2019) constructed a measurement of financial sys-
temic risk, which is based on causal network and connectivity analysis.

Besides, Figure 2 and Table 1 respectively show the document type and the top
10 subject categories of financial systemic risk research. As shown in Figure 2, there
are many kinds of literature in financial systemic risk research, such as article, pro-
ceeding paper, early access, and review. Among them, the article is the most
important form of literature in this research, which accounts for 88.4%. Besides, as
shown in Table 1, there are many subjects in the financial systemic risk research
fields, which means this research field is interdisciplinary and multidisciplinary,
covering economics, finance, business, management, mathematics, sociology, and
environmental science.

Figure 2. The document type of the financial systemic risk research.
Source: Author.
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3.3. Co-citation analysis of the financial systemic risk research

To better map the development of the financial systemic risk field, co-citation ana-
lysis is applied to explore the dynamic development process and inherent law of this
field. Co-citation analysis is a dynamic analysis model describing the development of
knowledge, which is formed by the co-citation relationship in the citation network.
Besides, different from the static results of the coupled analysis, the results of co-
citation are constantly changing with time and research objects, which can better sat-
isfy the needs of the development process of financial systemic risk research.

In this paper, the co-citation analysis of financial systemic risk research uses
CiteSpace software to process data from WoS. Figure 3 shows the result of the co-
citation analysis. As shown in Figure 3, the co-citation analysis network is aggregated
into 9 different coloured areas. Each area of different colours corresponds to a label and
a serial number. The smaller the cluster number, the larger the cluster size. Besides, the
density of nodes reflects the size of clusters. The larger the cluster, the denser the nodes.
The red area represents the largest cluster #0. The areas of orange-red, earthy orange,
yellow, yellow-green, grass green, light-green, dark-green, and blue-green respectively
represent cluster #1, cluster #2, cluster #3, cluster #4, cluster #5, cluster #6, cluster #7,
and cluster #10. Table 2 shows the details of the largest six clusters. The labels of these
six clusters are deposit insurance, financial network, China’s stock market, macropru-
dential policies, academic literature, and banking crises. Tags are named according to
the LLR algorithm. LLR algorithm is used for clustering topic extraction to make the
resulting clustering labels consistent with the actual situation and less repeated. Besides,
the homogeneity of the cluster is judged by the silhouette score. Generally, clustering is
considered reasonable if the silhouette is greater than 0.5, and if the value of the silhou-
ette is closer to 1, the clustering results are more convincing.

Combining Table 2, all of the silhouette scores are above 0.6, which means that
the generated clusters are all convincing. Cluster #0 is the largest cluster, and its
number of references is 167. Besides, all of the largest 6 clusters’ mean years are after
1998. More importantly, the label of the 9 clusters also reveals the most widely
studied topic in financial systemic risk research field (Chen, 2006). We find that the
topics deposit insurance, financial network, banking crises and macroprudential poli-
cies are related to the 2008 global financial crisis. It indicates that the 2008 global
financial crisis not only has a profound impact on the economic and financial field
but also has a massive impact on the research field of financial systemic risk.

Table 1. The top 10 subject categories in the financial systemic risk research.
Subject categories Number The percentage of total

Economics 1468 70.31%
Business Finance 1259 60.30%
Social Sciences Mathematics Method 143 6.85%
Mathematics Interdisciplinary Applications 139 6.66%
Business 50 2.39%
Management 48 2.30%
International Relation 46 2.20%
Statistics Probability 33 1.58%
Environment Studies 28 1.34%
Political Science 28 1.34%

Source: Generated using WoS on data.
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Table 3 shows the most cited articles with co-citation frequency, the top 10 cited
articles are all cited more than 100 times, and the most cited paper is from #5 with
275 citations. And the second, third, fourth, the fifth cited paper are from cluster #3,
cluster #6, cluster #4, and cluster #2. Furthermore, there are three articles from

Figure 3. Cluster network in the financial systemic risk research.
Source: Generated using CiteSpace on data.

Table 2. Summary of the largest 6 clusters.
Cluster-ID Size Silhouette Label (LLR) Mean (year)

0 167 0.651 Deposit insurance 2009
1 159 0.827 Financial network 2012
2 155 0.624 China’s stock market 2013
3 59 0.789 Macroprudential policies 2013
4 54 0.991 Academic literature 1999
5 49 0.864 Banking crises 2007

Source: Generated using CiteSpace on data.
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cluster #5 with 496 citations in the top 10 most cited articles with co-citation fre-
quency, which shows that cluster #5 is an essential component in studying financial
systemic risk. Billio et al. (2012) devised several econometric measures on financial
systemic risk. Adrian and Brunnermeier (2014) provided out-of-sample forecasts of a
countercyclical, forward-looking measure of systemic risk. To assess the ability of
financial institutions to respond to financial crises, Acharya et al. (2012) used a
method of public information to measure capital shortage, which explores the charac-
teristics of systemic risk and gives a reliable explanation for the financial crisis.
Acemoglu et al. (2015) found that a more closely connected financial network will
improve financial stability. Acharya et al. (2017), Brunnermeier and Pedersen (2009),
Diebold and Yilmaz (2014), Girardi and Ergun (2013), and Elliott et al. (2014)
explored the field of systemic risk from the view of the systemic expected shortfall,
liquidity model, connectedness, financial distress, and interdependent financial organ-
isations. Those are not only mainstream research directions that are highly concerned
and highly recognised in financial systemic risk research but also the cornerstone of
this research field.

