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Abstract: This study aims to determine the changes in the innovative management of global insurers
in the pre- and post-COVID-19 eras. The keywords of the CEO messages included in the sustainability
reports and annual reports of 91 global insurers were used to perform network analysis based on text
mining. Specifically, (1) words related to innovation as emphasized in the CEO message of global
insurers were extracted, (2) keywords related to innovation in the past three years, of 2018–2020,
were compared, and (3) the characteristics of innovative management were analyzed based on the
connotations in these words and their structural interpretation. The results showed that the keywords
emphasized by the CEOs varied each year; “market” in 2018, “risk” and “value” in 2019, and “people”
in 2020. Furthermore, mapping the open innovation success factors based on the keywords extracted
according to eigenvector centrality showed that the key factors exhibiting the highest centrality
represented the process in 2018, the provision of resources in 2019, and governance in 2020, indicating
changes in innovative management. The significance of this study lies in suggesting a directionality
of change in post-COVID-19 innovative management for stakeholders, clients, and employees of
global insurers.

Keywords: innovation management; CEO message; network analysis; text mining; global
insurance industry

1. Introduction

In the New Normal era, encompassing the Fourth Industrial Revolution and the
COVID-19 pandemic, the insurance industry, like any other, seeks to transform its man-
agement strategies and business directions [1]. The New Normal signifies a phenomenon
that has been perceived as abnormal in the past, gradually increasing in popularity and
undergoing generalization towards replacement with a new standard [2]. This causes
general social reformations and transitions. In economics, it facilitates the conversion to a
digital economy whereby non-face-to-face business models and online services would be
placed at the core [3].

Various studies have been conducted regarding innovations in the insurance industry,
such as the study on the business innovation of digital insurance in the crisis era conducted
by analyzing the product, process, organization, and business models [4], and the study on
the propagation of marketing innovation in the service industry by reviewing prior cases
in the insurance industry (1700–1914) [5]. Additionally, notable findings were reported by a
study analyzing the digital trends in the post-COVID-19 insurance industry [6] and a study
on InsurTech and digital insurance platforms based on a case of successful digitalization at
Ping An Insurance in China [7]. These studies offered insights regarding the necessary man-
agement strategies and leadership in the digital era to Asian insurers in active preparation
to adopt InsurTech and digital insurance platforms.
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It is essential to establish the vision of the insurance company’s CEO and reinforce
their integrated capability to ensure sustainability [8,9] to adapt to changing business
environments and respond to new market conditions. A CEO message containing the
CEO’s thoughts affects the organizational culture and has a great impact on the social
science field [10]. Therefore, the CEO provides a message regarding the status of the
company and future strategic initiatives to the company members through a sustainability
report (SR). The SR thereby provides a roadmap for sustainable management while being
the driving force for strategic communication by the company [10–13].

Studies on CEO messages have been conducted in diverse fields, from finance and
accountancy to construction, environment, and car engineering [14–23]. Methods based on
text mining are being actively developed and applied. The text mining method was used in
Bang [24] to analyze CEO letters at a company in Germany, and in Uhm [25] to analyze the
trends of environmental, social, and governance (ESG) management strategies. Kim and
Kim [26] surveyed the CEOs of 42 insurance companies in South Korea to determine their
converged opinions regarding environmental changes. The results showed that the CEOs
constructed long-term strategies to respond to the rapid ongoing changes in socio-economic
conditions after the COVID-19 pandemic, with increased interest in fulfilling the insurance
industry’s social responsibility. The CEOs claimed that insurers should maintain a suitable
balance between long-term growth and response to current issues.

Thus, this study identifies the changes in the innovative management of global in-
surers by analyzing the CEO’s messages, an aspect that has been neglected in previous
studies. Notably, the effects of CEO messages on the innovative management of insurance
companies were analyzed concerning the COVID-19 pandemic in 2019. Therefore, the
CEO messages of global insurers in the period of 2018–2020 were comparatively analyzed
to identify changes in the keywords. The results were used to derive a directionality of
innovative management for how global insurers should respond to and prepare for the New
Normal post-COVID-19 era. The findings in this study are expected to be the benchmarked
data regarding the CEO’s vision and innovative innovation for insurers.

The flow of this study was as follows: First, the CEO messages of global insurers
were collected, the keywords were extracted based on the criteria of eigenvector centrality,
and the significance of each keyword was determined. Second, the CEO messages of
global insurers in the past three years (2018–2020) were collected to comparatively analyze
the keywords of CEO messages being emphasized for actual management conditions.
Considering that the COVID-19 outbreak occurred in 2019, CEO messages were collected
in the pre- and post-COVID-19 eras. Third, the extracted keywords were mapped with
the nine reported success factors of open innovation [27]. The network was visualized to
analyze the significance and structure of the changes in innovative management.

This paper is organized as follows. Section 2 analyzes the characteristics of the fields
investigated in previous studies, and the unique significance of this study is presented.
Section 3 describes the data collection, treatment, and analysis from text mining to network
analysis and factor mapping. In Section 4, the list of keywords classified according to
weight in the centrality analysis and the results of comparing the keywords in the past
three years are presented through visualization based on data analysis. Section 5 describes
keywords, trends compared across previous studies, and the network structure. Section 6
discusses the limitations of this study and future directions.

2. Literature Review
2.1. Trend of Research on CEO Messages

CEO messages have a critical impact on the overall socioeconomics of companies as
well as on company employees. Therefore, the study of CEO messages has been conducted
in the area of company finance. These studies have predicted future finance through the
qualitative analysis of descriptive data [14,15] and identified the characteristics of insolvent
and going-concern companies by describing security [16,17]. Studies have also suggested
ways to prevent financial statement fraud through CEO messages [18,19] and analyze the
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CEO message with the quantitative data of company performance using the text mining
method for Korean and Japanese chemical businesses [20].

