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Abstract: This study examines how ambidextrous balanced innovation and ambidextrous com-
bined innovation affect international entrepreneurial-oriented enterprise growth within the holistic
paradigm of systems thinking and discusses the systemic impact of industry international competi-
tiveness and industry financing dependence. We select the unbalanced panel data of China’s ICT
industry international enterprises from 2010 to 2021 for empirical research, and we employ the fixed
effect model for testing. The empirical results indicate that both ambidextrous balanced innovation
and ambidextrous combined innovation promote international entrepreneurial-oriented enterprise
growth, that the industry’s international competitiveness positively moderates the relationship
between ambidextrous balanced innovation and international entrepreneurial-oriented enterprise
growth, and that the industry’s financing dependence negatively moderates the relationship between
ambidextrous balanced innovation and international entrepreneurial-oriented enterprise growth.
The aforementioned conclusion is robust against a series of robustness tests. This study expands
the theoretical research on international entrepreneurship and ambidextrous innovation strategy
selection and may help in the selection of ambidextrous innovation strategies for international
entrepreneurial-oriented enterprises.

Keywords: ambidextrous innovation; international entrepreneurial-oriented enterprises; industry
heterogeneity; China

1. Introduction

International entrepreneurial-oriented enterprise is an innovative, proactive, and
adventurous behavior that is not limited by national boundaries and aims to create or-
ganizational value [1]. Enterprise internationalization is a crucial method of achieving
high-quality economic development, and innovation-driven international entrepreneurial-
oriented enterprises can critically enable enterprises to achieve sustainable development.
The research object of the international entrepreneurial-oriented enterprise includes inter-
national business and entrepreneurial activities of born global companies, international
start-ups, and established companies [2]. Enterprises with a higher degree of interna-
tionalization can obtain higher investment returns and competitive advantages through
economies of scale. The resource dependence theory holds that all the resources of an
enterprise are limited and that the limited resources should be rationally allocated. In-
ternational entrepreneurial-oriented enterprises should solve the difficulties occasioned
by the shortcomings of the “outsider disadvantage”, “new entrant disadvantage”, and
“small scale disadvantage” [3]. How to choose the innovation strategy as a method of
obtaining core competitiveness under the condition of limited resources and capabilities is
the key problem for international entrepreneurial-oriented enterprises; this calls for making
trade-offs with systematic thinking [4].
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Researchers have discovered that both exploratory innovation and exploitative inno-
vation contribute to the growth of multinational start-ups. Specifically, through exploratory
innovation, enterprises can continuously acquire new knowledge, master new skills, create
new development opportunities, more effectively adapt to the changes in the interna-
tional market, and, thus, enhance the success rate of international entrepreneurial-oriented
enterprises [5-7]. However, new international ventures are subjected to more financial
strain, worse corporate stability, and higher business risks when conducting exploratory
innovation activities. The degree of product innovation and return on investment achieved
by exploitative innovation activities are lower than those achieved through exploratory
innovation; however, the stability of exploitative innovation is higher, and the capital
requirements for international entrepreneurial-oriented enterprises are smaller. Gener-
ally, both exploratory innovation and exploitative innovation can effectively enhance the
performance of international entrepreneurial-oriented enterprises and enhance their com-
petitive advantages. However, due to the diverse internal and external contexts, scholars
have placed an emphasis on discussing which innovation strategy to use in particular
situations [4]. Recently, scholars have begun to realize that the excessive utilization of
exploratory innovation or exploitative innovation can easily lead enterprises into an innova-
tion failure trap or capability trap. In order to better capitalize on the benefits of innovation
strategy in global entrepreneurial firms, they started to systematically analyze how to
integrate exploratory innovation and exploitative innovation inside a research framework.

Duncan (1976) [8] introduced the “ambidextrous innovation” concept [9]. Accord-
ing to different logical mechanisms of interaction between exploratory innovation and
exploitative innovation, it can be further divided into ambidextrous balanced innovation
and ambidextrous combined innovation [10,11]. Ambidextrous balanced innovation refers
to the comprehensive utilization of a coordination mechanism to maintain a relatively
consistent balance between exploratory innovation and exploitative innovation. In the
aforementioned process, exploratory innovation and exploitative innovation are regarded
as two ends of a continuum, which compete for organizational resources and develop-
ment; thus, enterprises should comprehensively utilize the coordination mechanism. If
the difference between exploratory innovation and exploitative innovation in input and
output is small, the enterprise exhibits a satisfactory ambidextrous balance. Ambidextrous
combined innovation refers to the combination of exploratory innovation and exploita-
tive innovation in the execution degree. Ambidextrous combined innovation regards
exploratory innovation and exploitative innovation as a complementary relation, and
these two innovation typologies can support each other in the research and development
process and promote the growth of international entrepreneurial-oriented enterprises. A
higher degree of exploitative innovation can support international new ventures to conduct
exploratory innovation as a method of developing novel technologies, markets, and prod-
ucts [10]. Similarly, more optimal exploratory innovation can strengthen its exploitative
innovation in complementary fields. If the combination of exploratory innovation and
exploitative innovation is large, it means that the enterprise exhibits a more optimal degree
of ambidextrous integration.