Furthermore, Figure 4 shows the result of double figures overlay in financial sys-
temic risk research, the left graph represents the citing disciplines, and the right graph
represents the cited disciplines. We find that papers in the financial systemic risk
research field are not only cited by many disciplines with high relevance but also cited
by other disciplines with weak relevance, which implies that the papers in this field
have been widely recognised. For example, the cited disciplines about economics, eco-
nomic, and politics are not only cited by themselves but also cited by disciplines about
Medicine, Medical, Clinical, and disciplines about Mathematics, Systems, Mathematical.

4. The basic factor analysis of the financial systemic risk research

4.1. Basic analysis from the perspective of countries and institutions

Obviously, the more a country & region publishes, the more contributions they made
in a certain research field. Furthermore, the most productive institutions are likely to
come from the most productive counties & regions in financial systemic risk. In this
paper, the record of WoS is chosen to identify the most productive countries, institu-
tions, journals, and authors. Besides, the collaboration network among countries,
institutions, and authors is analysed by CiteSpace.

Table 3. Top 10 most cited articles with co-citation frequency.
Citation counts References Cluster#

275 Billio et al. 5
211 Adrian & Brunnermeier 3
166 Acharya et al. 6
157 Acemoglu et al. 4
151 Acharya et al. 2
119 Brownlees & Engle 2
111 Brunnermeier & Pedersen 6
111 Diebold & Yilmaz 5
110 Girardi & Ergun 5
105 Elliott et al. 4

Source: Generated using CiteSpace on data.
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The top 15 countries with the most publications about financial systemic risk
research are listed in Table 4. And Figure 5 shows the country’s collaboration net-
work in financial systemic risk research. Combining with Table 4 and Figure 5, the
USA is the most productive country, including 635 papers, followed by England
(323), Germany (215), Italy (196), the People’s Republic of China (184), France (178),
Australia (103), Netherlands (95), Spain (94), Canada (86), Switzerland (79), Ukraine
(41), South Korea (40), Scotland (37), Belgium (36). Furthermore, the USA also
has the highest total citations, the highest average citations. As can be seen from
Figure 5, these countries have formed a national cooperation network in the financial
systemic risk research with a different number of links. The existence of links
depends on the cooperation between the countries.

Moreover, a node with purple outer rings is of great importance. CiteSpace uses
purple circles to mark countries whose betweenness centrality is higher than 0.1 (or
authors, journals, institutions, etc.) (Chen, 2006; Zhou & Xu, 2020). And nodes with
red inside rings represent a sudden large number of citations (Chen, 2006). Consider
the number of links, the USA has the most cooperation with other countries in

Figure 4. Double figures overlay in the financial systemic risk research.
Source: Generated using CiteSpace on data.

Table 4. Top 15 productive countries in financial systemic risk research.
Countries/Regions TP Percentage TC AC

USA 635 30.41% 17,241 27.11
England 323 15.47% 7240 22.41
Germany 215 10.30% 3450 16.05
Italy 196 9.39% 3803 19.40
The People’s Republic of China 184 8.81% 1638 8.90
France 178 8.53% 2707 15.21
Australia 103 4.93% 656 6.37
Netherlands 95 4.55% 2039 21.46
Spain 94 4.50% 1951 20.76
Canada 86 4.12% 1032 12
Switzerland 79 3.78% 1938 24.53
Ukraine 41 1.96% 34 0.83
South Korea 40 1.92% 220 5.5
Scotland 37 1.77% 375 10.14
Belgium 36 1.72% 975 27.08

Source: Generated using WoS on data.
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financial systemic risk research, which is closely related to the number of published
articles in the USA. Furthermore, the USA, England, Germany, France have purple
outer rings showing their great importance in the national cooperation network.
Besides, we find that the prolific countries have more cooperation with other coun-
tries in this research. The publications of the USA account for more than 30% of the
publications related to financial systemic risk research in the world, and research
teams in the USA have more collaboration with other countries in this research.
Although the rest of the countries’ publications are relatively less, they also pro-
foundly impact this research area.

The top 15 institutions which have made significant contributions in the research
area are listed in Table 5. As shown in Table 5, the European Central Bank has pub-
lished the most paper, but its total citations and average citations are not the most.
The following are the International Monetary Fund, University of Oxford, Centre for
Economic Policy Research, and New York University. Columbia University is in sixth
place with 31 publications, and its H-index is 16, which is the highest. H-index is a

Figure 5. A visualisation of the country’s collaboration network.
Source: Generated using CiteSpace on data.

