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Abstract: The study of the effect of corporate entrepreneurship(CE) which is a key indicator of
success in corporate innovation performance(IP) is a central research topic. However, an empirical
study on whether various types of government support(GS) have a moderating effect between these
two variables is of new interest. This study empirically analyzed the effects of CE on IP and analyzed
the indirect effects of GS on CE and IP based on 4000 Korean manufacturing firms. The results
showed that all five factors of CE (innovativeness, risk-taking, proactiveness, autonomy, and
competitive aggressiveness) had a positive effect on IP. In addition, the moderating effect of GS on
the relationship between CE and IP was validated in seven categories: taxation, subsidies, financial
support, human resources, technology, certification, and procurement. The results showed that five
types of GS, other than financial support and technical support, strengthened the effect of CE on IP.
This study provides a basis for establishing a strategy for strengthening organizational
entrepreneurship and for selecting and focusing on various types of GS. It can be concluded that for
more effective government support policies, direct government financial support or technical
support should be more elaborately implemented.
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1. Introduction

The environment of organizations is changing very rapidly. Organizations need to innovate,
change, and transform quickly to meet the changing market expectations [1]. Organizational
innovation is essential to survive in various competitive conditions, such as those of accelerating
technological development, globalization, and intensifying competition. Innovation is critical for
driving organizational performance [2] and is fundamental in achieving a sustainable competitive
advantage in the business environment [3]. Successful innovation enables a company to create
exclusive products that enable premium strategies and further enhance their competitive advantage.

Many scholars have studied how to achieve innovation more efficiently and effectively and have
emphasized the importance of entrepreneurship in achieving successful innovation outcomes [4-6].
Entrepreneurship is an important factor in improving productivity and fostering economic growth,
and CE facilitates the creation of new businesses through the creation of innovative products or
processes, market development, and the adoption of strategic innovations [1]. CE is a valuable
strategy that can be adopted by any organization seeking to innovate and expand [7] and it is a
dynamic shift away from previous routines, strategies, business models, and operating environments
in order to embrace new combinations of resources and make innovative proposals [8].

Firms with a high CE intensity show an aggressive preference for maximizing profits, while
firms with a low CE intensity adopt a 'wait-and-see' strategy to minimize risk [9-11]. According to
Astrini et al.(2020), entrepreneurial firms are characterized by three well-known dimensions: (1)
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innovativeness in exploring new opportunities, (2) proactiveness in entering the market before their
competitors, and (3) risk-taking when introducing new products [12]. Entrepreneurship and
innovation positively influence each other and interact to help organizations prosper [13].
Entrepreneurship and innovation are complementary, and combining them well is essential for
organizational success and sustainability in today's dynamic and changing environment [14].
Innovation is an essential choice for long-term competitive advantage and corporate survival, but it
requires much time, effort, and money. As a result, it is difficult for individual companies to achieve
IP through their own efforts alone.

Governments are increasingly utilizing a variety of policies to encourage companies to innovate
and generate innovative outcomes. The most typical direct government intervention is to provide
financial support such as R&D subsidies and tax incentives. However, in addition to direct financial
or in-kind support, support can also be provided indirectly in the form of subsidies, such as those
offered to consumers when purchasing certain products. According to the OECD, the main policy
instruments used to support innovation include subsidies, capital support, borrowing support,
capital support guarantees, payments for products and services, tax benefits, and access to
infrastructure and services [15]. In particular, the ratio of the Korean government's R&D investment
to the GDP was 4.9% in 2021, making it the highest among the OECD countries. That of the United
States is at 3.5%, that of Japan is at 3.3%, and that of Germany is at 3.1%. With such large investments,
there is an urgent need for empirical research on the effectiveness of government support. According
to an OECD report, government support can effectively stimulate innovation and lead to economic
growth.

The aim of this study was to provide empirical evidence of the factors affecting firms' IP by
conducting an empirical analysis of the relationships among CE, IP, and GS. Despite many
researchers studying various aspects of CE and agreeing that enhancing CE contributes to firms’
performance and growth, there are few empirical studies on the effect of CE on IP. In addition,
although governments in various countries have tried to improve firms’ performance by providing
various forms of support, few studies have specifically identified the effectiveness of GS, and there
are few comprehensive empirical studies on firms’ IP stratified by the type of GS. Consequently, this
study, which specifically examines the moderating effect of GS on the relationship between CE and
IP, will help improve governments’ efforts towards innovation.

This study empirically analyzed the relationships among CE, GS, and IP based on reliable survey
data from the Science and Technology Policy Institute (STEPI). The dataset utilized in this study is
that of the Korean Innovation Survey (KIS), which is an extensive and highly reliable source of
information on manufacturing companies in Korea and is based on the Oslo Manual developed by the
OECD and Eurostat. The Oslo Manual is an internationally recognized set of guidelines for collecting
and interpreting data on the activities of innovation in different sectors of the economy. Based on
data from the KIS, this study aimed to empirically verify the impact of CE on IP and the impact of GS
on IP in 4,000 manufacturing firms in Korea, providing an important reference for the successful
innovation performance of organizations. The research questions of this study were as follows.

RQ 1. Does CE have a significant effect on IP?

RQ 2. Does GS moderate the relationship between CE and IP?

The results of the study showed that all five factors of CE (innovativeness, risk-taking,
proactivity, autonomy, and competitive aggressiveness) positively affected IP. In addition, the
moderating effects of seven types of GS (tax incentives, subsidies, financial support, human resource
support, technical support, certification support, and procurement support) were validated, and it
was found that five types of GS, namely, tax incentives, subsidies, human resource support,
certification support, and procurement support moderated the relationship between CE and IP. The
results also showed that the indirect effects of GS on IP were different, depending on the
characteristics of individual firms' CE.

The results of this study provide important evidence for the strengthening of CE and the
provision of various types of GS to improve firms' IP. When implementing support policies, the
entrepreneurial characteristics of firms should be considered for the selection of target firms and the
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strengthening of support policies to match the firms’ characteristics, so that IP can be more effectively
improved. As innovation policies are vital for supporting economic growth and improving
competitiveness, governments should utilize various policies to help promote firms' innovation
activities and generate innovative performance. This study will contribute to the formulation of
specific governmental support strategies.