It is worth noting that although ambidextrous innovation can promote the growth
of entrepreneurial entrepreneurial-oriented enterprises, there are some differences in the
specific effects [12]; the influencing mechanism of its relevant action path and influence
mechanism has not been comprehensively opened, and the preference of innovation strate-
gies under different scenarios should still be clarified by empirical methods. Industry
heterogeneity is a key factor affecting the growth of international entrepreneurial-oriented
enterprises. Different industries are subjected to different industry cycles, fierce market
competition, and high-speed technological evolution, which inevitably creates a scenario
in which international entrepreneurial-oriented enterprises exhibit different sensitivity
levels when subjected to different innovation strategies and different innovation incentive
effects [13]. Scholars have analyzed the selection pertaining to innovation strategies of inter-
national innovative enterprises in sectors such as the paper industry [14], biomedicine [15],
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and catering industry [16], and they have conducted an increasing number of studies
based on the industry perspective. However, the following question remains unanswered:
how does industry heterogeneity affect the innovation strategy selection of international
entrepreneurial-oriented enterprises? In addition, current studies on how the aforemen-
tioned enterprises affect innovation strategy selection based on industry heterogeneity
mostly focus on qualitative analysis, and most studies focus on a single feature. Thus,
systematic and quantitative empirical research is lacking.

This study weighs the differences between the international scenario and the local sce-
nario, selects the key industry heterogeneity as the moderating effect, and uses ICT industry
data to construct a fixed effect model that affects the ambidextrous balanced innovation and
ambidextrous combined innovation of international entrepreneurial-oriented enterprises.
This study selected the ICT industry because it is a typical high-innovation, high-growth
enterprise with very active innovation behavior, which provides a good realistic basis for
the research of innovation strategy [17]. In addition, the ICT industry covers a variety of
industries such as ICT manufacturing, ICT services, and ICT trade, which meets the need
for industry diversity when classifying industry heterogeneity.

We hope to systematically sort out and empirically test the mechanism of two kinds of
ambidextrous innovation affecting the growth of international entrepreneurial-oriented
enterprises. At the same time, they attempt to clarify how enterprises in different industries
choose innovation strategies according to industry characteristics, which will provide
corresponding opinions on the innovation strategy selection of international entrepreneurial
enterprises and the formulation of targeted innovation policies.

2. Theoretical Background and Hypothesis Development
2.1. Ambidextrous Balanced Innovation, Ambidextrous Combined Innovation, and International
Entrepreneurial-Oriented Enterprises

The organizational learning theory holds that enterprises should build a knowledge
system around their daily business activities and strategic planning, exert knowledge
efficiency, and promote enterprise growth. Ambidextrous balanced innovation and am-
bidextrous combined innovation are two innovative approaches that simultaneously apply
and organically combine exploratory innovation and exploitative innovation in an or-
ganization. Single exploratory innovation can create a scenario in which international
entrepreneurial-oriented enterprises are subjected to the “innovation trap”, and single ex-
ploitative innovation can create a scenario in which international entrepreneurial-oriented
enterprises are subjected to the “capability trap” [18,19]. It is crucial to optimize the
allocation of resources for exploratory innovation and exploitative innovation. Both ex-
ploratory innovation and exploitative innovation can effectively promote the growth of
international entrepreneurial-oriented enterprises [20,21]. Ambidextrous balanced inno-
vation and ambidextrous combined innovation integrated can encourage international
entrepreneurial-oriented enterprises to construct a knowledge system through organiza-
tional learning [7,10,22].

The implementation of ambidextrous innovation is not aimed at indiscriminately
performing two learning activities simultaneously; it is aimed at mitigating the deficiency
of implementing only a single learning behavior by effectively weighing two different
innovation modes [23]. Ambidextrous balanced innovation tends to be a competitive
relationship between exploratory innovation and exploitative innovation, and interna-
tional entrepreneurial-oriented enterprises should balance the two to achieve ambidextrous
balanced innovation, thereby enabling international new ventures to realize the effective
allocation of innovation resources and stimulate their own growth potential. Ambidextrous
combined innovation proposes that exploratory innovation and exploitative innovation
complement and support each other and that ambidextrous innovation can promote the
resource development of international new ventures and facilitate their own growth. Schol-
ars have proven that both ambidextrous balanced innovation and ambidextrous combined
innovation can promote the growth of enterprises [24] and stimulate the business model
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innovation of new ventures [25]. In addition, Wu et al. (2019) [26] prove that ambidex-
trous balanced search and ambidextrous combined search can enhance the innovation
performance of international new ventures and that innovation complexity and industrial
competition pressure positively moderate the relationship between two-type ambidex-
trous innovation and firm performance. Xiao et al. (2020) [27] prove that the balance and
combination of exploratory internationalization and exploitative internationalization are
conducive to the improvement of enterprise performance and that the more balanced the
allocation of resources between exploratory innovation and exploitative innovation, the
more conducive the strategy is to enterprise growth. In summary, the following hypothesis
is proposed.

Hypothesis 1a. Ambidextrous balanced innovation can promote the growth of international
start-ups.

Hypothesis 1b. Ambidextrous combined innovation can promote the growth of international
start-ups.

2.2. Moderating Industry International Competitiveness

Industry international competitiveness refers to the relative competitive advantages
of different countries or regions in different industries. Due to the differences in factor
endowment, development priorities, and the labor productivity of different countries,
the international competitiveness of various industries is different [28]. Contingency
theory holds that factors such as innovation strategies, organizational structures, and
corporate culture that are highly compatible with enterprises can positively moderate the
promoting effect of innovation on enterprise performance; contrastingly, an inappropriate
strategic choice can inhibit the promoting effect [29,30]. Scholars attempt to utilize the
contingency theory as a method of addressing the problems of intensified competition
and high uncertainty faced by enterprises in the internationalization process, and they
utilize the contingency theory to explain the leadership characteristics [30] and social
networks [10] that affect international entrepreneurial-oriented enterprises in the operation
process. International entrepreneurial-oriented enterprises should respond to changes in
the internal and external environment and formulate appropriate innovation strategies.