Table 5. Top 15 productive and influential institutions in the financial systemic risk research.
Institution TP Percentage TC AC H-index

European Central Bank 48 2.30 835 17.40 15
International Monetary Fund 47 2.25 1290 27.45 14
University of Oxford 36 1.72 878 24.39 12
Centre for Economic Policy Research 32 1.53 1235 38.59 14
New York University 32 1.53 1314 41.06 14
Columbia University 31 1.49 1606 51.81 16
Bank of England 26 1.25 1018 39.15 11
National Bureau of Economic Research 26 1.25 1395 53.65 14
Deutsche Bundesbank 22 1.05 578 26.27 8
Massachusetts Institute of Technology 22 1.05 982 44.64 9
Tilburg University 21 1.01 817 38.90 9
University of Pennsylvania 21 1.01 946 45.05 10
World Bank 21 1.01 1461 69.57 12
Chinese Academy of Sciences 19 0.91 354 18.63 10
University of London 18 0.86 524 29.11 6

Source: Generated using WoS on data.
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mixed quantitative index that can evaluate the amount of academic output and the
level of academic output of researchers, which means Columbia University has an
important influence in financial systemic risk research. The seventh place is the Bank
of England, followed by the National Bureau of Economic Research, Deutsche
Bundesbank, Massachusetts Institute of Technology, Tilburg University, University of
Pennsylvania. World Bank is in thirteenth place, which has the highest average cit-
ation levels, followed by the Chinese Academy of Sciences, University of London.

Among the top 15 most productive and influential institutions, most institutions
are from the USA. As a result, the most productive institutions are from the most
productive countries. Therefore, the institutions in the USA have significantly influ-
enced financial systemic risk research. Although the institutions in Germany are less,
the European Central Bank has the maximum number of research outputs and the
second-highest h index value in this research field, meaning Germany has made
many contributions in the financial systemic risk research area. Also, Figure 6 shows
the collaboration network among institutions in the world between 1990 and 2020.
The European Central Bank, the International Monetary Fund, the University of
Oxford, and the Centre for Economic Policy Research collaborate with other institu-
tions. As we know, those four institutions are both from prolific countries: The USA,
England, and Germany, which indicates the development of academic research
depends heavily on cooperation among institutions.

4.2. Basic analysis from the perspective of journals and authors

As shown in Table 6, the top 15 journals studying financial systemic risk research are
identified, according to the statistics from the WoS. Journal of Banking Finance is the
most productive journal in this field with 153 publications, and its H-index is 39,
which is the highest. The second place is the Journal of Financial Stability, following
by Quantitative Finance, Journal of Economic Dynamics Control, Economic
Modelling, and Journal of International Financial Markets Institutions Money.
Among them, the H-index of the Journal of Financial Stability is the highest, which

Figure 6. A visualisation of the institution’s collaboration network.
Source: Generated using CiteSpace on data.
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means this journal also has made many contributions to financial systemic risk
research. Besides, the articles published by the Journal of Financial Stability also
made contributions to this research area, such as ‘Simulation methods to assess the
danger of contagion in interbank markets’ (Upper, 2011). Upper (2011) summarised
the findings of estimating the simulated risk of contagion due to the risk exposure of
the interbank loan market. Furthermore, more than half of the journals are published
in the USA and Netherlands, which shows they make many contributions in
this field.

Table 7 illustrates the top 15 productive authors in this research field. According
to the records on WoS, Ji is the most productive author with many contributions.
Besides, Demirguc-kunt has the largest total citation number and the highest H-
index. Therefore, Demirguc-kunt is a leading scholar in financial systemic risk
research. Furthermore, Ji and Acharya also have the highest H-index with a value of
9, which means they also have made significant contributions in this research area.
Besides, Figure 7 shows the collaboration network among authors in the world
between 1990 and 2020. The loose structure and the few connections between nodes

Table 6. Top 15 productive journals in financial systemic risk research.
Journals TP H-index TC AC

Journal of Banking Finance 153 39 5277 34.49
Journal of Financial Stability 109 22 2050 18.81
Quantitative Finance 50 17 992 19.84
Journal of Economic Dynamics Control 41 17 1581 38.56
Economic Modelling 36 8 183 5.08
Journal of International Financial Markets Institutions Money 33 11 290 8.79
International Journal of Finance Economics 32 5 64 2.00
International Review of Financial Analysis 29 7 190 6.55
Journal of Economic Interaction and Coordination 28 5 162 5.79
Journal of Financial Intermediation 27 13 1468 54.37
Emerging Markets Finance and Trade 26 5 61 2.35
Journal of Money Credit and Banking 25 11 1328 53.12
Journal of Risks 24 4 50 2.08
Journal of Financial Economics 23 14 1453 63.17
Journal of Network Theory in Finance 23 5 77 3.35

Source: Generated using WoS on data.

Table 7. Top 15 productive authors in the financial systemic risk research.
Authors TP Percentage TC H-index AC

Ji Q 15 0.718 328 9 21.87
Dungey M 12 0.575 69 5 5.75
Gallegati M 12 0.575 662 8 55.17
Battiston S 11 0.527 397 7 36.09
Weiss GNF 11 0.527 147 7 13.36
Acharya VV 10 0.479 919 9 91.90
Mcconnell P 10 0.479 48 5 4.8
Thurner S 10 0.479 556 7 55.60
Demirguc-kunt A 9 0.431 1252 9 139.11
Giudici P 9 0.431 70 5 7.78
Sarlin P 9 0.431 73 5 8.11
Shahzad SJH 9 0.431 225 7 25
Silva TC 9 0.431 144 7 16
Tabak BM 9 0.431 137 7 15.22
Lillo F 8 0.383 126 6 15.75

Source: Generated using WoS on data.
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in Figure 7 indicate that there is less cooperation among authors worldwide, which
shows that the author’s cooperation network in the field of financial systemic risk
research is still in the immature stage.