2. Theoretical Background and Hypotheses

2.1. Corporate Entrepreneurship (CE) and Innovation Performance (I1P)

Innovation is the implementation of new or significantly improved products or processes, new
marketing methods, and new organizational methods in business practices, in the organization of the
workplace, or in external relations [16]. Innovation is also an important function of entrepreneurship
that enables entrepreneurs to create new wealth-creating resources or enhance existing resources
[17,18]. It involves transforming novel and imaginative ideas into tangible outcomes, such as by
creating new products or services, integrating disparate concepts in new ways, finding new uses for
existing resources, and moving existing ideas into new contexts [19].

According to Drucker (2002), innovation is "a specific function of entrepreneurship, how
entrepreneurs create new wealth-creating resources or endow existing resources with enhanced
potential to create wealth" [17]. Van de Ven (2017) defined innovation as the development and
implementation of new ideas over time by people engaged in transactions with others within an
institutional order [20]. By utilizing innovation, entrepreneurs can enhance their competitiveness and
create value for stakeholders, including customers, employees, and investors. Innovation is an
essential component of corporate success, and managing it effectively is critical for sustaining long-
term growth and profitability.

Chaithanapat et al. (2022) emphasized the pivotal role of innovation in shaping organizational
performance [2]. Improvements in organizational effectiveness through innovation are more
pronounced among individuals who are quick to embrace advancement than among those who resist
change [3]. Hence, innovation is fundamental to achieving a sustainable competitive advantage in the
business environment. It is important to recognize that a successful innovation process can be a real
source of competitive differentiation, as it enables premium pricing strategies by providing exclusive
offers that are not available in a competitive environment. Furthermore, given that a successful
process of innovation that introduces new products contributes to establishing and strengthening a
competitive advantage, modern innovative organizations not only leverage innovation to generate
these advantages, but also exert dominance and outperform market leaders within the industries that
they re-enter [21].

Innovation capability refers to a firm's ability to successfully introduce and adapt new ideas into
products, services, and processes [22], and its ability to explore new opportunities or devise new
solutions to given problems [23]. Furthermore, innovation capability is a comprehensive set of assets
encompassing technology, products, processes, knowledge, experience, organizations, and others
that support and foster a firm's technological innovation strategy [24]. It is an important resource that
ensures sustainable success by supporting and fostering a firm's innovation strategy and is an
important outcome of innovation activities [25]. Since innovation activities begin with an
understanding of the organization's internal environment to build core competencies, inter-firm
differences in innovation activities are associated with specific resources, that ultimately enhance a
firm's competitiveness [26].

Innovation capability is an important determinant of innovation performance [27,28]. As a result
of innovation capability, innovative products are more appealing to customers, which affects a firm's
competitive advantage [29] and increases revenue generation through innovation performance [30].
This study examined the effects of CE on IP. According to the literature, innovation performance (IP)
is defined as the development of new or significantly improved products or services over existing
products or services.


https://doi.org/10.20944/preprints202308.1093.v1

Preprints (www.preprints.org) | NOT PEER-REVIEWED | Posted: 15 August 2023 d0i:10.20944/preprints202308.1093.v1

In the traditional context, entrepreneurship has functioned as a tool for identifying and
capturing opportunities in technological innovation [31] and has contributed positively to both
technology-driven and market-driven innovation [32]. With the revitalization of venture capital in
the mid-20th century, entrepreneurship was propagated as a tool for enhancing corporate
competitiveness, which became a driving force for maintaining and growing the dynamism of market
economies [33]. Early research on entrepreneurship focused primarily on startup venture founders,
but as organizations matured, the scope of research expanded beyond individual participants, such
as entrepreneurs and key decision-makers, to encompass entire firms [34]. As society has evolved
into a knowledge-based economy, entrepreneurship is recognized as a source of competitive
advantages, such as corporate innovation, learning, and environmental adaptability [35].
Emphasizing the process of technological innovation within technology-driven firms, technology
entrepreneurship represents "a style of corporate leadership that identifies technology business
opportunities with high-growth potential through principles-based decision-making, mobilizes the
necessary people and capital, and systematically manages the significant risks associated with rapid
growth" [36]. It also operates as "a mechanism for creating new resource combinations and
integrating technical and commercial domains in a profitable way to realize technological innovation"
[37].

Stam (2013) defined intrapreneurship or entrepreneurial employee activities as the development
of new business activities by employees, and they followed a bottom-up approach [38,39]. CE, on the
other hand, can be seen as a decision initiated by top management, that is then realized at lower levels
of an organization. CE refers to entrepreneurship behaviors that occur within an organization [40]
and includes a variety of activities such as organizational improvement, innovation, and new venture
creation; these activities affect the organization's survival, growth, and performance [41,42]. The
definition of CE has evolved over time, and various definitions have emerged [43]. One of the most
widely used definitions is that of Sharma and Chrisman (1999). According to Sharma and Chrisman
(1999), CE is the process by which individuals or some group of individuals within an existing
organization create a new organization or bring about innovation or improvement within that
organization [44]. CE is referred to with various terms such as internal entrepreneurship [45],
internal corporate venturing [46], corporate venturing [47,48], and intrapreneurship [4], and CE and
intrapreneurship are sometimes used interchangeably. Similar terms include organizational
entrepreneurship, corporate venturing, and strategic entrepreneurship [49,50].

Recent research on CE has focused on how firms create new businesses to deliver new returns
and value for shareholders [51], and in both the academic and practical domains, it is widely
acknowledged as a valid pathway toward improving organizational performance [52].
Entrepreneurship is closely linked to a firm's ability to operate or utilize its resources [53,54], and the
efficiency of and capacity for resource utilization depend on the intensity of entrepreneurship [55].
Firms exhibiting a high intensity of entrepreneurship actively develop new products [56], and a
higher intensity of entrepreneurship enhances technological innovation performance [57-59].

The reason for why companies need to strategically strengthen CE is that change, innovation,
and improvement are needed in the market to avoid stagnation and downturn, and it can be used to
overcome weaknesses in current corporate management methods and solve problems such as
employee turnover due to dissatisfaction with bureaucratic organizations[4,5]. In general, CE can
take many forms, such as continuous regeneration, organizational rejuvenation, strategic renewal, or
territorial redefinition. Organizations that undertake CE are perceived as dynamic and flexible, and
they are able to catch new opportunities as they arise [6]. These organizations accept risk and
acknowledge that the outcomes of innovation are uncertain [60]. Building on the literature, corporate
entrepreneurship (CE) was defined in this study as the active effort of an organization to take risks,
create new businesses, and stimulate innovation and change.