Studies on CEO messages have been conducted in finance and other industrial fields.
For example, in tourism, post-COVID-19 CEO messages were analyzed for hospitality
businesses (hotels, tours, travel, etc.) [28]. Im et al. [28] analyzed the CEO messages of
57 hospitality companies during the COVID-19 pandemic to detect management strategies.
In the environmental field, the ESG-related social responsibility of the CEO in the message
and sustainability outcomes have been investigated [20]. Yook [20] applied text mining
to analyze the association between the scale of environmental accounting and the CEO
message found in the SR or the Corporate Social Responsibility (CSR) report across Korean
and Japanese companies. The study showed that the companies with large expenditures
related to the environment displayed an interest in CSR activities, that is, problems related
to society and the environment. However, companies with small expenditures assessed
sustainability-related activities concerning economic factors, such as growth, development,
values, and efforts. Other notable studies include the one analyzing CEO communication in
order to investigate sustainable organizational strategies [29] and the association between
the CEO’s message on social responsibility and sustainability outcomes [22].

Text mining has been applied in several studies on CEO messages. In Bang [24],
the text mining method was used to analyze the theme of the CEO’s message to the
shareholders of a German company in each industry. In Uhm [25], the text mining method
was used to analyze the changes in the trends of ESG management strategies based on
CEO messages. Choi and Cho [21] collected CEO messages from advanced construction
companies and used text mining to extract keywords emphasized by the CEO. This study
reported on safety management characteristics through a visualization based on network
analysis. In addition, Choi and Cho [23] extracted environment-related words emphasized
in the CEO messages of advanced automobile companies and compared the tendency of
keywords related to the environment, as emphasized by companies with higher and lower
performance. Thus, the study showed the differences in the characteristics of environmental
management across companies based on the connotations and structural interpretation of
the analyzed keywords.

Furthermore, Park [30] performed an automatic text analysis of the New Year’s mes-
sage of the government of North Korea, one of the most important and authoritative
documents published by the government, to analyze the changes in North Korea’s domes-
tic and foreign policies. Yun et al. [31] extracted and analyzed keywords in unstructured
data, such as the CEO speech and greeting, to measure a company’s CSR directionality
and scale. Yook [22] analyzed the linguistic and syntactic characteristics of CEO mes-
sages and reported that readability decreased and positive expressions were used more
frequently with a stronger emphasis on future outcomes when the company showed lower
sustainability outcomes.

Numerous studies on CEO messages have been conducted across diverse industrial
fields, while only a few have analyzed the CEO messages in the insurance industry using
the text mining method. In addition, few previous studies have analyzed only the CEO
messages of the year the study was conducted. However, this study analyzed and de-
fined the changes in innovative management in the insurance industry based on the CEO
messages of the past three years.

2.2. Trend of Research on Innovative Management

Studies on innovative management have extended to diverse fields, from the defi-
nition of open innovation and its methods and innovativeness to company performance
concerning open innovation. Open innovation methods involve actively utilizing ideas
and technologies from external sources and transferring internal technical resources to
enhance the company’s performance [32,33]. Open innovation presents a new paradigm in
using these methods to maximize values and innovativeness, including new internal and
external technologies and intellectual properties. Hence, open innovation activities have



Sustainability 2022, 14, 9976 4 of 21

become a critical strategy and means of differentiation for companies to ensure continuous
competitive superiority [34].

The continuous emphasis on innovative activities to reinforce the competitiveness of a
company [35] has been shown to positively impact innovation and network capacities [36].
Kim and Kim [37] verified the effects of the success factors of innovation and innovation
capacity on performance in manufacturing companies. This study applied CEO attitude,
support, cooperation, and culture as the success factors of innovation, and R&D, produc-
tion, and learning capacities as variables of innovation capacity. The results of the study
showed that despite the similarity of success factors of innovation at different companies,
varying outcomes were obtained depending on the innovation capacity of the company.
Jang et al. [38] highlighted the importance of reinforced awareness of innovation so that
various innovative activities in manufacturing companies could lead to meaningful com-
pany management performance. The study also claimed that there should be continuous
and actual adherence to various educational training, and suggested policies to elicit staff
participation within the organization to reinforce the awareness of innovation.

Furthermore, the characteristics of managers were reported to have an impact on the
cause–effect relationship between innovative and management outcomes. According to
Chang and Jang [39], diverse abilities and systematic management activities are essential
for a manager to achieve an innovative outcome. However, the manager’s characteristics
are critical in the company’s opportunities for growth and development. Hong et al. [40]
surveyed innovative small to medium and venture companies to empirically analyze the
effects of CEO management style, innovative directivity, and innovative activities on man-
agement outcomes. Thus, the results verified the association between CEO management
style and management outcomes based on the cognitive process of the innovative directivity
of the CEO and innovative activities by the staff.

There are many studies on the relationship between corporate management strategy,
organizational culture, and management innovation. Lee [41] studied the relationship be-
tween corporate management strategy, organizational culture, and innovation. According
to the results, strategy had a significant effect on innovation, whereas organizational culture
did not. He suggested that innovation had a significant effect on management performance.
Faruk Kalay and Gary Lynn [42] studied the impact of a strategic innovation management
method on corporate innovation performance. As a result of the analysis, it was found that
innovation strategy, organizational structure, and innovation culture significantly increased
corporate innovative performance. Köse et al. [43] studied a case study of an extended in-
teractive innovation management model based on a Turkish insurance company. Based on
the results, the company concluded that a series of educational activities such as customer
management, communication, and marketing should be carried out to improve employees’
capabilities. It was suggested that the innovation management model proposed to the com-
pany be continuously applied in the company’s digital innovation office in consideration
of future policies and strategic goals. Numerous studies on innovative management have
been conducted, on topics ranging from open innovation to innovativeness. In addition, the
effects of innovation capacity on company performance were also investigated. Thus, these
studies contribute to defining the current flow of innovative management. However, there
is a general lack of studies analyzing the association between innovative management and
CEO messages that could represent decision-making by the CEO of an insurance company
through text mining.

Thus, this study applies text mining and performs a network analysis to analyze CEO
messages and determine the changes in innovation management in insurance.

2.3. Uniqueness of the Present Study

Most studies on the characteristics of CEO messages have been conducted in finance,
accounting, and the environmental field. These studies focused mainly on keywords rather
than the correlations among them and identifying the sentence properties and patterns. In
the insurance industry, studies applying text mining include long-term care insurance for
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senior citizens through keyword network analysis [44]; however, only a few studies have
investigated CEO messages from the perspective of innovative management. Most studies
on innovative management have been conducted using surveys or statistical analysis in the
manufacturing industry, with few studies performing network analysis using keywords
extracted using text mining from CEO messages.