According to the above analysis of countries, institutions, journals, and authors,
we find that the USA is the most significant contributor in the financial systemic risk
research field, with the largest number of articles and the most substantial influence
in this field of research. Furtherly, the USA is the most important component in the
collaboration networks in this field.

5. Emerging trends in the financial systemic risk research field

The emerging trends give researchers future directions and methodologies in the
research field. Therefore, keyword analysis and citation burst detection are used in
this section to analyse articles that have received rapidly increasing citations and to
dig deeper into emerging trends in financial systemic risk research.

Citation bursts represent articles that have received sudden increases in citations,
implying that articles received extraordinary attention from their scientific commu-
nity (Zhou et al., 2019). Table 8 shows the top 10 references with the strongest cit-
ation bursts. As shown in Table 8, we can also observe the impact duration of each
reference with the strongest citation burst. In the sixth column of Table 8, each black
line represents a year, and the thicker black line represents the period when the cit-
ation burst. Between 1990 and 2020, there are top 10 references with the strongest
citation burst. In the financial systemic risk research, the first reference citation burst
started in 2000 and lasted for 20 years. In that paper, Rochet and Tirole (1996) con-
ducted an empirical study on the domino effect between financial institutions caused
by liquidity issues in the interbank clearing network.

Figure 7. A visualisation of the author’s collaboration network.
Source: Generated using CiteSpace on data.
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Furthermore, in the top 10 references with the strongest citation bursts, the highest
citation burst strength is 11.94. Besides, the rest of the articles in Table 7 also pro-
foundly explores the financial systemic risk area and provide scholars with emerging
trends in this area. These papers explore the financial systemic risk research field
from the view of systemic risk in an interbank market (Freixas et al., 2000), interbank
payment flows (Furfine, 2003), and global financial markets (Acharya et al., 2009).

To explore the emerging trends of financial systemic risk research deeply, we should
take the top 10 keywords with the strongest citation bursts into consideration to see
the fast-growing topics in the research area and analyse the time zone view of key-
words. As shown in Table 9, between 1990 and 2020, there are top 10 keywords with
the strongest citation burst. The first keyword citation burst is ‘bank run’, which has
attracted scholar’s attention from 1996 to 2010. The topic ‘regulation’ has the longest
citation burst duration and the highest citation burst intensity showing it was fast-
growing from 2000 to 2015 in the financial systemic risk research field. Besides, we
find that the topic of the citation burst changes over time. Figure 8 shows the time
zone view of keywords. Each circular node in the picture represents a keyword, which
is located in the year where the analysed data set first appeared centrally. If the key-
word appears again in later years, the keyword will increase in frequency where it first
appears. As shown in Figure 8, we can find the recent hot topic are ‘credit risk’, ‘capital
shortfall’, ‘spill-over’, ‘spread’, ‘financial market’, ‘interconnectedness’, ‘transmission’,
which show the emerging trends in the financial systemic risk research.

6. A main path analysis

The main path analysis method is a visualisation method based on time flow analysis
of network connectivity to reduce the complexity of the knowledge network and
extract key paths, which is a breakthrough development of citation analysis methods.

Table 8. Top 10 references with the strongest citation bursts.
References Strength Begin End 1990–2020

Rochet and
Tirole (1996)

4.73 2000 2020

Freixas
et al. (2000)

6.70 2002 2020

Allen and
Gale (2000)

9.36 2003 2020

Furfine (2003) 8.18 2004 2020

Acharya and
Yorulmazer
(2007)

11.94 2009 2020

Acharya and
Yorulmazer
(2008)

4.64 2009 2020

Acharya
et al. (2009)

11.86 2010 2020

Diamond and
Rajan (2005)

10.01 2010 2020

Iori et al. (2006) 6.85 2010 2020

Cifuentes
et al. (2005)

9.42 2010 2020

Source: Generated using CiteSpace on data.
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To carry out the main path analysis, the first step is to perform traversal counting. In
this paper, the traversal count based on the search path link (SPC) is selected. The
traversal weights based on SPC are to calculate the number of node pairs passing
through the link under the premise of considering the search path difference, where
the starting point must be the source point, and the endpoint must be the sink point.
The second step is to perform an appropriate path search strategy to obtain the ana-
lysis results. This article uses local forward main path, local backward main path, glo-
bal standard main path, and global key-route main path strategies for analysis.