According to the various definitions of CE, in essence, it is an important driver of innovation.
Entrepreneurship has become an integral part of the innovation ecosystem at both the individual and
corporate levels [61]. Companies today make various policies to enhance entrepreneurship [62], and
waves of entrepreneurship have been witnessed in many organizations [63]. Although
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entrepreneurship and innovation performance are highly interdependent, there is a lack of empirical
research that clearly supports this relationship [64-66]. Accordingly, in this study, CE will be a
positive effect on IP and this study establishes the following hypotheses to validate it.

H 1. CE has a positive effect on IP.

H 1-1. Innovativeness has a positive effect on IP.

H 1-2. Risk-taking has a positive effect on IP.

H 1-3. Proactiveness has a positive effect on IP.

H 1-4. Autonomy has a positive effect on IP.

H 1-5. Competitive aggressiveness has a positive effect on IP.

2.2. Government Support (GS) and Innovation Performance (IP)

Striving for IP involves not only individual companies but also governments. There are many
difficulties in achieving IP through the efforts of individual companies alone, and institutional and
financial support from governments helps companies achieve IP. Previous studies have shown that
GS in the form of public policy instruments is highly correlated with private R&D expenditure and
IP [67,68], and R&D expenditure is known to stimulate IP [69,70].

Government support programs include direct and indirect financial transfers to firms, which can
be in the form of financial assistance or in-kind contributions. They can also be provided directly or
indirectly, such as through subsidies offered to consumers when purchasing certain products. Public
support intended to benefit businesses can target business activities or their results. Methods of
categorizing government policy instruments include classifying them according to the objective of
the support provided for innovation capacity or innovation activities, policy objectives, the type of
instrument, the level of the responsible government agency, any conditions of the support, and the
monetary value of the support [15].

According to the OECD’s Frascati Manual (2015), the main policy instruments for supporting
innovation include subsidies, equity finance, debt finance, equity finance guarantees, payments for
products and services, tax incentives, and access to infrastructure and services [15]. A subsidy is a
government grant or transfer of funds for innovation activities that are typically related to a specific
innovation project, to help cover the associated costs. Equity financing is when the government
invests in the equity of a company. Debt financing refers to the government providing loans for
innovation activities, and equity financing guarantees refer to the government providing guarantees
to induce third-party investment in an enterprise's innovation activities. Payments for products and
services are purchases of products or services from a business that implicitly or explicitly require
innovation as part of the payment agreement. Tax incentives are provided for R&D expenditures or
innovation performance systems related to innovation activities and outcomes. Finally, there are
policies that directly or indirectly provide infrastructure and services for firms' innovation activities.

The most representative way in which the Korean government directly intervenes to support
corporate R&D investment is by providing financial support, which is typically in the form of R&D
subsidies or tax incentives for firms [71]. Other types of support include start-up support, technical
support, sales and marketing support, and human resource support [72]. GS is designed not only to
encourage firms to invest in innovation, but also to promote collaborative activities between firms
and other organizations [73]. Guellec and Potterie (2003) found that GS for R&D had a positive effect
on firms' R&D investment, and Hinloopen (2000) pointed out that government support policies can
be implemented to encourage firms to form collaborative networks, but there is a lack of analysis of
this aspect [74,75].

The literature on GS and IP in Korea includes the following. Jeon and Yoon (2011) found that
R&D funding, expanded participation in national projects and that support for collaborative activities
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among the industry, academia, and research centers affected firms' IP [76]. Binh and Park (2017)
analyzed the effects of financial support policies for SMEs and found that government support
promoted firms' external growth but made a weak contribution to improving profitability [77]. Yang
et al. (2015) found that GS indirectly enhanced firms' export performance by strengthening their
internal capabilities [78]. Seo and Lee (2007) found a moderating effect of government R&D support
systems on the level of technology management in SMEs [79]. Choi (2015) argued that GS for
technological development expands internal R&D investment, and GS for technology development,
technical support, and the development of human resources strengthens R&D cooperation [80].

Jeon and Nam (2019) examined the impacts of research and human resource development
support systems on technological innovation performance and the mediating effect of
entrepreneurship in this relationship for SMEs, and they found that research and human resource
development support systems generally have a positive impact on technological innovation
performance [81]. Lee et al. (2013) found that GS for technological development had a significant
positive effect on the IP of SMEs [82]. Suh (2018) empirically analyzed the type of impact of financial
support from the government and private financing on the technological innovation performance of
domestic venture firms and found that financial support from the government positively mediated
technological innovation performance by using differentiated cooperation networks with external
cooperation partners, thus confirming the relationship between the utilization of the governmental
support system and IP [83].

Various prior research studies confirmed the significant relationship between GS and IP.
However, few studies have analyzed the impact of specific government support systems, and none
have explored the relationships among CE, GS, and IP. Hence, this study aimed to analyze the effects
of GS on the relationship between CE and IP by formulating the following hypothesis.

H 2. GS positively moderates the relationship between CE and IP.

In this study, KIS data were used to investigate GS by using relevant questionnaire items. By
using the KIS data, the moderating effects of each of the seven government support systems (tax
support, subsidies, financial support, human resource support, technical support, certification
support, and procurement support) were examined. The sub-hypotheses were as follows.

H 2-1. Tax support positively moderates the relationship between CE and IP.

H 2-2. Subsidies positively moderate the relationship between CE and IP.

H 2-3. Financial support positively moderates the relationship between CE and IP.

H 2-4. Human resource support positively moderates the relationship between CE and IP.
H 2-5. Technical support positively moderates the relationship between CE and IP.

H 2-6. Certification support positively moderates the relationship between CE and IP.

H 2-7. Procurement support positively moderates the relationship between CE and IP.

3. Research Method

3.1. Research Model

This study aimed to empirically verify the effect of CE on IP and the moderating effect of GS.
Figure 1 shows the research model.
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Figure 1. Research model.