Regarding the impact of ambidextrous balanced innovation from the perspective of
industry international competitiveness, the external competitive environment and competi-
tiveness level are crucial directions that should be considered in the formulation of strategies
for international entrepreneurial-oriented enterprises. When the industry’s international
competitiveness is stronger, international entrepreneurial-oriented enterprises should com-
prehensively leverage existing product technology advantages to increase overseas market
share and increase business income [31]. Meanwhile, international entrepreneurial-oriented
enterprises should expand the industrial chain through exploratory innovation based on
their existing competitive advantages and consolidate their competitive advantages by
launching novel products and developing novel technologies [5]. When international
entrepreneurial-oriented enterprises exist in industries with strong international com-
petitiveness, both exploratory innovation and exploitative innovation are crucial to the
development of international start-ups. International entrepreneurial-oriented enterprises
should consider the balance between exploratory innovation and exploitative innovation,
avoid indulging in short-term performance improvement owing to a favorable market
scenario, avoid falling into innovation traps, or ignore the importance of securing the
market and developing customers. Accordingly, the following hypothesis is proposed.

Hypothesis 2a. The industry’s international competitiveness positively moderates the promo-
tion effect of ambidextrous balanced innovation on the growth of international entrepreneurial-
oriented enterprises
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Regarding the impact of ambidextrous combined innovation from the perspective of
industry international competitiveness, the weaker the industry’s international competi-
tiveness, the more severe the scenario that affects international entrepreneurial-oriented
enterprises in the international market. International entrepreneurial-oriented enterprises
should flexibly choose exploratory innovation and exploitative innovation at different
points in accordance with the contingency theory and in conformance with the develop-
ment needs of enterprises and the changing market scenario, and they should facilitate
the interaction and dynamic matching of the two types of ambidextrous innovation. Ex-
ploitative innovation can promote the rapid return of enterprise funds in the short term,
and exploratory innovation can promote the long-term development of enterprises. In an
industry with low international competitiveness, the two innovation modes are adopted to
make a flexible choice, which can better play the value of existing resources and advantages
and promote the growth of international entrepreneurial enterprises. Accordingly, the
following hypothesis is proposed.

Hypothesis 2b. The industry’s international competitiveness negatively moderates the promo-
tion effect of ambidextrous combined innovation on the growth of international entrepreneurial-
oriented enterprises

2.3. Moderating Industry Financing Dependence

The degree pertaining to an industry’s external financing dependence indicates the
average degree to which enterprises operating in the industry depend on external funds.
Due to the differences in factor intensity among industries, financing dependence exhibits
certain industry characteristics. According to the degree of external dependence exhibited
by an industry, industries are divided into external financing-dependent industries and
internal financing-dependent industries [32]. Capital restricts the formulation of innovation
strategies for international start-ups. According to the prioritized financing theory, to
reduce financing costs, enterprises successively choose internal funds, bond financing, and
equity financing. Industries with enterprises exhibiting an abundant cash flow seldom
utilize external financing and are mostly dependent on internal financing [33].

Regarding the impact of ambidextrous balanced innovation from the perspective
of industry financing dependence, exploratory innovation and exploitative innovation
compete for organizational resources and form corresponding organizational practices. In
the absence of organizational resources, it is imperative that international entrepreneurial-
oriented enterprises achieve the balance between exploratory innovation and exploitative
innovation [4]. However, ambidextrous balanced innovation is more commonly utilized in
resource-constrained firms [10]. Therefore, in external financing-dependent industries, it is
relatively difficult for international start-ups to perform ambidextrous combined innovation
owing to the cash flow restrictions of enterprises, and most of them adopt the ambidextrous
balanced innovation strategy. Accordingly, the following hypothesis is proposed.

Hypothesis 3a. The degree of industry financing dependence positively moderates the promo-
tion effect of ambidextrous balanced innovation on the growth of international entrepreneurial-
oriented enterprises

Regarding the impact of ambidextrous combined innovation from the perspective
of industry financing dependence, if the organizational resources are relatively sufficient
and if exploratory innovation and exploitative innovation do not need to compete for
organizational resources, it is more suitable to adopt ambidextrous combined innovation.
The ambidextrous combined innovation is targeted at the coordinated development of ex-
ploratory innovation and exploitative innovation and requires enterprises to simultaneously
support both of them, with relatively high capital requirements for the organization [34,35].
Scholars have found that ambidextrous combined innovation exhibits higher capital reserve
requirements for enterprises and is more suitable for resource-rich enterprises. Interna-
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tional start-ups in internal financing-dependent industries consider exploratory innovation
and exploitative innovation due to relatively abundant cash flow and fewer financial con-
straints; thus, they can achieve complementary and coordinated development. In summary,
the following hypothesis is proposed. Accordingly, the following hypothesis is proposed.

Hypothesis 3b. The degree of industry financing dependence negatively moderates the promo-
tion effect of ambidextrous combined innovation on the growth of international entrepreneurial-
oriented enterprises

The theoretical framework presented herein analyzes the impact of industry hetero-
geneity on the ambidextrous balanced innovation and ambidextrous combined innovation
of international start-ups (Figure 1).

industry international

competitiveness
ambidextrous
Innovation
ambidextrous
balanced Innovation international
t entrepreneurial-oriented
ambidextrous enterprises growth
combined Innovation
industry financing
dependence
industry international
competitiveness
ambidextrous
innovation
ambidextrous
balanced innovation international
» entrepreneurial-oriented
ambidextrous enterprise growth
combined innovation

industry financing
dependence

Figure 1. Theoretical framework.