6.1. Local forward main path of financial systemic risk research

As shown in Figure 9, the local forward main path is an S-shaped curve without
branch points at the beginning and end. There are 16 papers on the local forward

Table 9. Top 10 keywords with the strongest citation bursts.
Keyword Strength Begin End 1990–2020

Bank run 5.70 1996 2010

Deposit
insurance

6.60 1999 2010

Run 3.55 2000 2011

Regulation 7.63 2000 2015

Systemic risk 6.10 2002 2006

Risk 4.52 2004 2011

Information 6.66 2006 2012

Capital
requirement

4.17 2009 2016

Investment 4.28 2009 2014

Equity 5.94 2010 2013

Source: Generated using CiteSpace on data.

Figure 8. The time zone view of keywords between 1990 and 2020.
Source: Generated using CiteSpace on data.
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main path, half of which have a global citation score (GCS) and local citation score
(LCS) with a value of more than 20. Furthermore, the high LCS value of a paper
means that it is an important paper in the research field. The path in Figure 9 applies
the local forward main path generation method. On the one hand, it reduces the
complexity of the knowledge network in the financial systemic risk research and
shows the knowledge backbone in the research field. On the other hand, it offers
knowledge diffusion in the research field and knowledge path detection.

Rochet and Tirole (1996) studied financial systemic risk from the perspective of
liquidity. When considering the inter-bank market, Freixas et al. (2000) discussed
the banking system’s ability to withstand risks, the risk chain reaction of the bank-
ing system, the coordination role of the central bank, and the justification of the
too-big-to-fail policy. Furthermore, Upper and Worms (2004) began to link bank
safety nets with risk contagion between banks. They found that the bank’s safety
network would reduce the contagiousness of bank failures but would not eliminate
the risk of contagion. With the development of science and technology, people pay
more and more attention to the connection between the bank’s system and financial
systemic risks. Nier et al. (2007) concluded that banks with more capital capacity
could withstand more contagious defaults. In 2008, the subprime housing credit cri-
sis in the real estate industry caused a global financial crisis, corporate bankruptcy,
people lost their jobs, bank failures, and countless fund trust businesses were closed.
Many researchers started exploring the relationship between the stability, complex-
ity, and liquidity of the financial industry, especially the financial contagion. Upper
(2011) summarised the findings of estimating the simulated risk of contagion due
to the risk exposure of the interbank loan market. When it comes to financial net-
works and contagion, Elliott et al. (2014) illustrated a series of failure models in a
financial organization’s network. Besides, Acemoglu et al. (2015) argued that finan-
cial contagion exhibits a form of phase transition. To study the security issues
between banks, Babus (2016) modelled the decision of banks to share this risk
through bilateral agreements and proved that there is an equilibrium in which con-
tagion does not occur. In summary, after the 2008 financial crisis, it is not difficult
to observe that scholars explored the deeper research areas of systemic risk, and
financial contagion has become a mainstream direction of financial systemic risk
research that cannot be ignored.

Figure 9. The local forward main path in the financial systemic risk research.
Source: Generated using Pajek on data.
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From the perspective of risk management, Benoit et al. (2017) explored the gap
between the confidential data method and the market data method to evaluate the
achievements of systemic risk deeply. Feinstein et al. (2018) quantified the sensitivity
of the Eisenberg-Noe liquidation vector to estimate errors in the bilateral liabilities of
the financial system. After applying the method to the European bank’s dataset, they
found that the perturbation of relative liabilities may lead to huge economic differen-
ces, which may underestimate the risk of infection. Banerjee and Feinstein (2019),
Feinstein (2019), Veraart (2020), and Barucca et al. (2020) explored financial systemic
risk from the aspect of interdependent liabilities, a multilayered financial network,
stress testing, and credit risk, respectively.

The local forward main path analysis searches forward from sources to sinks, find-
ing the most cited later papers with important contributions. In this paper, some
important papers in the financial systemic risk field are omitted in Figure 8 due to
this search strategy. At the same time, the local backward main path and the global
main path will provide different search strategies to show the different important
bone structures in the field.

6.2. Local backward main path of financial systemic risk research

As we have known, the local backward main path analysis searches forward from
sinks to sources, which means it gives higher weight to papers that have evolved
from the widest sources. Figure 10 shows the result of the local backward main path
analysis, comparing Figure 9, which provides different perspectives to analyse the
development trajectory of the financial systemic risk research, which can better reflect
the source and evolution of knowledge or technology.

As shown in Figure 10, the local backward main path is also an S-shaped curve,
with branch points at the beginning. There are 18 papers on the local backward main
path, half of which have a global citation score (GCS) with a value of more than 20.
Besides, compared with Figure 8, the local backward main path overlaps part of the
local forward main path. More precisely, the main paths of the two different strat-
egies overlap into one path starting from node 1399 (Feinstein et al., 2018).
Furthermore, the former traces the development path in the field from the present to
the past, so it is not surprising that there are some different paths in the local back-
ward path analysis. From the beginning, the local backward main path gave a diverse

Figure 10. The local backward main path in the financial systemic risk research.
Source: Generated using Pajek on data.
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perspective to observe the development of financial systemic risk research. Angelini
et al. (1996) conducted an empirical study on the domino effect between financial
institutions caused by liquidity issues. They found that about 4% of institutional par-
ticipants in Italy are sufficient to trigger a systemic crisis. Furfine (2003) studied the
domino effect of bank failures. By quantifying the scale of fund exposure and simulat-
ing the impact of various failure scenarios, it is found that the contagion of bank fail-
ures is economically small.