Compared to previous studies, this study has the following characteristics and signifi-
cance: (1) the analysis of CEO messages applied the perspective of innovation management
to the insurance industry; (2) instead of using the conventional methods of performing a
survey or interview, the data of CEO messages reflecting the most recent opinions were
collected, and the changes and characteristics of innovative management were compara-
tively analyzed; (3) the data collection and analysis involved the most recent data from the
SR and annual report (AR) so that the latest trend could be identified based on the CEO
messages of global insurers; and (4) the findings may serve as practical data regarding
the directionality of management strategies and visions according to the changes in the
innovative management of global insurers.

3. Materials and Methods
3.1. Data Collection

Company selection was based on the Brandirectory list of the top 100 insurance com-
panies of 2020 that reported the annual company rankings [45]. Among the 100 insurance
companies (2020), the top 1–100 ranks were selected, and their CEO messages were ob-
tained from their SRs and ARs. Brandirectory is an institution that investigates and reports
the company’s sales and reputation in each industry, quoted in the reports of prominent
consulting companies, such as Deloitte. In addition, Marsden et al. [46] identified the
top 100 global financial brands using the Banking 500 league table of Brandirectory. The
CEO message in each company’s SR and AR is an official message that emphasizes its
performance, visions, and policies in the respective year [47]. As the latest year in this
study was 2021, SRs or ARs presenting each company’s performance for 2020 was selected,
and the top 100 companies were selected accordingly. However, publishing these reports is
not a legal requirement, so CEO messages were only collected from companies that had
published the reports. Thus, the CEO messages were obtained from the SRs and ARs that
were published in 2021 and reflect each company’s performance in 2020.

We visited the website of each company and downloaded the necessary reports to
collect the SRs and ARs of the top 100 companies. Therefore, CEO messages were obtained
from 91 reports: SR (n = 44) and AR (n = 47). Most reports were in English and the native
language of the respective country. However, the reports of three companies were written
in Hindi, German, and Spanish. Four reports were without a CEO message and two were
in secure PDF formats to prevent conversion to TXT formats; nine reports were excluded.
The obtained reports were in PDF or HTML format, so they were converted to TXT format
to extract the CEO message. Considering the COVID-19 outbreak in 2019, CEO messages
for 2018–2020, including the three years in the pre- and post-COVID-19 eras, were collected
and analyzed. The flow of the study is shown in Figure 1.
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3.2. Data Preprocessing

The data collected in the TXT format are unstructured data composed of text. The
data should be pre-processed in order to perform an analysis based on text mining [48].
For the data pre-processing in this study, the R statistical computing software (version
4.0.2) and the NLP-based package were used. Next, complete sentences were divided into
words to generate a corpus. For “Innovation” and “innovation”, lowercase letters were
used in both instances, as they were identical. Spaces, senseless articles, and prepositions
(“a”, “an”, “of”, “the”, and “for”), numbers, and signs without any effects were removed.
The names of the top 100 companies, country names and meaningless words (“AIA”,
“China”, “year”, etc.) were removed. Analogous terms such as “COVID”, “COVID-19”,
and “coronavirus” were extracted and turned into a single word, “COVID”. From complete
sentences, those containing the word “innovation” and those containing words analogous
to “innovation” were extracted to widen the range of collected words. The words “change”
and “advance” were considered to be analogous to “innovation” in Lee [49]. Lee and
Yi [50] mentioned that “change”, “reform”, and “revolution” shared an analogous concept
with “innovation”. Thus, the sentences containing the word “innovation” or the similar
words “change”, “reform”, “revolution”, and “advance” were extracted, and a single TXT
file was generated. The keywords and frequency data were extracted to generate the
comma-separated values (CSV) in a data frame format.

3.3. First Network Analysis

The method of analyzing sentences and their contents is referred to as language
network analysis, in contrast to the conventional text analysis, where only the word
frequency is analyzed [51]. The analysis, thus, allows for the extraction of concepts that
reflect various intrinsic characteristics of a message expressed in texts, the identification of
semantic relationships among words, and the quantification of relationships across specific
concepts [51].

A network is a structure of connected nets that indicates the interactions among
relational attributes [52]. The node referring to the agent indicates the words, and the link
indicates the relationship between two relational words [53]. In conventional text analysis,
the basic relationships and structures can be identified [54], and the form of analysis is
identical to social network analysis (SNA) [53]. However, directionality is excluded in the
analysis of messages because the words are interconnected [55].

Density and centrality are the most frequently used analyses to identify the influence
of network structures and components [56]. In density analysis, the connection between the
nodes in the network is analyzed, and a high-density network exhibits a rapid distribution
of data as data exchange is activated [57]. In contrast, centrality analysis is the most widely
used quantitative analysis to identify the keywords of the network [52]. Gephi version 0.9.2
was used in this study, as it is widely used across studies based on the great visualization
function and the open-source centrality analysis, whereby the node importance is defined,
and the key nodes are determined and ranked [58].

In centrality analysis, the types of centralities are as follows: degree, betweenness,
closeness, and eigenvector [59]. For degree centrality, the centrality of a specific node at
the center of the network was measured [52]. A node showing many degree lines has a
high degree of centrality because it indicates the exchange of popularity, interest, attention,
needs, and demands with other nodes [52]. The calculation of degree centrality uses the
maximum number of connectable lines of the degree. The degree centrality analysis defines
data directionality, whereas degree centrality is classified into in-degree and out-degree [59].
The interpretation of in-degree and out-degree centrality indicates authority or popularity
for the former and activity for the latter [60].

For betweenness centrality, the mediation of one node with other nodes in the network
was measured [61]. While a node with centralized connections exhibits degree central-
ity, a node taking the position of a mediator among different nodes through only a few
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lines of degree without popularity, authority, interest, or demands exhibits betweenness
centrality [52].

For closeness centrality, the measurement is based on all degrees, from direct to indi-
rect, identified by degree centrality [62]. The difference between closeness and betweenness
centrality is that the latter shows the number of nodes mediated by a specific node in the
network [52]. Hence, it is difficult to identify the influence of a given node solely based on
closeness and betweenness centrality.