3.2. Variables

Several dimensions of CE can be found in the literature. Ferreira (2010) researched the
antecedents of entrepreneurship and emphasized the importance of entrepreneurship at the firm
level. He suggested that entrepreneurship interacts with individual, organizational, and
environmental factors, as well as a firm’s performance and growth, and proposed a strategic
orientation consisting of risk-taking, innovativeness, proactivity, and autonomy [84]. Li et al. (2012)
conducted a study on entrepreneurial orientation in international markets and proposed the
definition of entrepreneurial orientation as innovativeness, proactivity, and risk-taking [85]. They
studied the effects on international scope and found that greater innovativeness and proactivity
increased international scope, while the opposite result was found for risk-taking [85].

Linton (2019) investigated how the attributes of the processes and outcomes of the
entrepreneurial orientation (EO) dimension interacted with each other by conducting a longitudinal
study over two years [86]. The study proposed innovativeness, risk-taking, and proactivity as the
subdimensions of EO, and it argued that each sub-dimension should be separated into process and
outcome components [86]. Astrini et al. (2020) measured the intensity of CE by using innovativeness,
proactivity, and risk-taking in four SMEs in Indonesia. The results showed that all four SMEs had
low to moderate CE intensity [87]. Al-Mamary and Alshallaqi (2022) researched the impact of EO on
entrepreneurial intentions, categorizing aspects of EO into autonomy, innovativeness, risk-taking,
proactivity, and competitive aggressiveness. The results showed strong correlations among
autonomy, innovativeness, risk-taking, proactivity, and entrepreneurial intentions [88].

The KIS data used in this study categorize aspects of CE into innovativeness, risk-taking,
proactivity, autonomy, and competitive aggressiveness. Beyond individual dispositions, as an
organizational culture, CE enhances a company's innovativeness, causes the risk of change to be
accepted, and involves actively striving to pre-empt the market ahead of competitors. Moreover, the
types of GS were categorized into taxation support, subsidies, financial support, human resource
support, technical support, certification support, and procurement support.

CE was measured by using a scale from 1 to 7. For example, innovativeness was measured on a
scale from 1 (stable and established business procedures) to 7 (business procedures that pursue
change and innovation). GS was measured on a scale of 1 (very low) to 5 (very high), with 0 for "not
utilized". The dependent variable, IP, was measured according to whether new products or services
were developed. The operational definitions of the variables used in this study are shown in Table 1.
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Table 1. Operational definitions of the variables.

Var. Definition
CE_iv Emphasizing work procedures that pursue change and innovation
CE_rt A tendency to pursue risk-taking in decision-making
CE_pa Proactively responding ahead of competitors
CE_an Emphasizing autonomy and delegation of authority in members
CE_ca A tendency to pursue competition and expand the market share
P New or radically improved products or services compared with existing

offerings

Tax deductions or exemptions for research, development of human

G5_tax resources, and industrial technology
GS sub Sub.sidies supporting participation in national research or development
- projects
Financial support such as investments, loans, guarantees, financial support
GS_fin for technology, assessment of linked technology, and research and
development guarantees
Human resources support, including assistance in recruitment, employment
GS_hr recommendations, dispatching, personnel training, appointments, and

technological personnel support centers

Technical support, such as technological development,
GS_tech  commercialization/transfer of technology, patent strategies, and
construction/utilization of infrastructure
Certification support, such as company certification,
GS_cert e
technology/performance certification, and awards
Procurement support, such as public purchasing, priority procurement

GS_pro . . . .
-P recommendations, and superior product designations

3.3 Research Data

This study used data from the 2020 Korean Innovation Survey (KIS) provided by the Science and
Technology Policy Institute (STEPI). The KIS is a nationally approved statistical survey (approval
number: 395001) conducted and analyzed by the STEPI to continuously assess the status of
innovation and the characteristics of domestic firms. Based on the OECD’s Oslo Manual, an
international guideline for surveys on innovation, the KIS was designed and implemented to allow
international comparisons by using a representative statistical survey of innovation activity at the
enterprise level.

In this study, the KIS data were used to analyze 4000 manufacturing firms while focusing on 16
items covering CE, IP, GS, and general characteristics of the firms. The analysis was conducted in a
manner suitable for publication in academic management journals.

Table 2 shows the general characteristics of the data used in this study. Of the 4000
manufacturing firms used in this study, 3451 had fewer than 300 employees, making up about 86%
of the sample. This reflects a characteristic of Korean firms —the number of small and medium-sized
enterprises is quite high compared with the number of companies. The number of companies in the
sample that were in the national industrial complex was 947, which was about 24% of the sample,
and the numbers of companies listed on the KOSPL KOSDAQ, and KONEX were 259, 328, and 14,
respectively, making up about 15% of the sample, while 85% of the 3399 companies were unlisted.
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Table 2. General characteristics.

Characteristics (N = 4000) Number Percentage
10-49 1935 48.4
50-99 573 14.3
Number of employees 100-299 943 23.6
300-499 233 5.8
>500 316 7.9
. . . Yes 947 23.7
National industrial complex No 3053 76.3
KOSPI 259 6.5
KOSDAQ 328 8.2
Stock market KONEX 14 04
None 3399 85.0

4. Results

The analysis was conducted according to the general procedure of empirical research by using
the SPSS 26.0 software. To validate the moderating effect, the SPSS process macro 4.1 was additionally
installed to analyze by using model 1. The results of this study provided in following.

4.1. Descriptive Statistics of the Variables

The descriptive statistics of the variables used in this study are shown in Table 3. The five factors
of CE were distributed from a minimum of 1 to a maximum of 7, with mean values of 3.12, 2.90, 3.69,
3.75, 4.01, and 1.21 for innovativeness, risk-taking, proactiveness, autonomy, and competitive
aggressiveness, respectively. In the case of GS, the average was very low because it included 0, which
indicated no support from the government. For each factor, there were 1407 firms receiving tax
support, 728 firms receiving subsidies, 594 firms receiving financial support, 548 firms receiving
human resource support, 698 firms receiving technical support, 1021 firms receiving certification
support, and 444 firms receiving procurement support. There was a difference in the average value
according to the type of GS.

Table 3. Descriptive statistics of the variables used in this study (N = 4000).