Starting from node 134, the local backward main path provides a unique perspec-
tive to explore the development trajectory of financial systemic risk research. The
results of the local main backward path show that to study the field of financial sys-
temic risk further, scholars used a variety of econometric and empirical methods. Pais
and Stork (2011) used extreme value theory to measure the risk of contagion and
found that the risk of contagion increased significantly within and between the bank-
ing and real estate sectors. Furthermore, when the negative changes in the financial
soundness of institutions tend to continue promptly, the financial network may have
the greatest flexibility for the intermediate level of risk diversification (Battiston et al.,
2012). Besides, the financial systemic risk research also covers the aspect of statistic-
ally validated networks (Iori et al., 2015) and network reconstruction (Anand
et al., 2018).

6.3. Global standard main path of financial systemic risk research

The global standard main path is the path with the largest total traversal count, which
emphasises the overall importance of knowledge flow rather than promoting the
main local path. Comparing Figures 9–11, we can find that the global standard main
path is also an S-shaped curve, which is composed of a part of the local forward
main path and a part of the local backward main path. Before node 134 (Upper &
Worms, 2004), its result coincides with the local backward main path; after 134
(Upper & Worms, 2004), its result coincides with the local forward main path. That
shows that in the research of financial systemic risk, the path that emphasises the
overall importance of knowledge flow also emphasises the importance of advancing
the main local routes.

6.4. Global key-route main path of financial systemic risk research

In the analysis of the above main paths, there is a flaw. The link with the highest tra-
versal count may not always be included in the main path. Therefore, the analysis of
the global key-route main path becomes important. The search method of the global
critical main path analysis ensures that the important top links in the citation net-
work are included in the main path.

Figure 12 shows the result of the global key-route main path analysis, which is
also an S-shaped curve. Different colours of nodes represent different meanings.
Green represents nodes shared by the four main paths, the blue nodes represent the
nodes shared by the local backward, the global standard, and the global key-route
main path, the pink nodes represent the nodes shared by the local forward, the global
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standard, and the global key-route main path, the violet nodes represent the nodes
shared by the local forward and the global key-route main path, and the red nodes
represent the nodes unique to the global key-route main path. To further compare
and contrast the four main path analyses, the global key-route main path is divided
into three parts using node 134 (Upper & Worms, 2004) and node 1399 (Feinstein
et al., 2018). The first part of the global key-route main path coincides with the other
three main paths, showing liquidity issues (Rochet & Tirole, 1996) and interbank
market contagion (Upper & Worms, 2004) were core and essential directions. In the
second part of the global key-route path, there is the unique node of the global key-
route main path analysis, node 705 (Glasserman & Young, 2015). Glasserman and
Young (2015) explored the clear boundaries of the network’s potential impact on
infection and loss amplification and found that the spillover effect is most significant
when the original node is fully utilised and has high financial connectivity under dif-
ferent node sizes. The third part of the global key-route main path also coincides
with the other three main paths. That shows that the third part of the global key-
route main path not only indicates the mainstream research direction in the last three
years but also is an essential link in exploring the development trajectory of financial
systemic risk research. In the last three years, scholars have focussed their attention
on contagion (Feinstein et al., 2018), interdependent liabilities (Banerjee & Feinstein,
2019), a multilayered financial network (Feinstein, 2019), stress testing (Veraart,
2020), and credit risk (Barucca et al., 2020).

Figure 12. The global key-route main path in financial systemic risk research.
Source: Generated using Pajek on data.

Figure 11. The global standard main path in financial systemic risk research.
Source: Generated using Pajek on data.
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By analysing these four main paths, we track the development trajectory of the
financial systemic risk research, identify critical scholars who have influenced the
development of the research field, and investigate recent core research directions in
the research field. The main conclusions are as follows: (1) The financial systemic
risk research field presents an S-shaped transition trajectory through the above four
main path analyses. (2) Nodes 67, 134, 1399, 1640, 1799, 2036, and 2085 are always
in the development trajectory of the financial systemic risk research, which indicate
those are the key sections in the financial systemic risk research. (3) ‘Contagion’
(Feinstein et al., 2018), ‘interdependent liabilities’ (Banerjee & Feinstein, 2019), ‘a
multilayered financial network’ (Feinstein, 2019), ‘stress testing’ (Veraart, 2020), and
‘credit risk’ (Barucca et al., 2020) are core research directions in recent years.
Although the research direction is more diversified, the topics related to the financial
crisis, such as ‘credit risk’ and ‘contagion’ are still the mainstream research directions.
Furtherly, current research of financial systemic risk field is still influenced by the
2008 global financial crisis.