3. Data and Methods
3.1. Data Sources

To test the aforementioned hypotheses, we utilize the unbalanced panel data of listed
international start-ups in China’s ICT industry from 2010 to 2021 for empirical research.
The ICT industry refers to the industry engaged in ICT, including the ICT manufacturing
industry, ICT trade industry, and ICT service industry. Herein, data pertaining to ICT enter-
prises are selected, and according to the definition criteria of international entrepreneurial-
oriented enterprises postulated by Zander [36], enterprises whose turnover in overseas
markets accounts for an average of more than 25% of their respective turnover during the
data availability period are classified as international entrepreneurial-oriented enterprises.
To enhance data stability, the following companies are excluded: (1) ST and ST* enterprises
and enterprises with crucial data missing or omitted. (2) Enterprises with data available
for less than three years. (3) Enterprises with no patent output in recent years. Finally,
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a total of 289 sets of sample data in the ICT industry were obtained. The patent data
of the companies were obtained one by one from the Chinese and multinational patent
examination information inquiry websites, the industry data was obtained from the WOID
database, and the remaining company data were obtained from the CSMAR database.

3.2. Variable Design
3.2.1. Explained Variables

Roe denotes the ratio of after-tax corporate net profit to average earnings per share,
which reflects the earning capacity of an enterprise and can effectively reflect the level of
equity obtained by shareholders [37].

3.2.2. Explanatory Variables

By selecting the patent applications of the sample enterprises and by focusing on
the realization of their exploratory innovation and exploitative innovation, this study
refers to the studies conducted by Guan and Liu (2016) [38] and Venkatraman (2005) [39],
adopts the patent classification numbers of ICP as the basis for patent classification, and
sets a five-year gap period as the basis for patent number data comparison. If the patent
number declared by the sample enterprise within the year is the same as that during
the five-year gap period, it is considered the exploitative innovation output, and is de-
noted as Ki; contrastingly, if the patent number declared by the sample enterprise within
the year is the patent number that does not appear during the five-year gap period, it
is considered the exploratory innovation output, and is denoted as Ti. With reference
to Cao et al. (2009) [10], the ambidextrous innovation strategy is divided into ambidex-
trous balanced innovation and ambidextrous combined innovation. Using the calculation
method utilized by Venkatraman et al. (2005) [39], the ambidextrous balanced innovation

. . T,—K; . . . . .
is defined as BD =1 — % X |Tf e | , and the ambidextrous combined innovation is defined
1 1

’11' ’11‘,1 KiJrl Kl
= *k .
as ID Ti 1 Kz

3.2.3. Moderating Variables

Regarding the industry’s international competitiveness, trade volume indicators such
as the RCA and HHI are utilized to measure the international competitiveness of an industry.
This study refers to the calculation method pertaining to the international competitiveness
of an industry, which was developed by Dai (2015) [40] and obtains data from the WOID
database to measure the international competitiveness of the ICT industry. The formula
is depicted in Equation (1). If the RCA index is larger than 1, the industry’s export level
accounts for a relatively large proportion of the total export, and it is a highly internationally
competitive industry; otherwise, it is a weakly internationally competitive industry. The
RCA calculation results are depicted in Table 1.

(Xi/¥i Xi)
(Xiw/Zi Xiw)

Regarding industry financing dependence, the sources pertaining to the operating
funds of enterprises are mostly self-raised funds, debt financing, and government subsidies.
Affected by the industry’s capital demand, the recovery time limit of industry receivables,
the intensity and type of industry policy subsidies, and the degree of financing dependence
exhibit certain industry characteristics [33,41]. This study refers to the method proposed by
Rajan et al. (1998) [32] to divide the degree of industry financing dependence; the exter-
nal financing-dependent industry is denoted as 1, and the internal financing-dependent
industry is denoted as 0.

RCA = (1)
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Table 1. International competitiveness of the industry.

Industry RCA
Industries with high international competitiveness

Manufacturing of textiles, clothing, and leather goods 1.980

Manufacturing of wood and cork products, except furniture; straw products; and materials manufacturing 1.669

Printing and the reproduction of recording media 3.153

Chemical and chemical products manufacturing 1.710

Rubber and plastic products manufacturing 1.223

Computer, electronic, and optical products manufacturing 2.004

Electrical equipment manufacturing industry 3.066

Manufacturing of machinery and equipment 3.253

Automobile, trailer, and semi-trailer manufacturing 1.620

Other transportation equipment manufacturing 2.032

Computer programs, consultants, and related activities; information service activity 1.307

Financial service activities, except insurance and pension funds 1.049

Legal and accounting activities; activities at headquarters; activities of management consulting firms 2.927
Industries with low international competitiveness

Furniture made; other manufacturing 0.911

Telegraphy 0.612

Insurance, reinsurance, and pension funds, with the exception of compulsory social security 0.655

Real estate activity 0.959

3.2.4. Control Variables

To reduce the impact of the differences in the sample enterprises” development status
on the relationship between variables, this study selects the company size (size) and utilizes
the natural logarithm of the company’s total assets to measure the company size. Debt/asset
ratio (lev) represents the ratio of total liabilities to total company assets; the age of the
company represents the difference between the year of data and the company’s year of
establishment; and ownership concentration (cen) is analyzed by utilizing the shareholding
ratio of the largest shareholder as the control variable. The variable settings and definitions
are illustrated in Table 2.

Table 2. Variable setting and definition.