] Minimum Maximum Standard
Variable Mean . L.

value value deviation
CE_iv 3.12 1 7 1.590
CE_rt 2.90 1 7 1.450
CE_pa 3.69 1 7 1.470
CE_an 3.75 1 7 1.406
CE_ca 4.01 1 7 1.378
GS_tax 1.21 0 5 1.705
GS_sub 0.56 0 5 1.296
GS_fin 0.43 0 5 1.114
GS_hr 0.38 0 5 1.028
GS_tech 0.55 0 5 1.290
GS_cert 0.88 0 5 1.599
GS_pro 0.30 0 5 0.977
1P 0.24 0 1 0.426

4.2. Correlations Analysis

The results of the correlation analysis showed that, among the factors of CE, the correlation
between risk-taking and innovativeness was the highest at 0.689, while among the types of

d0i:10.20944/preprints202308.1093.v1
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government support, the correlation between funding and risk-taking was the lowest at 0.020. Each
factor of CE and CS was found to be significantly correlated with IP at the 95% significance level. The
results of the correlation analysis of the 13 variables used in this study are shown in Table 4. This
study analyzed the existing data and did not undertake a factor analysis because the KIS used a
single-factor questionnaire.

Table 4. Correlation matrix of the 13 variables used in this study (N = 4000).

Variable 1 2 3 4 5 6 7 8 9 10 11 12 13
CE_iv 1

CE_rt 0.689** 1

CE_pa 0.465* 0437** 1

CE_an 0.443** 0.398** 0.403** 1

CE_ca 0.317* 0.279** 0.608**0.401* 1

GS_tax 0.164* 0.041* 0.213**0.257**0.257** 1

GS_sub 0.119** 0.020 0.126**0.129**0.124**0.407** 1

GS_fin 0.121** 0.054** 0.110**0.068**0.128**0.361**0.423** 1

GS_hr 0.265** 0.174* 0.181**0.107**0.164**0.338**0.427**0.531** 1

GS_tech 0.437** 0.384** 0.348**(0.255**(0.300**0.372**0.332**0.405**0.535** 1

GS_cert 0.371** 0.259** 0.325**0.266**0.272**0.496**0.361**0.341**0.413**0.643** 1

GS_pro 0.246** 0.161** 0.204**0.078**0.176**0.344**0.443** 0.588**0.640** 0.564** 0.456** 1

IP 0.160** 0.128** 0.115** 0.037* 0.176**0.166**0.120**0.254**(0.237**(0.231** 0.134** 0.238** 1

Note: * p<0.1, ** p < 0.05.

4.3. Results of Analyzing the Effects of CE on IP

The effects of five factors of CE on IP were analyzed according to the research model. 0The
analysis was conducted by using two-stage logistic regression, and the results are shown in Table 5.

Table 5. Two-stage logistic regression of the effects of five factors of CE on IP (N = 4000).

Variable B S.E Wald Df Sig. OR 95% C1
Lower Upper
CE_iv 0234 0.023  100.430 1 0.000  1.263 1.207 1.322
CE_rt 0203 0025  64.001 1 0.000  1.225 1.166 1.288
CE_pa 0190 0026 52573 1 0.000  1.209 1.148 1272
CE_.an 0062 0027  5.447 1 0020  1.064 1.010 1.121
CE_ca 0317 0029  119.363 1 0000 1373 1.297 1.453

The results showed that these five factors of CE, namely, innovativeness, risk-taking, proactivity,
autonomy, and competitive aggressiveness, were significant at the significance level of 0.01, and
autonomy was significant at the significance level of 0.05. The upper and lower bounds of the 95%
confidence intervals were also found to not include 0 in each case, indicating that the effect of CE on
IP was statistically significant. Accordingly, Hypothesis 1, which states that CE has a positive effect
on IP, was confirmed.

The odds ratios for the five factors of CE were 1.263 for innovativeness, 1.225 for risk-taking,
1.209 for proactivity, 1.064 for autonomy, and 1.373 for competitive aggression, indicating that an
increase in CE increased innovation performance. For example, this meant that for every one-point
increase in innovativeness, IP improved by 1.263 points. In order of the effect of CE on IP, competitive
aggressiveness had the greatest effect, followed by innovativeness, risk-taking, proactivity, and
autonomy. Competitive aggressiveness is the tendency to prioritize market advantage over other
competitors in a changing environment. Thus, competitive aggressiveness, which is a firm's tendency
to develop new products or services to gain an advantage over competitors, was found to have a
strong positive effect. In addition, innovativeness refers to the degree of acceptance of change and
innovation in business processes, so firms with high innovativeness have a strong tendency towards
the rapid development of new products, which is important for achieving innovative performance.
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4.4. Moderating Effects of Government Support on CE and IP

This study conducted a logistic regression analysis with CE as the independent variable, IP as
the independent variable, and GS as a moderating variable to determine the effect of GS on the
relationship between CE and IP. For each of the seven factors of GS, the moderating effect was verified
by integrating the five factors of CE, and the moderating effect of each of the five factors was verified.
The SPSS macro 4.1 developed by Hayes (2013) was utilized for the moderation analysis, with a
significance level of 0.05 and 5000 bootstrap samples.

4.1.1. Moderating Effect of Tax Support on CE and IP

The indirect effect of tax support on CE and IP showed that the effect of CE on IP was
strengthened as the government’s tax support increased. Table 6 shows the effect of tax support by
integrating the five factors of CE into one variable. There was no 0 between the LLCI and ULCI in the
interaction term of CE and GS_tax, which meant that the indirect effect was significant. The Z-value
of the interaction term between CE and GS_tax was 2.998 at the 0.01 level of significance, and the
correlation coefficient was 0.060. Hypothesis 2-1 —stating that tax support moderates the relationship
between CE and IP —was, thus, supported.

Table 6. The moderating effect of tax support.

Coeff. S.E. Z LLCI ULCI

(constant) -2.191 0.167 -13.094*** -2.518 -1.863
CE 0.217 0.046 4.708*** 0.126 0.307
GS5_tax -0.056 0.080 -0.698 -0.212 0.101
int 0.060 0.020 2.998*** 0.021 0.099

ModelLL=184.507 (df=3, p=0.000), Cox-Snell=0.042, Nagelkrk=0.068
Note: ** p <0.01.

A visualization of the moderating effect of tax support on the relationship between CE and IP is
shown in Figure 2. The slope is steeper for those with above-average tax support than the slope for
those with below-average tax support. The greater the tax support, the stronger the effect of CE on

IP.
Moderating Effect of Tax Support
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Figure 2. The moderating effect of tax support.

The moderating effects of tax support on each of the five dimensions of CE are shown in Table
7. Innovativeness and risk-taking were found to strengthen the relationship between CE and IP at the
0.01 level of significance, while proactiveness, autonomy, and competitiveness aggressive were not
statistically significant.
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Table 7. The moderating effects of tax support on CE and IP.