For eigenvector centrality, the node’s centrality is used to measure its influence [59].
Moreover, in eigenvector centrality, not simply nodes in connection but also their weight
and centrality in the vicinity are considered [59]. Thus, considering these, the analyses in
this study applied betweenness, closeness, and eigenvector centralities.

3.4. Mapping of the Nine Success Factors of Open Innovation

Words were extracted to include the top 30 words with the highest levels of between-
ness, closeness, and eigenvector centralities, and the centrality values were listed. Based
on the three centrality results, the importance of the node was measured based on the
weight given to the word as follows [21]: For instance, taking B: betweenness centrality,
C: closeness centrality, and E: eigenvector centrality, the weight for B ∩ C ∩ E is 3, the
weight for B ∩ C or B ∩ E or C ∩ E is 2, and the weight for B or C or E is 1 [21].

After the list of words with weighted values was generated, the indices were mapped
and classified to analyze the characteristics of the collected words. Among the success
factors of open innovation, three that reflect the latest research trends were selected [27].

The mapping analysis in this study used the following nine success factors of open
innovation suggested by Durst and Ståhle [27]: (1) relational issues, (2) involvement of peo-
ple in open innovation, (3) governance, (4) facilitators, (5) resource provisions, (6) strategy,
(7) open innovation process, (8) leadership, and (9) culture. Considering the terms analo-
gous to “innovation”, sentences containing the words “innovation”, “change”, “reform”,
“revolution”, and “advance” were extracted. They were then mapped by identifying the
sense of these words, sentences, and contexts.

The nine success factors of open innovation suggested by Durst and Ståhle [27] are
defined as follows: (1) relational issues are the overall communication skills and trust;
(2) people involved in the open innovation process are the participants with devotion
and motivation; (3) governance is the mechanism and structure; (4) facilitators are the
promoters; (5) resource provision is the distribution of time, workforce, and resources;
(6) strategy is the tactics applied; (7) open innovation process is the process unique to open
innovation in contrast to closed innovation; (8) leadership is the capacity of an organization
related to leadership and management, and (9) culture is the unique organizational culture
of open innovation in contrast to closed innovation.

The final factor mapping was confirmed through interviews with ten experts, including
workers with a career length of ten years in open innovation at a large company, accelerators
fostering start-ups for at least ten years, and investors who locate and review potential start-
ups. The interview period was from 12 February to 4 March 2022. Factor mapping based on
interviews with ten experts was undertaken to ensure the objectivity of the data. Each word
was mapped onto three success factors for open innovation. For multi-mapping factors
with four or more mapped factors, the priority was set based on eigenvector centrality to
select the top three factors. The mapping data with set priority after multiple mappings
were converted to 2-mode alignment to exhibit word relationships.

3.5. Second Network Analysis

This study aims to identify which of the nine success factors of open innovation
exhibited the greatest influence in the past three years (2018–2020) and determine the
variation in the characteristics of innovation management through network analyses. In the
secondary network analysis, 2-mode alignment was performed on the keywords mapped
with the nine success factors of open innovation, followed by conversion to a 1-mode
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alignment. Hence, the 2-mode alignment with two entities in different rows and columns
was converted to a 1-mode alignment to identify correlations with the success factors of
open innovation. In addition, the entities in identical rows and columns were classified
as a single entity, and the MMULT and TRANSPOSE functions in Microsoft Excel were
applied [63].

Eigenvector centrality analysis was performed to determine the key nodes [64]. The
top ten keywords from the data for three years (2018–2020) were comparatively analyzed
based on eigenvector centrality. Networking and links to the key node were interpreted
for the nine success factors of open innovation. The results were visualized using Gephi
version 0.9.2 software [54]. Through eigenvector centrality analysis, the success factors of
open innovation and the characteristics of their relationships are visualized.

Table 1 presents the results of this study. The words from the data for the three years
from 2018 to 2020 were compared based on keyword analysis in Category 1. The words
extracted from Category 1 were mapped to the nine success factors for open innovation in
Category 2. A list of keywords with weight values was summarized.

Table 1. Research topics of the study.

Category Subcategory Topic Content Analysis

1
1-a Keyword Analysis Comparison of the top 91 insurance companies in 2018
1-b Keyword Analysis Comparison of the top 91 insurance companies in 2019
1-c Keyword Analysis Comparison of the top 91 insurance companies in 2020

2
2-a Nine Factors of Open Innovation Comparison of the top 91 insurance companies in 2018
2-b Nine Factors of Open Innovation Comparison of the top 91 insurance companies in 2019
2-c Nine Factors of Open Innovation Comparison of the top 91 insurance companies in 2020

4. Results
4.1. Word-Based Network Analysis

The top 30 words with the highest betweenness, closeness, and eigenvector centralities,
as shown in Tables 2–4, were extracted [21]. In all three years (2018–2020), the words
“business”, “development”, “technology”, “company”, “growth”, “development”, and
“product” were all linked with the top ten words. These are the top ten words in all
centrality analyses; they are the most critical. Nevertheless, this study focused on keywords
that varied according to year.

Table 2. List of centrality analysis results for deducing words in 2018.

Ranking Word Betweenness
Centrality Word Closeness

Centrality Word Eigenvector
Centrality

1 business 4804.488063 business 0.588068 business 1
2 customer 3045.830799 development 0.560976 development 0.91335
3 development 3006.858327 customer 0.553476 customer 0.901219
4 technology 1993.420767 technology 0.541885 market 0.872153
5 market 1963.880573 market 0.539062 technology 0.856544
6 company 1843.926569 company 0.528061 growth 0.751172
7 management 1140.855644 growth 0.518797 product 0.703894
8 product 908.97019 product 0.512376 company 0.674082
9 growth 845.876406 management 0.509852 management 0.633944
10 risk 756.291668 service 0.498795 service 0.633375
11 value 746.141142 value 0.497596 value 0.608037
12 strategy 609.53948 industry 0.492857 industry 0.602606
13 service 577.47129 transformation 0.488208 transformation 0.597111
14 term 452.405025 environment 0.480278 capability 0.510997
15 data 431.08478 strategy 0.475862 strategy 0.496044
16 sale 428.188955 opportunity 0.469388 environment 0.486918
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Table 2. Cont.