Variable Type Variable Name Symbol Variable Meaning

international entrepreneurial-oriented

explained variables . roe return on equit
P enterprise growth quity
balance dimension of bd the balance of exploratory innovation
explanatory ambidextrous innovation and exploitative innovation
variables combined dimension of od the combination of exploratory
ambidextrous innovation innovation and exploitative innovation

high international competitiveness
industry is denoted as 1; weak

industry international competitiveness com international competitiveness industry is
moderating denoted as 0
variables the external financing-dependent
. . . i i 1; the i 1
industry financing dependence fd . mdL}stry 'S denoted. as 1; the inferna
financing-dependent industry is denoted
as(
firm size size Ln (total assets)
. debt/asset ratio lev total debt/total assets
control variables i .
irm age age years of establishment

ownership concentration cen the proportion of the largest shareholder
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3.3. Model Design

To verify Hypothesis 1 (i.e., the promoting effect of ambidextrous balanced innovation
and ambidextrous combined innovation on the growth of international entrepreneurial-
oriented enterprises), a main effect regression model is constructed, as illustrated in
Model (2), where i represents the sample individual, ¢ represents the year, and Controls
represents the control variables considered in this model in a set mechanism, thereby con-
trolling the influence of multiple factors on the performance of international entrepreneurial-
oriented enterprises. ¢;+ represents a random disturbance term.

roe;; = &g+ X bd;; +ap X cdj +ag X Controls;, + g, (2)

To test the moderating effect of the industry’s international competitiveness and the
degree of industry financing dependence on the impact of ambidextrous innovation on the
growth of international entrepreneurial-oriented enterprises, the interaction term of the
independent variable and the moderating variable bd; ; * com;, cd; * com;, bd; ¢ * fd;,
cd; ¢ * fd;+ is added to Model (2), and Model (3)-Model (6) are constructed.

roe;y = ﬁg + ﬁl X bdi,t + ﬁz X Cd,',t + ‘34 X COTltTOlSZ"t + ﬁ5 X (bdi,t * COl’ni,t) + Eit (3)

roe;r = o + 1 X bdj s + 72 X cdj s + v4 X Controls;; + 5 x (cdi * comjr) + &5 (4)
roej = 0g + 01 X bd;y + 6y X cd; + 04 x Controls; + 05 x (bd;y * fdi)+e€; s (5)
roejy = €g 4+ €1 X bd;y + €y X cdjy + €4 x Controls;; + €5 x (cdj * fdi) + €4 (6)

4. Results
4.1. Descriptive STATISTICS

Herein, unbalanced panel data from China’s ICT industry international enterprises
are utilized to obtain descriptive statistics on the data; thus, the variable characteristics
are understood more optimally. The results are depicted in Table 3. Using descriptive
statistics, it can be observed that different companies exhibit a large difference in innovation
investment, some companies exhibit a large deviation in exploratory innovation and
exploitative innovation investment, and exploratory innovation or exploitative innovation
is one-sided. In regard to industry characteristics, international start-ups in the ICT industry
are relatively large in industries with high international competitiveness and internal
financing dependence. The scale of international start-ups in the ICT industry is large, the
debt/asset ratio is different, the profitability gap is large, most of the enterprises are not
state-owned enterprises, and the average age of enterprises is 18.19 years.

Table 3. Descriptive statistical results.

Variable Quantity Mean Std Dev Min Max
roe 289 0.0796 0.137 —0.695 0.695
bd 289 0.526 0.446 0 1
cd 289 0.00554 0.0630 —0.120 1
size 289 21.82 1.054 19.12 24.52
lev 289 0.298 0.149 0.0188 0.713
age 289 18.19 4.656 9 29
cen 289 25.23 13.07 5.920 79.73

com 289 0.848 0.360 0 1
fd 289 0.360 0.481 0 1

4.2. Correlation Analysis

To avoid the multicollinearity problem occasioned by excessive correlation between
variables, the correlation relationship between variables was analyzed, and the results,
which were depicted in Table 4, indicate that there is a positive relationship between the
realization of ambidextrous balanced innovation and ROE and ambidextrous combined
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innovation and ROE. In the preliminary verification of Hypothesis 1, the correlation co-
efficient of key variables is all below 0.35, and there is no correlation between variables.
The results of the correlation analysis indicate that there is no close correlation between
variables, which offers a satisfactory data basis for empirical research.

Table 4. Correlation coefficient matrix.

roe bd idd Size lev Age cen Fince Com

roe 1

bd 0.113* 1

cd 0.046 0.043 1
size —0.042 —0.050 0.008 1

lev —0.178 *** 0.028 0.110 % 0.291 *** 1

age 0.045 —0.153 *** 0.028 0.336 *** 0.143 ** 1

cen 0.103 * 0.228 *** 0.060 —0.142 ** —0.059 —0.015 1

fd 0.020 0.226 *** —0.061 0.170 *** —0.240 *** 0.001 0.016 1
com —0.050 —0.065 0.032 0.111* 0.128 ** —0.055 —0.011 —0.445 *** 1

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

4.3. Fixed Effect Model

The Hausmann test rejects the null hypothesis, and this study utilizes the fixed effect
model for empirical research. We obtain the result chi2(6) = 11.62 (Prob > chi2 = 0.0709), and
the p-value at the significance level of 10% rejects the null hypothesis of using the random
effects model, so this paper chooses to use the fixed effect model. Model (1) analyzes the
impact of ambidextrous balanced innovation and ambidextrous combined innovation on
the growth of international start-ups, and the empirical results are depicted in Table 5,
where the values in parentheses are T-values. Since the data were converted for intra-group
deviation during the fixed effect model operation, which may cause some observations to
be 0 or missing, the sample data is reduced to 285 sets. The empirical results indicate that
both ambidextrous balanced innovation and ambidextrous combined innovation promote
the growth of international start-ups with a 10% significance, assuming Hypothesis 1 is
established. The value range of explained variables and explained variables is limited, and
s0 is the R? after model calculation; thus, the model’s reliability is unaffected.