6.5. The financial systemic risk research under multiple networks analysis

Besides, combined with the above analysis in Section 3, Section 4, and Section 5, we
find some meaningful conclusions which might be instructive development of the
whole research field. The first thing to note is that the most cited authors mentioned
below are the first authors in the most cited articles. Combining the results of the
main path analysis and the co-citation analysis, we find that the most cited author is
not at the core of the trajectory of financial systemic risk. For example, Billio did not
appear on the core track of the development of the financial systemic risk research
derived from the main path analysis. However, authors who are highly cited in the
field of financial systemic risk research have a greater probability of playing an
important role in the development trajectory of the research field. Acemoglu is the
fourth most cited author in the research of financial systemic risk. He played an
essential role in the development trajectory of this field, whether it is local forward,
local backward, the global standard, or the key-route main path analysis. Acemoglu
et al. (2015) proposed a new development direction as the convergence point of two
bifurcations: contagion and bilateral exposures. Besides, in the early development
path in the research field of financial systemic risk, Elliott played a vital role who
occupied nodes 632 (Elliott et al., 2014). He is also the tenth most-cited author.
Elliott et al. (2014) used data on European debt cross-holdings to illustrate a series of
failure models in a network of interdependent financial organisations. Besides, when
analysing the results of the main path analysis with the output network and collab-
orative cooperation network, we find the most productive authors are not at the core
of the trajectory of financial systemic risk research. For example, Ji did not appear on
the core track of the development of the financial systemic risk research derived from
the main path analysis. However, in the author’s production network, we find that
authors with high output are more likely to appear in the main path analysis path.
Battiston is the fourth most productive author in the authors’ production network
who also appear on the core track of the development of the financial systemic risk
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research derived from the main path analysis. He occupies node 395 (Battiston et al.,
2012) as the first author and node 2085 (Barucca et al., 2020) as a co-author.
Battiston et al. (2012) found that financial networks may have the greatest flexibility
for the intermediate level of risk diversification when the negative changes in the
financial soundness of institutions tend to continue promptly. Gallegati and Silva also
are members of the top 15 productive authors in the financial systemic risk research,
and they occupy node 395 (Battiston et al., 2012) and node 1464 (Anand et al., 2018)
as co-authors, respectively. Further, the above three nodes appear on the local back-
ward main path at the same time.

In the journals’ production network, we find that journals with high output may
appear more frequently in the main path analysis path in the financial systemic risk
research field. Journal of Money Credit and Banking has the twelfth -highest output in
the field of financial systemic risk and at the same time occupies the most nodes in the
main path analysis: Node 67 (Rochet & Tirole, 1996), node 95 (Freixas et al., 2000), and
node 117 (Furfine, 2003). By analysing the three articles published in this journal, we
find that those articles’ main ideas changed from focussing on liquidity issues (Rochet &
Tirole, 1996), the too-big-to-fail policy (Freixas et al., 2000) to the interbank payment
flows (Furfine, 2003). The change of main ideas also shows the development trajectory
of the financial systemic risk research. Journal of Financial Stability with second output
in the research field of financial systemic risk also occupied two nodes 322 (Upper,
2011) and 1464 (Anand et al., 2018). Analysing the two articles published in this journal,
the focus of articles changed from t the danger of contagion in interbank markets
(Upper, 2011) to financial network structures (Anand et al., 2018). Besides, there are
several high-volume journals respectively occupying an important node in the main
path analysis, such as the Journal of Network Theory in Finance, Quantitative Finance.

Furthermore, the emerging trend ‘credit risk’ obtained from analysing the emerg-
ing trends of financial systemic risk research in section 4 is also recently a core
research direction of the main path analysis. The emerging trend appears at node
2085 (Barucca et al., 2020), reflecting that the emerging trend ‘credit risk’ is also a
core research direction in the financial systemic risk research field’s transi-
tion trajectory.

7. Further discussions

In this section, firstly, the previous bibliometric literature on financial systemic risk is
reviewed to compare and contrast with our study. Then the status quo of financial
systemic risk research is discussed. Finally, the emerging research trends are uncov-
ered to fill in the gaps in current research, which is useful for scholars who are inter-
ested in the field of financial systemic risk.

(1) Although little literature explored the financial systemic risk research field
through bibliometric analysis, there are some bibliometric studies on related risk
research fields. Therefore, we compare and contrast our study with previous biblio-
metric studies on related risk research fields. Some scholars studied related risk fields
through basic literature statistics. Mao et al. (2010), Chun-Hao and Jian-Min (2012)
presented a basic bibliometric overview of the risk assessment research field and
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financial risk research field, respectively. Others explored related risk fields through
more sophisticated statistical analysis software, such as CiteSpace (Wang et al., 2014),
HistCite (Jim�enez & Bjorvatn, 2018), and Vosviewer (Nobanee et al., 2021). Similar
to previous studies, this paper carries out basic literature statistics in the financial sys-
temic research field. Different from previous studies, this paper combines CiteSpace
and Pajek to dig deep into the field of financial systemic risk research. We not only
conduct basic literature statistics but also conduct the co-citation analysis, the cooper-
ation analysis, main path analysis, and multiple networks analysis on the financial
systemic risk field, which makes our findings more nutritious and comprehensive.