Interaction term

Independent variable Coeff. SE 7 LLCI ULCI
CE_iv 0.048 0.013 3.654*** 0.022 0.073
CE_rt 0.046 0.014 3.222%** 0.018 0.073
CE_pa -0.003 0.015 -0.176 -0.032 0.027
CE_an 0.019 0.016 1.170 -0.013 0.051
CE_ca 0.023 0.017 1.384 -0.010 0.056

Note: ** p <0.01.

4.1.2. Moderating Effect of Subsidies on CE and IP

Next, the moderating effect of subsidies on CE and IP was validated. After analyzing the five
factors of CE together, the results showed that the moderating effect of subsidies was significant. The
results are shown in Table 8. Subsides significantly strengthened the effect of CE on IP. Hypothesis
2-2, which states that subsidies moderate the relationship between CE and IP, was supported.

Table 8. The moderating effect of subsidies.

Coeff. S.E. z LLCI ULCI

(constant) -2.342 0.147 -15.922%** -2.631 -2.054
CE 0.299 0.039 7.725%** 0.223 0.375
GS_sub -0.152 0.115 -1.317 -0.378 0.074
int 0.079 0.028 2.795%** 0.023 0.134

ModelLL=154.627 (df=3, p=0.000), Cox-Snell=0.038, Nagelkrk=0.057
Note: ** p <0.01.

The results show that the effect of CE on IP increased as the level of subsidies increased, as
visualized in Figure 3. The slope of the group with a higher-than-average subsidy was steeper than
the slope of the group with a lower-than-average subsidy, which meant that the effect of CE on IP
was strengthened as subsidies increased.

Moderating Effect of Subsidies
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Figure 3. The moderating effect of subsidies.

Table 9 show the effects of subsidies on each of the five factors of CE, which were the
independent variables. The results showed that risk-taking, proactiveness and competitive
aggressiveness strengthened the relationship between CE and IP. However, no statistical significance
was found for innovativeness and autonomy.
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Table 9. The moderating effects of subsidies on CE and IP.

Interaction term

Independent variable

Coeff. S.E. z LLCI ULCI
CE_iv 0.010 0.017 0.584 -0.023 0.042
CE_rt 0.032 0.019 1.669% -0.006 0.070
CE_pa 0.050 0.019 2.583** 0.012 0.087
CE_an 0.008 0.024 0.326 -0.038 0.055
CE_ca 0.076 0.023 3.258*** 0.030 0.121

Note: * p<0.1, ** p < 0.05, ** p <0.01.

4.1.3. Moderating Effect of Financial Support on CE and IP

The moderating effect of financial support on CE and IP was analyzed. The integrated analysis
of the five factors of CE showed that the interaction term between the moderating variable, financial
support, and the independent variable, CE, was not statistically significant. The results of the analysis
are shown in Table 10. Thus, Hypothesis 2-3—stating that financial support moderates the
relationship between CE and IP —was rejected.

Table 10. The moderating effect of financial support.

Coeff. S.E. Z LLCI ULCI

(constant) -2.619 0.152 -17.261*** -2.917 -2.322
CE 0.341 0.040 8.623%** 0.263 0.418
GS_fin 0.563 0.117 4.826*** 0.334 0.792
int -0.038 0.029 -1.290 -.096 0.020

ModelLL=302.474 (df=3, p=0.000), Cox-Snell=0.073, Nagelkrk=0.109
Note: *** p <0.01.

The results of the analysis of each of the five factors of CE in terms of the effects of financial
support on CE and IP are presented in Table 11. The results of the combined analysis of the five factors
were not significant, but the analysis of each factor showed that innovativeness, risk-taking, and
proactiveness had an indirect effect on CE and IP, but the correlation coefficient was negative.

Table 11. The moderating effects of financial support on CE and IP.

. Interaction term
Independent variable

Coeff. S.E. Z LLCI ULCI
CE_iv -0.041 0.018 -2.329** -0.076 -0.007
CE_rt -0.037 0.021 -1.718* -0.079 0.005
CE_pa -0.041 0.019 -2.114** -0.078 -0.003
CE_an -0.013 0.021 -0.594 -0.055 0.029
CE_ca 0.024 0.027 0.884 -0.029 0.076

Note: * p<0.1, ** p < 0.05.

4.1.4. Moderating Effect of Human Resource Support on CE and IP

The results of the analysis for the verification of the effect of human resource support on CE and
innovation performance among the types of government support were as follows. Table 12 shows the
results of integrating the five factors of CE into one variable to analyze the effects of financial support,
and the analysis showed that human resource support strengthened the effects of CE on IP. As human
resource support increased, the impact of CE on IP increases. Accordingly, Hypothesis 2-4 —stating
that human resource support moderates the relationship between CE and IP —was supported.
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Table 12. The moderating effect of human resource support.

Coeff. S.E. Z LLCI ULCI

(constant) -2.126 0.144 -14.714%** -2.409 -1.843
CE 0.218 0.039 5.599%** 0.141 0.294
GS_hr -0.331 0.176 -1.879* -0.676 0.014
int 0.171 0.041 4.159*** 0.091 0.252

ModelLL=265.950(df=3, p=0.000), Cox-Snell=.064, Nagelkirk=0.097
Note: * p<0.1, ** p <0.01.

Comparison of the slopes of the effect of human resource support for the below-average and
above-average groups showed that there was an increase in steepness of more than twofold, which
meant that the effect of CE on IP became stronger as human resource support increased. A
visualization of this is shown in Figure 4.

Moderating Effect of Human Resource Support
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Figure 4. The moderating effect of human resource support.

In addition, the effect of human resource support on each of the five factors of CE, the
independent variable, is shown in Table 13. The correlation coefficients of the interaction terms for
the four factors other than autonomy were significant.

Table 13. The moderating effects of human resource support on CE and IP.

Interaction term

Independent variable Cooff. SE 7 LLCI ULCI
CE_iv 0.103 0.027 3.778*** 0.049 0.156
CE_rt 0.052 0.025 2.094** 0.003 0.101
CE_pa 0.074 0.026 2.860*** 0.023 0.125
CE_an 0.049 0.030 1.630 -0.010 0.108
CE_ca 0.090 0.031 2.902*** 0.029 0.151

Note: ** p < 0.05, *** p <0.01.