Table 5. Fixed effect model.

Variable Model (1)
y
0.038 *
bd (1.81)
0.224 *
od (1.85)
, —0.026
size (—1.46)
—0.342 ***
lev (~3.75)
age 0.004
(0.31)
cen —0.001
(—0.46)
0.672
Constant (1.40)
N 285
R? 0.116

Note: *p < 0.1, **p < 0.01.
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4.4. Moderating Effect Test

To avoid the scenario in which sample size differences and sample differences reduce
the moderating effect accuracy, this study conducted decentralized processing of the
explained variables, explaining variables, and moderating variables. Model (2)-Model (5)
tested the moderating effect pertaining to the industry’s international competitiveness and
its degree of financing dependence, and the empirical results are illustrated in Table 6.

Table 6. Test table of moderating effect.

A Model (2) Model (3) Model (4) Model (5)
Variable
Roe Roe Roe Roe
L bd 0.035 * 0.038 * 0.038 * 0.039 *
= (1.67) (1.81) (1.84) (1.83)
0.218 * 0.738 0.215* —2.299
zcod (1.80) (0.55) (1.77) (—0.78)
. —0.024 —0.026 —0.028 —0.026
zsize (—1.36) (—1.46) (—1.57) (—1.45)
: —0.340 *** —0.342 *** —0.356 *** —0.341
zlev (—3.76) (—3.75) (—3.91) (—3.75)
7 age 0.005 0.004 0.005 0.004
- (0.42) (0.31) (0.40) (0.31)
J cen —0.000 —0.001 —0.001 —0.001
- (—0.25) (—0.47) (—0.63) (—0.45)
*
z_bd* z_com (()1132)
z_cd* z_com (_36239(;
—0.073 *
z_bd*z_fd (—1.65)
z_cd* z_fd (i 7(5.28559)
0.004 0.005 0.006 —0.011
Constant (0.49) (0.50) (0.79) (—0.63)
N 285 285 285 285
R2 0.127 0.117 0.126 0.119

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

The empirical results indicate that the industry’s international competitiveness posi-
tively moderates the promotion effect of ambidextrous balanced innovation on the growth
of international start-ups and that the industry financing dependence negatively moderates
the promotion effect of ambidextrous balanced innovation on the growth of international
start-ups. This observation indicates that the stronger the industry’s international competi-
tiveness, the stronger the promotion effect of the ambidextrous balanced innovation strategy
on the growth of international start-ups, and that the more international entrepreneurial-
oriented enterprises rely on internal financing, the more optimal the promotion effect is of
ambidextrous balanced innovation on international start-ups.

In addition, industry international competitiveness and industry financing depen-
dence exhibited no observable impact on the relationship between ambidextrous com-
bined innovation and international entrepreneurial growth. Therefore, Hypothesis 2b and
Hypothesis 3b were not supported.

4.5. Robustness Test

To guarantee the results of the empirical research, this study utilizes the method of
modifying both the data processing and sample size to test the robustness. The two robust-
ness test methods prove that the empirical test results are robust and that the conclusions
are reliable.
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4.5.1. Change the Data Processing Method

The differential GMM estimation method was utilized to empirically test the relation-
ship between variables, the main effect model, and the moderating effect model, and the
conclusions were obtained as illustrated in Table 7. According to the research conclusions of
Arellano and Bond (1991) [42], the GMM model can solve the endogeneity problem caused
by simultaneity causality. The overall AR results of the model are not significant, indicating
that with the exception of a class correlation, the model does not exhibit a higher-order
sequence correlation. The Hansen test proves that the selection of instrumental variables
exhibited by the model is reliable. The significance and sign direction of the main effect and
the moderate effect are consistent with the original regression results, and the empirical
regression results of the original data are robust. At the same time, after eliminating the
interference of endogenous problems, the results still support the relevant hypotheses of
this paper, and the research conclusions are further supported.

Table 7. Robustness test of the differential GMM method.

Variable Model (1) Model (2) Model (3) Model (4) Model (5)
Ly roc —0.100 —0.069 —0.083 —0.058 —0.085
2 (0.117) (0.106) (0.109) (0.105) (0.116)
L bd 0.042 * 0.036 0.042 0.042* 0.041
= (0.026) (0.025) (0.026) (0.025) (0.026)
0.266 *** 0.255 2.699 0.237 —8.223
zcd (0.037) (0.028) (2.575) (0.023) (13.198)
. —0.024* —0.023 —0.023 * —0.022 —0.023
z-size (0.015) (0.014) (0.014) (0.015) (0.015)
. —0.459 *** —0.401 *** —0.412 #** —0.402 *** —0.428
zev (0.152) (0.145) (0.138) (0.145) (0.145)
7. age 0.012 0.009 * 0.008 0.009 * 0.010
- (0.008) (0.005) (0.005) (0.006) (0.006)
J cen —0.003 —0.002 —0.003 —0.003 —0.002
- (0.002) (0.002) (0.002) (0.002) (0.002)
. 0.093 **
z_bd* z_com (0.044)
z_cd* z_com (_1166922§
—0.100 **
z_bd*z_fd (0.044)
—23.582
z_cd* z_fd (36.686)
AR(1)(p) 0.010 0.008 0.008 0.005 0.007
AR(Q2) (p) 0.215 0.208 0.248 0.194 0.233
Hansen(p) 1.000 1.000 1.000 1.000 1.000
N 214 214 214 214 214