Ranking Word Betweenness
Centrality Word Closeness

Centrality Word Eigenvector
Centrality

17 spirit 404.437356 capability 0.461024 opportunity 0.486013
18 transformation 333.93174 focus 0.45898 regulation 0.387869
19 world 297.28158 rate 0.457965 data 0.3806
20 operation 255.973072 structure 0.456954 sale 0.37222
21 environment 254.700688 sale 0.452954 partner 0.367701
22 process 248.690713 risk 0.45098 focus 0.365345
23 regulation 239.846801 system 0.45 rate 0.354932
24 client 237.350276 data 0.445161 risk 0.344397
25 channel 229.903887 interest 0.444206 structure 0.340511
26 effort 228.080061 impact 0.442308 client 0.337535
27 initiative 224.905099 regulation 0.441365 system 0.321511
28 culture 224.872637 channel 0.437632 channel 0.318865
29 partner 212.654668 model 0.433962 need 0.308033
30 sustainability 209 client 0.43215 effort 0.280447

Table 3. List of centrality analysis results for deducing words in 2019.

Ranking Word Betweenness
Centrality Word Closeness

Centrality Word Eigenvector
Centrality

1 business 8371.367625 business 0.639752 business 1
2 customer 2659.814331 customer 0.544974 development 0.626061
3 technology 2099.376483 risk 0.540682 risk 0.625209
4 company 1926.713614 service 0.517588 customer 0.622442
5 risk 1681.044729 company 0.515 technology 0.609292
6 product 1396.166852 development 0.513716 growth 0.535411
7 development 1365.241474 growth 0.513716 service 0.513819
8 growth 1104.056215 product 0.512438 value 0.496417
9 industry 968.452601 industry 0.509901 product 0.478197
10 service 792.181964 technology 0.507389 company 0.473282
11 value 632.786426 transformation 0.506143 transformation 0.462239
12 experience 585.136041 value 0.503667 industry 0.461913
13 capability 540.519468 capability 0.491647 model 0.434704
14 governance 352.950319 model 0.47907 capability 0.418697
15 environment 316.448428 environment 0.469248 core 0.376881
16 issue 288.663233 society 0.46712 platform 0.345275
17 solution 283.951597 experience 0.466063 structure 0.315581
18 transformation 275.971188 structure 0.462921 strategy 0.300243
19 effort 261.444299 effort 0.453744 effort 0.272083
20 society 256.24405 platform 0.450766 environment 0.266141
21 system 226.090031 area 0.444924 experience 0.251166
22 rate 209.200767 core 0.443966 operation 0.244525
23 pace 205.277778 time 0.443966 data 0.240208
24 investment 195.02384 governance 0.44206 society 0.23769
25 country 175.610864 strategy 0.44206 advancement 0.236087
26 board 171.421597 leader 0.439232 empowerment 0.220581
27 world 160.416323 world 0.436441 high quality 0.216134
28 data 146.900778 policy 0.436441 project 0.210711
29 platform 129.365021 future 0.433684 future 0.197233
30 market 127.642152 impact 0.433684 point 0.195956
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Table 4. List of centrality analysis results for deducing words in 2020.

Ranking Word Betweenness
Centrality Word Closeness

Centrality Word Eigenvector
Centrality

1 customer 6971.114138 customer 0.52488 business 1
2 business 6605.773401 management 0.519873 management 0.998436
3 management 5801.812297 business 0.514151 customer 0.904793
4 company 4467.55627 company 0.514151 service 0.895345
5 technology 4315.287062 people 0.49696 development 0.895133
6 community 4134.016543 service 0.493213 company 0.808335
7 service 4031.550403 technology 0.489521 technology 0.792498
8 people 3862.612437 development 0.483728 people 0.770994
9 issue 3297.511231 risk 0.471861 risk 0.744962
10 development 2308.395574 system 0.471182 value 0.739666
11 opportunity 1950.489972 value 0.468481 opportunity 0.694328
12 market 1790.931952 opportunity 0.466476 capability 0.660783
13 system 1765.997475 product 0.46383 system 0.632842
14 sustainability 1742.206902 industry 0.462518 product 0.615687
15 employee 1696.12015 growth 0.461864 strategy 0.594059
16 product 1630.748383 strategy 0.459916 operation 0.590444
17 growth 1525.617263 issue 0.45927 industry 0.55721
18 risk 1485.531893 capability 0.456067 growth 0.5426
19 support 1404.88417 operation 0.454167 enhance 0.475768
20 impact 1312.170166 transformation 0.452282 transformation 0.453461
21 industry 1283.459258 time 0.449794 society 0.450704
22 society 1268.450378 society 0.439516 high quality 0.448089
23 strategy 1226.178128 model 0.435419 challenge 0.436487
24 value 1203.475365 enhance 0.433687 model 0.429346
25 culture 884.391275 challenge 0.433113 project 0.40401
26 area 854.328831 market 0.43254 time 0.403747
27 capability 823.765979 project 0.429698 issue 0.389959
28 effort 816.924729 effort 0.428571 team 0.364789
29 health 776.608341 high quality 0.424125 market 0.360719
30 transformation 704.124137 investment 0.420308 effort 0.359729

Table 2 shows that the word “risk” had a low eigenvector centrality but a high be-
tweenness centrality in 2018. The words “partner”, “client”, and “channel” appeared
within the top 30. The word “market” was among the top keywords indicating market
growth and expandability in 2018. The growth of the expanded market could be seen
through digitalization. Based on this, the potential growth in the market or extended scope
could be considered. Notably, as part of digitalization, the process related to insurance
payment could be introduced and improved using the banking software and data analysis
upon the insurance payment review and insurance accident investigation [3]. This implies
that enhanced digital services and channels within established systems could offer new
experiences to clients.

Table 3 shows that the word “risk” had high betweenness, closeness, and eigenvector
centralities in 2019, along with the newly emerged word, “value”. The words “platform”
and “future” appeared within the top 30. The word “risk” indicates the emphasis on
market regulations and the social, cultural, and economic risks. The appearance of the
word “platform” predicted the activated insurance sales through various platforms, in-
cluding online and mobile channels, while new and potential clients were expected to
emerge [3]. Furthermore, the conversion of the work environment towards higher effi-
ciency during the COVID-19 pandemic implied the start of the new system application
regarding the employment process, work environment, and training policies to suit the
telecommuting environment.