4.1.5. Moderating Effect of Technical Support on CE and IP

The results of the analysis for the verification of the effect of technical support on CE and IP were
as follows. There is a zero between the LLCI and ULCI in the interaction term of CE and technical
assistance, and the Z-value was not statistically significant. Therefore, Hypothesis 2-5—stating that
technical assistance moderates the relationship between CE and IP —was rejected. The results of the
analysis are shown in Table 14.


https://doi.org/10.20944/preprints202308.1093.v1

Preprints (www.preprints.org) | NOT PEER-REVIEWED | Posted: 15 August 2023

d0i:10.20944/preprints202308.1093.v1

Table 14. The moderating effect of technical support.

15

Coeff. S.E. Z LLCI ULCI

(constant) -1.965 0.156 -12.626%** -2.270 -1.660
CE 0.168 0.044 3.827%%* 0.082 0.254
GS_tech 0.249 0.135 1.846% -0.015 0.514
int 0.009 0.028 0.307 -0.047 0.064

ModelLL=205.614 (df=3, p=0.000), Cox-Snell=0.050, Nagelkrk=0.075
Note: * p<0.1, ** p <0.01.

The effects of technical support on each of the five factors of CE, which were the independent
variables, were also analyzed (Table 15). In the case of technical support, there were no indirect
effects on any of the five factors of CE.

Table 15. The moderating effects of technical support on CE and IP.

Interaction term

Independent variable ¢ /¢ S.E. z LLCI ULCI
CE_iv 0.026 0.021 1.258 -0.015 0.067
CE_rt 0.002 0.020 0.116 -0.036 0.041
CE_pa 0.022 0.023 0.960 -0.023 0.066
CE_an -0.023 0.024 -0.955 -0.069 0.024
CE_ca 0.024 0.026 0.912 0.028 0.076

4.1.6. Moderating Effect of Certification Support on CE and IP

The results of the analysis for the verification of the effect of certification support on CE and IP
are shown in Table 16. The results meant indicated that certification support had a moderating effect
on the relationship between CE and IP. Hence, Hypothesis 2-6 is supported.

Table 16. The moderating effect of certification support.

Coeff. S.E. zZ LLCI ULCI

(constant) -1.743 0.155 -11.249*** -2.047 -1.439
CE 0.127 0.044 2.875%** 0.041 0.214
GS_cert -0.617 0.104 -5.944*** -0.820 -0.413
int 0.167 0.023 7.273%** 0.122 0.212

ModelLL=186.809 (df=3, p=0.000), Cox-Snell=0.046, Nagelkrk=0.068

Note: *** p <0.01.

The effect of CE on IP was significantly greater in the higher-than-average group than in the
lower-than-average group. When certification support was lower-than-average, the effect of CE on IP
was mitigated as certification support increased, and when certification support was higher-than-
average, the effect of CE on IP was increased. A visualization of the moderating effects of certification
support is shown in Figure 5.
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Figure 5. The moderating effect of certification support.
The moderating effects of certification support on each of the five factors of CE, which were the

independent variables, is shown in Table 17. Certification support had a moderating effect on all five
dimensions of CE.

Table 17. The moderating effects of certification support on CE and IP.

Interaction term

Independent variable Cooff. SE 7z LLCI ULCI
CE_iv 0.120 0.016 7.297%%* 0.088 0.152
CE_rt 0.082 0.015  5.455*** 0.053 0.112
CE_pa 0.147 0.020 7.481%** 0.108 0.185
CE_an 0.078 0.020  3.986*** 0.040 0.117
CE_ca 0.163 0.023 7.082%%* 0.118 0.209

Note: *** p <0.01.

4.1.7. Moderating Effect of Procurement Support on CE and IP

Finally, the results of the analysis for determining the effect of procurement support on CE and
IP are shown in Table 18. The interaction term between CE and procurement support was statistically

significant, indicating that procurement support moderated the effect of CE on IP. Accordingly,
Hypothesis 2-7 was supported.

Table 18. The moderating effect of procurement support.

Coeff. S.E. z LLCI ULCI

(constant) -2.130 0.142 -15.007*** -2.408 -1.852
CE 0.228 0.038 6.012°* 0.154 0.303
GS_cert -0.550 0.223 -2.466** -0.988 -0.113
int 0.221 0.051 4.326*** 0.121 0.321

ModelLL=268.119(df=3, p=0.000), Cox-Snell=.065, Nagelkrk=.097
Note: ** p < 0.05, *** p <0.01.

The effect of CE on IP was significantly higher in the group with higher-than-average
procurement support than in the group with lower-than-average procurement support. A
visualization of the moderating effect of procurement support on CE and IP is shown in Figure 6. The
slope was particularly steep for the group with higher-than-average procurement support.
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Figure 6. The moderating effect of procurement support.

Furthermore, the effects of procurement support on each of the five dimensions of CE, which
were used as independent variables, were analyzed (Table 19). Procurement support moderated the
effects of innovativeness, risk-taking, proactiveness, and competitive aggressiveness on CE, but not
autonomy.

Table 19. The moderating effects of procurement support on CE and IP.

Interaction term

Independent variable

Coeff. S.E. Z LLCI ULCI
CE_iv 0.207 0.039 5.342%** 0.131 0.283
CE_rt 0.100 0.032 3.166*** 0.038 0.162
CE_pa 0.087 0.030 2.927%** 0.028 0.145
CE_an 0.023 0.034 0.676 -0.044 0.090
CE_ca 0.096 0.036 2.631*** 0.024 0.167

Note: *** p <0.01.

5. Discussion

As the first step in empirical research, this study examined the effect of CE on IP. Compared
with previous studies that used limited CE, this study found that all five factors of organizational
entrepreneurship (innovativeness, risk-taking, proactiveness, autonomy, and competitiveness) used
in the KIS data from the STEP], a research institute of the Korean government, contributed positively
to IP. While most previous studies [12,89] used and validated some of these factors as part of
entrepreneurial orientation (EO) this study used five variables of EO based on extensive and
authoritative data from Korean research institutes. The five variables of CE proposed by the STEPI
were validated as appropriate variables. The five variables can be actively used in subsequent studies
that involve data on Korean manufacturing firms.