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

4.5.2. Change the Sample Size

With reference to the Toft-Kehler (2014) [43] study, tail shrinkage treatment at the
1% level was performed on the samples for the robustness test, and the results are depicted
in Table 8. The significance and sign direction of the main effect and moderating effect are
consistent with the original regression results, which indicates that the linear regression
analysis results of the original data are robust and reliable.
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Table 8. Change sample size robustness test table.
Variable Model (1) Model (2) Model (3) Model (4) Model (5)
bd 0.038 * 0.037 * 0.040 * 0.040 * 0.041 **
2 (0.021) (0.020) (0.020) (0.020) (0.020)
4 0.225 * 0.538 1.014 0.541 —1.665
2 (0.122) (0.386) (1.394) (0.386) (2.997)
. —0.027 * —0.027 ** —0.027 ** —0.028 ** —0.027 **
zsize (0.014) (0.014) (0.014) (0.014) (0.014)
| —0.341 *** —0.282 *** —0.283 *** —0.299 *** —0.22
zlev (0.091) (0.089) (0.089) (0.089) (0.089)
7_age 0.003 0.005 0.004 0.006 0.004
- (0.016) (0.015) (0.015) (0.015) (0.015)
4 cen —0.002 —0.001 —0.001 —0.001 —0.001
- (0.001) (0.001) (0.001) (0.001) (0.001)
*
z_bd* z_com ?Ol(} :2)
—3.14
z_cd* z_com (83901?
_ *
2 b2 1d ooms
z_cd* z_fd é%é(;?
Constant 0.705 * 0.000 0.000 0.003 —0.006
onstan (0.400) (0.007) (0.008) (0.007) (0.010)
N 283 283 283 283 283
R? 0.121 0.117 0.105 0.116 0.107

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

5. Discussion

Innovation drives the development of international entrepreneurial-oriented enter-
prises, and international entrepreneurial-oriented enterprises subjected to fierce market
competition and crucial difficulties associated with new entrants should comprehensively
match the innovation strategy. This study selects the unbalanced panel data of the Chinese
ICT industry from 2010 to 2021 to systematically analyze the impact of ambidextrous bal-
anced innovation and ambidextrous combined innovation on the growth of international
start-ups and discusses the moderating role of industry international competitiveness and
industry financing dependence. Thus, the following conclusions are offered.

Both ambidextrous balanced innovation and ambidextrous combined innovation
can effectively promote the growth of international start-ups, among which ambidex-
trous combined innovation exerts a more significant promoting effect. Hypothesis 1a and
Hypothesis 1b have been verified, which is consistent with the research conclusions offered
by Wu et al. (2019) [26] and Xiao (2023) [27]. Ambidextrous balanced innovation enables
Chinese international entrepreneurial-oriented enterprises to systematically coordinate
the allocation of innovation resources between exploratory innovation and exploitative
innovation, perform exploratory innovation and exploitative innovation activities in a
relatively balanced manner, facilitate the incentive effect of the two innovation strategies on
the growth of international entrepreneurial-oriented enterprises, and prevent the scenario
in which international entrepreneurial-oriented enterprises are subjected to the innovation
trap or capability trap due to innovation imbalance. Ambidextrous combined innovation
enables exploratory innovation and exploitative innovation to complement each other
and grow together. A higher degree of exploitative innovation can support international
entrepreneurial-oriented enterprises to perform exploratory innovation; thus, they can
develop novel technologies, markets, and products [10]. Similarly, a more optimal ex-
ploratory innovation can strengthen its exploitative innovation in complementary fields.
By contrast, ambidextrous combined innovation exerts a more apparent incentive effect on
international start-ups than ambidextrous balanced innovation, which may be rationalized
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as follows: ambidextrous combined innovation requires international enterprises to effect a
timely switch between exploratory innovation and exploitative innovation according to the
internal and external environment, which can enable international start-ups to implement
innovation strategies that are more suitable for their development.

Because industry international competitiveness moderates the incentive effect of am-
bidextrous balanced innovation on the growth of international start-ups, Hypothesis 2a
is verified. The international entrepreneurial-oriented enterprises operating in the strong
international competitiveness industry should consider the market’s stability, the devel-
opment of customers, and the development of new competitive advantages. Exploratory
innovation and exploitative innovation are both crucial for companies with strong inter-
national competitiveness in the industry, and enterprises should control the proportion
of the two factors. For the international entrepreneurial-oriented enterprises in the weak
international competitive industries, the effect of adopting the ambidextrous balanced
innovation strategy on the growth of the international entrepreneurial-oriented enterprises
is lower than that in the strong international competitive industries.

The degree of industry financing dependence negatively moderates the incentive effect
of ambidextrous balanced innovation on the growth of international start-ups. The higher
the dependence on the industry’s external financing, the weaker the dependence on the
growth of international entrepreneurial-oriented enterprises by adopting ambidextrous
balanced innovation. This observation may be rationalized as follows: when the capital of
international entrepreneurial-oriented enterprises is relatively scarce, enterprises focus on
the common development of their own exploratory innovation and exploitative innovation
to avoid being subjected to the innovation trap or capability trap, and the effectiveness of
ambidextrous balanced innovation has been comprehensively developed in the early stage.
Through external financing dependence, international entrepreneurial-oriented enterprises
have obtained a certain amount of capital inflow. Ambidextrous balanced innovation
focuses more on the balance between exploratory innovation and exploitative innovation,
which can maintain the steady development of international entrepreneurial-oriented en-
terprises. However, when new international ventures exhibit sufficient cash flow, they
can achieve the synergy between exploratory innovation and exploitative innovation.
The incentive effect of ambidextrous balanced innovation on the growth of international
entrepreneurial-oriented enterprises is weakened; therefore, the industry financing depen-
dence negatively moderates the relationship between ambidextrous balanced innovation
and the growth of international entrepreneurial-oriented enterprises.