Table 4 shows that the word “people” emerged among the top keywords in 2020,
compared to 2018 and 2019. The words “growth”, “challenge”, and “team” appeared
within the top 30. In 2020, the word “people” emphasized the need for professionality



Sustainability 2022, 14, 9976 11 of 21

regarding the motivation of the team, fluent communication among team members, and
their collaboration capacity underlying innovation. With the increased demand for telecom-
muting due to the COVID-19 pandemic, the key human resources should be efficiently
developed, maintained, and utilized. The resources should be distributed based on needs.
The words that emphasized the change in the future work environment were linked.

4.2. Weight Loading on the Words

According to the centrality results, the classification and analysis of the words with
weight values are as follows: words ranked within the top 30 for the highest levels of
betweenness, closeness, and eigenvector centralities were given a weight value of 3. Words
ranked within the top 30 for the highest levels of the two centrality types were assigned a
weight value of 2. Words ranked within the top 30 for the highest level of at least one of the
three centrality types were assigned a weight value of 1 [21].

As shown in Table 5, a total of 19 words, including “business” and “management”,
were in the Weight 3 clusters in 2018, while 10 words, including “industry” and “partner”,
were in the Weight 2 clusters and 11 words including “process” and “mentality” were in the
Weight 1 cluster. In 2019, a total of 17 words including “technology” and “advancement”
were in the Weight 3 clusters, 10 words including “structure” and “strategy” were in the
Weight 2 clusters, and 19 words including “investment” and “market” were in the Weight
1 cluster. In 2020, 22 words including “people” and “opportunity” were in the Weight
3 clusters, 7 words including “challenge” and “project” were in the Weight 2 clusters, and
10 words including “community” and “sustainability” were in the Weight 1 cluster.

Table 5. Weighted words classified according to the results of centrality analysis in 2018~2020.

2018 2019 2020

Cluster Word Word Word

Weight 3

business, development,
customer, market,

technology, growth,
product, company, management,

service, value,
transformation, strategy,

environment, data, sale, risk,
client, channel

business, development, risk,
customer, technology, growth,

service, value,
product, company,

transformation, industry
capability, platform, effort,

environment, society

business, management,
customer, service,

development, company,
technology, people, risk, value,
opportunity, system, product,

strategy, industry, growth,
issue, transformation, society,

market, effort, capability

Weight 2

capability, opportunity,
regulation, partner,

focus, rate, structure,
system, effort, industry

model, core, structure,
strategy, experience, future,

governance, world, data, area

operation, enhance, challenge,
high quality, model, project, time

Weight 1

need, spirit, world,
operation, process,
initiative, culture,

sustainability, interest,
impact, model

operation, advancement,
empowerment, high quality

project, point, issue,
solution, system, rate, pace,
investment, country, board,
market, time, leader, policy,

impact

team, community,
sustainability, employee

support, impact, culture, area,
health, investment

4.3. Mapping of the Words with the Success Factors of Open Innovation

The weighted words and success factors of open innovation were mapped according
to the weighted cluster. The results are presented in Appendix A. Table A1 shows the
correlations of the words in the Weight 3 cluster for 2018 and the nine success factors of
open innovation. Among the nine success factors, governance, culture, and strategy were
multi-mapping. Table A2 shows the correlations of the words in the Weight 2 cluster with
facilitators, leadership, and strategy in multi-mapping. Table A3 shows the correlations of
the words in the Weight 1 cluster, with people displaying a lack of mapping.
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The results of mapping the weighted words for 2019 and the success factors of open
innovation are shown in Tables A4–A6. Table A4 shows the correlations of the words in the
Weight 3 cluster with all factors in mapping and relational issues, culture, and strategy in
multi-mapping. Table A5 shows the correlations of the words in the Weight 2 cluster with
culture and strategy in multi-mapping. Table A6 shows the correlations of the words in the
Weight 1 cluster with relational issues, people, and processes in multi-mapping.

The results of mapping the weighted words for 2020 and the success factors of open
innovation are shown in Tables A7–A9. Table A7 shows the correlations of the words in
the Weight 3 cluster with all factors in mapping and governance, process, and strategy in
multi-mapping. Table A8 shows the correlations of the words in the Weight 2 cluster, with
facilitators and leadership being unmapped. Table A9 shows the correlations of the words
in the Weight 1 cluster, with governance and process in multi-mapping and leadership
being unmapped.

4.4. Factor-Based Network Analysis and Visualization

After mapping the weighted words with the success factors of open innovation,
eigenvector centrality analysis was performed to identify the correlations among the
success factors, and the network was visualized [65]. The network for 2018 based on the
eigenvector centrality analysis is presented in Figure 2. The key node is process, with strong
links to the green nodes of governance and strategy. The network for 2019 is presented in
Figure 3. The key node is provision of resources, with strong links to the purple nodes of
relational issues, people, and culture. The network for 2020 is shown in Figure 4. The key
node is governance, with strong links to the purple nodes of people, culture, and process.
The peripheral node of all three years (2018–2020) was leadership, which displayed the
weakest links.
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5. Discussion
5.1. Keywords Extraction and Variation

The keywords exhibiting significant variations across the three years were extracted
from the keyword analysis. As shown in Table 6, the new keywords linked within the top
10 words of the highest eigenvector centrality were “market” in 2018, “risk” and “value”
in 2019, and “people” in 2020. Based on these keywords that newly emerged in the CEO
message within the top 10 words of each year, the changes in the innovative management
of global insurers could be examined. An example sentence containing the newly emerged
keywords in the CEO message is as follows.

“There is a broad prospect for product and service innovation in line with the market
trend . . . ”.

“to the operational guideline of “prioritizing business value, strengthening sales force,
achieving stable growth, upgrading technology, . . . as our strategic core, making new
strides in shouldering corporate social responsibility, quality development, technology
empowerment, reform and transformation, and risk prevention and control . . . ”.

“We have a commitment to provide new value our customers and society expects from us . . . ”.

“We kept investing in digital innovations and foundational technologies, in people and
in our businesses . . . ”

Table 6. Keywords list in 2018~2020.