Based on the finding that GS affects firms' innovativeness, this was the first empirical study to
verify the moderating effect of GS on firms' innovativeness. While studies on corporate IP, such as
R&D investment and support for technical development, which are representative government
support programs, have shown conflicting results, and government support programs have been
used as a limited independent variable [76,78,79], this study uses all seven variables of the currently
used government support programs to test their moderating effects regardless of firms’ size. In the
research model, government support was an exogenous variable, not an autonomous decision
variable that firms could decide on for themselves, so it was logical and appropriate to use it as a
moderating variable. Table 20 summarizes the results of the analysis of the moderating effect of GS.
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Table 20. Summary of the moderating effects of GS on CE and IP.
Corporate entrepreneurshi
Government P P p c o
. . . . ompetitive
support Innovativeness Risk-taking Proactiveness Autonomy P . Total
aggressiveness
Tax *A% ®k & * ok
Subsidies * x4k - #k
Financial #* * w4k
HR Eak ok Lk bk bk Eak ok
Technical
Certification wEE 4% ok . - w
Procurement ok % - . .

Note: * p<0.1, ** p<0.5, ** p < 0.01.

Excluding financial support and technical support, five government support programs, namely,
tax support, funding, human resource support, certification support, and procurement support, were
found to be moderating factors affecting innovation performance. The results showed that tax
support, financial support, and human resource support had a reinforcing effect, meaning that the
impact of CE on IP increased as the support increased. In the case of certification support and
procurement support, the effect of CE on IP decreased in the group with lower-than-average support
and increased in the group with higher-than-average support. The findings of the strengthening and
interference effects among the moderating effects are valuable for managers in charge of government
support. In the case of certification support, certification procedures such as corporate certification
and technical/performance certification affect performance when the -certification is finally
completed. Therefore, it can be interpreted that if support is not fully utilized, it does not have a
positive effect on performance. In addition, in the case of procurement support, the outcome can be
in the form of, for example, public procurement and designations as excellent products. Therefore, if
the support system is partially utilized, but the outcome is not achieved, it does not have a positive
effect on performance. The effect of CE on IP significantly increased for companies that actively
utilized certification support and procurement support.

On the other hand, the moderating effects of financial and technical support were not significant.
Technical support includes technological development, commercialization of technology, technology
transfer, patent strategies, and the construction of infrastructure. It was inferred that the moderating
effect of technical support on innovation performance was not significant because firms with high
entrepreneurship are more likely to have their own technology and, thus can utilize the existing
technology to improve their innovation performance. Moreover, financial support refers to
investments, loans, assistance for financing technology, and guarantees, but unlike subsidies, such as
those for participation in national R&D projects, this did not show a significant effect on the effect of
CE on innovation performance. This result indicated that, as with technical support, highly
entrepreneurial firms are more influenced by institutional support for the mass production of new
products and services than by support for sourcing technologies.

The moderating effects of the seven types of government support were analyzed in detail for
each of the five factors of CE, and moderating effects were found for five items of certification support,
four items of human resource support and procurement support, three items of funding and financial
support, and two items of tax support. The effectiveness of government support on the impact of CE
on IP was greatest for certification support, human resource support, and procurement support. In
the case of highly entrepreneurial firms, it is more effective to provide additional support for
commercializing a technology than to provide support for the original technology itself. Therefore, it
can be concluded that enhancing such support is more effective in improving innovation in highly
entrepreneurial firms.

In a comparison of the moderating effects of each item of CE, it was shown that there were
significant moderating effects for six items of risk-taking, five items of innovation and proactivity,
and four items of competitive aggressiveness. In the case of autonomy, however, no significant
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moderating effects were obtained for all types of GS, except for certification support. Autonomy had
a positive effect on IP in that it emphasizes employees’ effort and empowerment, but it did not have
a significant effect on the effectiveness of GS. Thus, to increase the effectiveness of GS, it is necessary
to select firms with high levels of risk-taking, innovation, proactivity, and competitive aggressiveness
when they apply for support, or to establish institutional mechanisms such as training and evaluation
items, for enhancing entrepreneurship.

This study resulted in the significant finding that various GS measures improve IP, and the
effects were specifically tested according to the five dimensions of CE. To contribute more to the
improvement of the IP of organizations, it would be more effective to identify the entrepreneurship
of companies and accordingly provide support. Many studies have discussed the effectiveness of GS
by focusing on the outcomes of specific support measures or financial performance. However, the
results of this study, which showed that several types of GS strengthen the effects of CE on IP, provide
meaningful evidence of the importance of continuous and diverse forms of GS. While innovation can
be achieved through individual organizational efforts, various types of institutional support from the
government can contribute to higher innovation performance across all dimensions. This provides
empirical support for the important finding that government support programs can improve firms'
IP and increase their sustainability.

Based on this study, subsequent can be carried out. First, a longitudinal study of manufacturing
firms' innovation performance is suggested. The Korean government is currently collecting data on
innovativeness in manufacturing based on the Oslo Manual on an ongoing basis. Therefore, a direct
comparative study may not be possible, but a comparative empirical study based on Korean
manufacturing firms and the Oslo Manual could be conducted to verify differences among countries.
In addition to a cross-sectional study of manufacturing firms, the discovery of significant variables
through a longitudinal study based on long-term data could be a new research direction.

Second, a study by firm size based on this research model is suggested. This study did not
conduct a test of differences by company size to validate the research model. In the future, it would
be useful to empirically verify whether there is a difference in this research model by firm size to help
policy-makers create government support programs that effectively differentiate to optimize the
efficient use of government resources and performance.

6. Conclusions

Many organizations strive to survive in a world of constant change. The reason for why
organizations strive to innovate is survival. Proactively accepting change in a changing society and
driving efforts to stay ahead of competitors leads to business growth and increased sustainability.
Innovation and entrepreneurial organization have become commonplace in corporate
competitiveness. Organizations strive to secure sustainability and self-sustainability on their own,
but to help them survive in the global market, governments are considering and providing various
appropriate support measures. When the efforts of individual companies are combined with the
active and extensive support of governments, the results of innovation can be synergized. It is
impossible to adapt to new changes without the willingness to take risks. CE involves change and is
a characteristic of an organization, not just the efforts of a few individuals. The results of this study
showed that CE should not be limited to the founders of startups or ventures but should be embedded
in the culture of entire organizations, including large corporations. This study also provided evidence
that governments can make a significant contribution to improving the innovation performance of
companies by operating and supporting appropriate systems.
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