(2) As for the status quo of financial systemic risk research, ‘deposit insurance’ is
the most widely studied topic, and the USA is the most significant contributor in the
research field. First, we find that ‘deposit insurance’ is the most widely studied topic
after 2008 based on Figure 3 and Table 2. Deposit insurance is a financial guarantee
system, which aims to ensure the stability of financial markets (Chernykh & Cole,
2011). Furthermore, deposit insurance is closely related to the financial systemic risk.
On the one hand, financial systemic risk is used to measure the cost of deposit insur-
ance (Staum, 2012); On the other hand, deposit insurance may increase the financial
system risk and lead to the financial crisis (Anginer et al., 2014). Besides, the deposit
insurance system of the USA played an important role in disposing financial systemic
risk and maintaining financial stability during the 2008 global financial crisis
(Demirguç-Kunt et al., 2015), which explains the phenomenon that the deposit insur-
ance system was more widely adopted after the 2008. Therefore, there is no doubt
that ‘deposit insurance’ is the most widely studied topic in financial systemic risk
research fields. Today, there are also many scholars explore the relationship between
deposit insurance and financial systemic risk (Ashraf et al., 2020; Calomiris &
Jaremski, 2019). Second, the USA is the most significant contributor in the research
field. Since the 2008 global financial crisis first broke out in the USA, which may
have led the USA to attach more importance to the development of the financial sys-
temic risk research field. The crisis was brewing in the securities market of the USA
from 2001 to 2007, a large number of risky subprime home loans were securitised,
which attracted investors from all over the world (Hsu, 2012). However, asset securi-
tisation leads to the accumulation of financial systemic risk, made the subprime mort-
gage crisis of the USA into a global financial crisis. Although the USA stabilised its
financial system from collapse, it is still profoundly affected by the 2008 global finan-
cial crisis, along with a decline in employment and economic recession. Today, schol-
ars still explore the financial systemic risk of the USA (Orhan et al., 2020). Therefore,
undoubtedly the USA pays more attention to the research of financial systemic risk
than other countries and regions.

(3) ‘Credit risk’, ‘capital shortfall’, ‘spill-over’, ‘spread’, ‘financial market’,
‘interconnectedness’, and ‘transmission’ are the emerging trends of financial systemic
risk research field, which can guide scholars to further explore the field from new
perspectives. Besides, all of the emerging trends show a close relationship with the
financial crisis, which indicates that financial crisis plays an important role in the
development of financial systemic risk research fields. Furthermore, ‘credit risk’ is
also recently a core research direction in this research field’s transition trajectory,
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implying that ‘credit risk’ may be a mainstream trend in financial systemic risk
research field.

8. Conclusions

In this paper, we have probed into the status quo, emerging trends, and transition
trajectory of financial systemic risk research field through bibliometric analysis. Based
on the above analysis, some meaningful conclusions are shown. First, there are 2088
most related articles on the financial systemic risk field from 1990 to 2020. The num-
ber of articles in this research field has grown rapidly since 2008, which implies that
this research field is attracting more attention after the 2008 financial crisis. We also
have identified the most widely studied topics in this field over the past 20 years.
Second, the USA, the European Central Bank, the Journal of Banking Finance, and Ji
are respectively the most productive country, institution, journal, and author in this
field. More specifically, the USA made a significant contribution in this field. Third,
the emerging trends of this research field have been presented, and most of those
show an intimate relationship with financial crisis. Fourth, we also have recognised
that this research field presents an S-shaped transition trajectory through main path
analysis. Finally, we have made the following findings under the perspective of mul-
tiple networks: (1) The most cited authors and the most productive authors are not
always at the core of the trajectory of financial systemic risk. (2) The emerging trend
‘credit risk’ is also recently a core research direction in this research field’s transition
trajectory. Besides, we also have provided in-depth discussions about our study,
which is aiming to bring more profound and meaningful inspirations for future
researchers. Furthermore, our study has some meaningful implications for policy. We
have recognised that financial systemic risk has become a global issue that should be
paid attention to by countries, institutions, people. Taking the USA into account, we
have found a positive correlation between a country’s contribution and returns in this
research field. Moreover, ‘credit risk’ is a potential research direction in this research
field, which should be focussed on to make up for the deficiency in the current
research field of financial systemic risk. In a word, financial systemic risk is a huge
challenge for countries, businesses, and individuals from a global view.

The first contribution of our paper is to fill the gap between the bibliometric ana-
lysis and financial systemic risk research, which helps researchers to have a deeper
understanding of the development of this research field. The second contribution of
our paper is to offer a multiple networks analysis of financial systemic risk research
through different software, which is different from previous related studies.
Combining the advantage of CiteSpace and Pajek, we conduct further analysis of the
bibliometric results, reaching more profound conclusions about the authors and
emerging trends. Our paper also contributes to explore the close relationship between
the financial systemic risk research field and the global financial crises, which moti-
vates researchers to take more efficient and innovative approaches to explore the field
of financial systemic risk.

Despite the above contributions, this paper has the following limitations. Firstly,
financial systemic risk covers a variety of financial risks, which is a broad concept.
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We suggest that further studies should narrow down the scope of research to explore
more specific financial systemic risk. Second, the literature database is limited to
WoS. Though WoS is a vast platform that allows us to acquire most of the key litera-
ture we need in financial systemic risk research, there are other databases, such as
SpringerLink and ProQuest.
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