2018 2019 2020

Ranking Word Ranking Word Ranking Word

1 business 1 business 1 business
2 development 2 development 2 management
3 customer 3 risk 3 customer
4 market 4 customer 4 service
5 technology 5 technology 5 development
6 growth 6 growth 6 company
7 product 7 service 7 technology
8 company 8 value 8 people
9 management 9 product 9 risk
10 service 10 company 10 value

As the example depicts, emphasis was placed on the importance of advancing into
the market in 2018, before the COVID-19 outbreak. This indicates that a foundation was
established to advance towards digitalization by applying digital services reflecting market
needs. In addition, insurers responded to the flow of the market by applying digital
technologies such as AI-based underwriting automation, and developing platforms that
allow mobile insurance subscriptions. Therefore, the insurers that had entered the digital
transition period were moving from the simple provision of insurance services towards
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the use of digital technologies to provide risk prevention services, leading a paradigm
shift [66].

With the outbreak of COVID-19 in 2019, the emphasis was on the importance and
value of risk management. Durst and Ståhle [27] claimed that resource provision included
keywords such as risk, potential client search, environment, and value; these keywords
were extracted in this study. This indicates that insurers created novel values according
to client needs and delivered new values to clients against competitors to achieve client
value innovation. The insurers establish a virtuous cycle that provides the driving force
towards client values and, through innovation, strive to contribute to enhancing enterprise
values. The insurers also increase their dependency on new technologies and data sources
to reconsider efficiency, reinforce cyber security, and improve the overall capacity of the
organization. Changes such as process simplification and client-tailored service provision
through automation ultimately reflect the insurers’ will to improve client experience [67].

After the COVID-19 outbreak, the focus was placed on the importance of people.
The COVID-19 pandemic highlighted communication with employees and their partici-
pation, motivation, and creation of a new organizational culture. This indicates that the
responsibility for decision-making based on project execution goals and issues has been
emphasized [31]. In addition, the competition for employing able individuals deepened
in the circumstances after the COVID-19 outbreak, posing challenges to acquiring human
resources. The competition for recruiting individuals with strong IT development and data
analysis capabilities was notably high, consistent with the digital transition. Deloitte [67]
showed that insurers were faced with the challenge of discovering and fostering talented
individuals, especially human resources, in technological fields, along with maintaining
and advancing the digitalized operation system.

5.2. Characteristics of Innovative Management

In this study, based on the success factor mapping of open innovation for each key-
word with analyzed centrality, inferences were drawn regarding the trends, characteristics,
and changes in emphasis in open innovation management. The finding in this study is that
the digitalization target of the insurers moved beyond the application of the conventional
processes and business models towards the overall digital transition over three years, con-
sistent with Kim and Kim [26]. In addition, Kim and Kim [26] reported that CEOs gradually
recognized the importance of ESG, which is also consistent with this study. However, this
study was distinguished from Kim and Kim’s [26] on the CEOs of Korean insurers, where
the CEOs recognized the importance of social responsibility (S), emphasizing the three
values of ESG.

Mapping the keywords and the success factors of open innovation showed that the
emphasis was on the process in 2018. As Figure 2 shows, the process strongly links to
governance and strategy. Governance indicates the mechanism and structure of the open
innovation process, while strategy indicates the execution of the innovation process. This
lent a degree of support to previous studies reporting that insurers strive to develop
insurance packages by applying different techniques and understanding the technology
life cycle [27,31]. It can thus be presumed that insurers perceived changes in market
mechanisms and the start of digital services.

In 2019, the emphasis was on resource provision. As shown in Figure 3, the provision
of resources is strongly linked to relational issues, people, and culture, in structural terms.
The COVID-19 era appears to have highlighted the response to external risks and decision-
making based on risks, social connections, economics, and partnerships, emphasizing
the time and availability of resources for open innovation. In addition, this supports a
previous study [27] that emphasized the balance between innovation and general tasks,
communication skills, and organizational culture, including trust. Thus, insurers provide
an environment to boost productivity, including flexible work options consistent with
telecommuting due to the COVID-19 pandemic.
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In 2020, the emphasis was on governance. As Figure 4 shows, governance exhibits
strong structural links to people, culture, and process. Therefore, education and culture,
such as networking and knowledge sharing, were highlighted in 2020. This indicated a
phase of restructuring the workforce and organization and monitoring market fluctuations
as a strategy to respond to the COVID-19 pandemic. The insurers recruited MZ-generation
staff to replace the aging workforce with the long-term goals of human resource manage-
ment. In addition, this coincided with a previous study [68] emphasizing more vigorous
recruitment of individuals with advanced data analysis and automation technology skills
to promote more rapid and effective digital innovation.

Furthermore, Governance is one of the ESG; “Environmental”, “Social”, and “Gov-
ernance” structures, a factor related to the sustainable growth of enterprise [31]. This
implied that insurers valued society and the environment and strived to provide positive
impressions to clients. This indicates that, as in previous studies [69–71], the culture in
which clients show preference toward products of companies that contribute to society has
spread. In contrast, companies could enhance their values through positive reviews by
stakeholders and investors. With the continuation of such a virtuous cycle of clients and
companies, potential sales increases and sustainable growth are anticipated.

6. Conclusions

This study investigated official CEO messages through text-mining analysis of the SR
or AR, rather than through a survey or interview of CEOs. Network analysis was performed
on text mining and the mapping of innovation factors using the CEO messages of global
insurers. Furthermore, the characteristics of innovative management were identified. The
significance of this study lies in the extraction of keywords through the analysis of the CEO
messages of global insurers, and in the detection of the changes in open innovation success
factors in the past three years.

The implications of the results of this study are as follows. The CEO messages contain
words related to the directionality of innovative management, and reflect the current
circumstances faced by the company. Thus, this indicates the strong interest and will of
each CEO in regards to innovation. The CEO’s message is significant in suggesting the
directionality of innovative management to stakeholders, clients, and employees, as it
contains diverse words directly connected to innovation. From a practical point of view, it
can be used to provide data that can be used by stakeholders, customers, and executives and
employees to understand various market contexts such as the digital environment and the
impact of climate change after COVID-19. In addition, it can be used to provide monitoring
data to lead the insurance industry for insurers that are aware of the importance of corporate
social responsibility. The significance of this study is as follows. First, from a theoretical
perspective, the actual and official CEO messages were examined through keyword and
network analyses with visualized results, rather than through statistical quantification, to
suggest a novel research method regarding the directionality of innovative management
strategies. Second, from a practical perspective, insights to lead healthy financial culture
were provided through financial innovation, the enhanced competitive edge in financial
markets, and the continuous appeal of future growth engines. Finally, from a political
perspective, insights were provided to resolve the issues of sales channel diversification
and information asymmetry, consistent with the digital transition. The analysis of the CEO
messages of insurers and the entire finance industry, including banks and stock markets,
may allow the directionality of innovative management to be determined regarding the
study of financial policies.