In addition, H2b and H3b have drawn non-significant conclusions, with no significant
moderating effect on the growth of ambidextrous combined innovation and international
entrepreneurial-oriented enterprise growth. In the case of changes in the various industry
characteristics, ambidextrous combined innovation can maintain a good promotion of
the growth of international entrepreneurial-oriented enterprises. This may be because
the ICT industry is a typical technology-intensive enterprise with high innovation and
high growth characteristics, and innovation is a key driver for the development of interna-
tional entrepreneurial-oriented enterprises in this industry. In the ICT industry, enterprise
innovation activities are intensive and the demand for innovation activities is high [17].
Both exploratory innovation and exploitative innovation activities can play an important
role in promoting the growth of international entrepreneurial enterprises. This has led
to differences in industry characteristics, with the ICT industry still maintaining a high
demand for innovative activities, as well as a high sensitivity and high return on innovative
R&D investment.

6. Conclusions and Suggestions
6.1. Theoretical Implications
This study weighs the differences between the international environment and the

local scenario, selects the key industry heterogeneity as the moderating effect, and uses
systems thinking to consider the strategy choice of ambidextrous balanced innovation and
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ambidextrous combined innovation. Herein, the study makes some key theoretical contri-
butions to the innovation and international enterprise literature. First, this paper reviews
the existing literature and deepens the understanding of ambidextrous balanced innovation
and ambidextrous combined innovation. At present, most of the empirical studies on dual-
ity have adopted the cross-sectional research method based on questionnaires, and most
of them have described the simple balance relationship between exploratory innovation
and exploitative innovation [20,21], without involving the more complex and dynamic
dimensions and mechanism of strategic duality. This study has promoted the deepening
of the research on ambidextrous innovation through the test of panel data. Meanwhile,
this study revises the measurement methods of ambidextrous balanced innovation and
ambidextrous combined innovation based on the research of Wang et al. (2015) [24] and
introduces a novel concept of the measurement methods of ambidextrous balanced innova-
tion and ambidextrous combined innovation. Second, although the environment in which
international start-ups and local enterprises operate is quite different [1,2], there are still few
targeted studies on the innovation strategy choice of international start-ups. Based on the
characteristics of international entrepreneurial-oriented enterprises, this study discusses the
influence mechanism of ambidextrous balanced innovation and ambidextrous combined
innovation on the growth of international entrepreneurial-oriented enterprises and expands
the theoretical research on innovation strategy choice of enterprises. Third, previous studies
mostly explored the selection of innovation strategies for international start-ups from the
perspective of causal mechanisms [10] and human resources [24]. This paper considers that
industry characteristics are key factors affecting the formulation of corporate strategies
and analyzes the ambidextrous innovation strategy choice of international entrepreneurial-
oriented enterprises from the industry heterogeneity perspective. This research clarifies the
internal logic among industry heterogeneity, international entrepreneurial-oriented enter-
prises, and innovation strategy selection. And we expand the boundary and universality of
international entrepreneurial research from the aforementioned perspective.

6.2. Practical Implications

This study offers management implications and policy proposals on Chinese interna-
tional entrepreneurial-oriented enterprises governance through theoretical analysis and
empirical research in the international entrepreneurship field, providing novel concepts
for enhancing Chinese international entrepreneurship governance. Ambidextrous inno-
vation can effectively enhance the performance of international entrepreneurship and
international entrepreneurship should pay attention to innovation input, in order to give
full play to the incentive role of innovation in the growth of enterprises. International
entrepreneurship can no longer choose only exploratory innovation or exploitative in-
novation strategy but must weigh the two innovation strategies according to their own
industry heterogeneity and react appropriately to international scenario change. In this
way, international entrepreneurial-oriented enterprises can forbid falling into the failure
trap or capability trap.

Another practical implication concerns policy proposals in our findings. Both ambidex-
trous balanced innovation and ambidextrous combined innovation promote the growth of
international start-ups, and policymakers should put more effort into settling regulations
to push organizations toward innovation. Industry heterogeneity is an essential factor
affecting the choice of innovation strategy for international entrepreneurship. Policymakers
must consider the characteristics of the industry to formulate an innovation incentive policy,
which will play a better role in policy incentives.

6.3. Limitations and Future Studies

There are still some limitations to this article. First, using panel data to measure
ambidextrous innovation is more objective and dynamic, but this inevitably has some limi-
tations. Exploratory innovation is highly subversive and difficult to produce. Compared
with exploitative innovation, exploratory innovation obtains fewer patent outputs. The



Systems 2024, 12, 207 16 of 17

utilization of the patent data to measure exploratory innovation and exploitative inno-
vation may induce a scenario in which the overall measurement quantity of exploratory
innovation becomes smaller than that of exploitative innovation, which may occasion a bias
in the measurement of ambidextrous balanced innovation and ambidextrous combined
innovation. In subsequent studies, the measurement methods of ambidextrous balanced
innovation and ambidextrous combined innovation can be further discussed and corrected,
thereby enhancing the research credibility of ambidextrous balanced innovation and that
of the ambidextrous combined innovation of international entrepreneurial-oriented enter-
prises. Second, in addition to the moderating effect of industry heterogeneity, there are still
many moderating variables that can affect the selection of international entrepreneurial-
oriented enterprise growth and innovation strategies. Therefore, the research scope can be
expanded, and the moderating effect of aspects such as organizational structure, property
rights heterogeneity, and cultural distance on the innovation strategy selection of interna-
tional entrepreneurial-oriented enterprises can be further explored to enrich the research.
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