In this study, CEO messages (including letters and statements) in the SRs or ARs were
collected for the top 100 insurance companies in 2020, as announced by Brandirectory in
their annual report. Furthermore, CEO messages were collected from companies ranked
within the top 100 in 2020 for three consecutive years over 2018–2020. Thus, a limitation of
this study is that the company rankings in 2018 and 2019 were not reflected. There could
have been companies that had entered or fallen out of the top 100 in these two years. In
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addition, as the study investigated the last three years, while the COVID-19 pandemic
persisted, future studies may extend the period for further investigation.

More studies should be conducted on CEO messages regarding innovation. First,
CEO messages regarding innovation may be analyzed for the upper and lower groups of
open innovation characteristics. Through this, the differences in perspectives on innova-
tion between the upper and lower groups will be discovered. Based on the results, the
directionality of innovation from market leaders can be discussed. Second, CEO messages
of companies that have continuously maintained their top ranks may be analyzed. The
insurance company rankings are updated each year by Brandirectory, with the change in
ranking highlighted based on the rank of the previous year. Companies that have main-
tained the top ranks for three or more years can be presumed to be executing sustainability
management. Analyzing the CEO messages of such companies will be significant, as the
companies may be leaders in sustainability management and innovation. Finally, CEO
messages may be analyzed by country and continent. Such studies will allow insurers to
benchmark the directionality of strategy across different countries. Notably, a significant
insight may be gained for developing the market advancement strategy of global insurers.
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Appendix A

Table A1. Mapping list of safety performance factors and Weight 3 words in 2018.

Word A B C D E F G H I

business X X X
development X X X

customer X X X
market X X X

technology X X X
growth X X X
product X X X

company X X X
management X X X

service X X
value X X

transformation X X X
strategy X X X

environment X X X
data X X X
sale X X X
risk X X X

client X X X
channel X X X

A: Provision of resources, B: Governance, C: Relational issues, D: People, E: Culture, F: Process, G; Facilitators,
H: Leadership, I: Strategy.
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Table A2. Mapping list of safety performance factors and Weight 2 words in 2018.

Word A B C D E F G H I

industry X X X
capability X X X

opportunity X X X
regulation X X X

partner X X X
focus X X X
rate X X X

structure X X X
system X X X
effort X X X

A: Provision of resources, B: Governance, C: Relational issues, D: People, E: Culture, F: Process, G; Facilitators,
H: Leadership, I: Strategy.

Table A3. Mapping list of safety performance factors and Weight 1 words in 2018.

Word A B C D E F G H I

need X X X
spirit X X X
world X X X

operation X X X
process X X X

initiative X X X
culture X X X

sustainability X X X
interest X X X
impact X X X
model X X X

A: Provision of resources, B: Governance, C: Relational issues, D: People, E: Culture, F: Process, G; Facilitators,
H: Leadership, I: Strategy.

Table A4. Mapping list of safety performance factors and Weight 3 words in 2019.

Word A B C D E F G H I

business X X X
development X X X

risk X X X
customer X X X

technology X X X
growth X X X
service X X X
value X X X

product X X X
company X X X

transformation X X X
industry X X X

capability X X X
platform X X X

effort X X X
environment X X X

society X X X
A: Provision of resources, B: Governance, C: Relational issues, D: People, E: Culture, F: Process, G; Facilitators,
H: Leadership, I: Strategy.
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Table A5. Mapping list of safety performance factors and Weight 2 words in 2019.

Word A B C D E F G H I

model X X X
core X X X

structure X X X
strategy X X X

experience X X X
future X X X
world X X X
area X X X
data X X X

governance X X X
A: Provision of resources, B: Governance, C: Relational issues, D: People, E: Culture, F: Process, G; Facilitators,
H: Leadership, I: Strategy.

Table A6. Mapping list of safety performance factors and Weight 1 words in 2019.

Word A B C D E F G H I

operation X X X
advancement X X X

empowerment X X X
high quality X X X

project X X X
point X X X
issue X X X

solution X X X
system X X X

rate X X X
pace X X X

investment X X X
country X X X
board X X X

market X X X
time X X X

leader X X X
policy X X X
impact X X X

A: Provision of resources, B: Governance, C: Relational issues, D: People, E: Culture, F: Process, G; Facilitators,
H: Leadership, I: Strategy.

Table A7. Mapping list of safety performance factors and Weight 3 words in 2020.

Word A B C D E F G H I

business X X X
management X X X

customer X X X
service X X X

development X X X
company X X X

technology X X X
people X X X

risk X X X
value X X X

opportunity X X
system X X X
product X X X
strategy X X X
industry X X X
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Table A7. Cont.

Word A B C D E F G H I

growth X X X
transformation X X

society X X X
capability X X X

issue X X X
market X X X
effort X X X

A: Provision of resources, B: Governance, C: Relational issues, D: People, E: Culture, F: process, G; Facilitators,
H: Leadership, I: Strategy.

Table A8. Mapping list of safety performance factors and Weight 2 words in 2020.

Word A B C D E F G H I

operation X X X
enhance X X X

high quality X X X
challenge X X X

model X X X
project X X X

time X X X X
A: Provision of resources, B: Governance, C: Relational issues, D: People, E: Culture, F: process, G; Facilitators,
H: Leadership, I: Strategy.

Table A9. Mapping list of safety performance factors and Weight 1 words in 2020.

Word A B C D E F G H I

team X X X
community X X X

sustainability X X X
employee X X X
support X X X
impact X X X
culture X X X

area X X X
health X X X

investment X X X
A: Provision of resources, B: Governance, C: Relational issues, D: People, E: Culture, F: Process, G; Facilitators,
H: Leadership, I: Strategy.
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