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Ambidextrous innovation is an essential way for enterprises to respond to environmental changes and create competitive
advantage. Tis study constructs the “technology-organization-environment” (TOE) framework of enterprise ambidextrous
innovation, aiming to explore the confguration efect of the linkage matching of technology, organization, and environment on
enterprise ambidextrous innovation and the diferentiated driving mode of enterprise ambidextrous innovation. In the study, the
fuzzy set qualitative comparative analysis (fsQCA) is used to conduct an empirical study on the samples of 34 listed companies on
the Science and Technology Innovation Board. Te fndings are as follows: (1) technical conditions (hardware facilities and
software facilities), organizational conditions (human capital investment and R&D investment), and environmental conditions
(market competition and government subsidies) are not necessary conditions for ambidextrous innovation individually; (2) there
are three driven paths of ambidextrous innovation, namely, the technology-driven path under the pressure of market competition,
the technology-promoted path under government support, and the resource-rich proactive change path. Te conclusion has
enlightening signifcance for guiding enterprises to attach importance to the technology and organizational conditions in the
process of enterprise ambidextrous innovation.

1. Introduction

Scientifc and technological innovation is an essential aspect
of competition among countries [1]. Innovation-driven
development is the core strategy for high-quality economic
growth in China. In particular, the strategy of self-reliance in
science and technology has received signifcant attention in
China. As the core of the national innovation system, en-
terprises are the foundation of building an innovative
country in China. Giving the full-play role of enterprise
innovation is of great signifcance to the implementation of
the innovation-driven development strategy at the micro-
level. However, due to the characteristics of technological
innovation of long cycle, high investment, and high risk [2],
many small- and medium-sized enterprises in China have
difculties in innovation activities, such as low investment in
innovation and inadequate R&D capital [3].

Enterprise’s ambidextrous innovation takes into account
both exploratory and exploitative innovation and has ob-
vious advantages in increasing enterprise innovation output,
improving enterprise performance, and enhancing the en-
terprise’s competitive position [4–8]. On the one hand, the
enterprise can acquire new knowledge, develop new prod-
ucts, open new markets, or meet unique customer needs
through exploratory innovation. On the other hand, ex-
ploitative innovation can help enterprises improve existing
products and expand product categories and functions to
adapt to the complex and changeable competitive envi-
ronment [5, 9]. Terefore, how to promote enterprises to
carry out and maintain ambidextrous innovation is the key
to promoting enterprises to obtain the competitive advan-
tage in the long period, which is also an important issue to be
explored in advancing the innovation-driven development
strategy in China.
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Summarizing the existing literature, scholars have ex-
tensively discussed the factors that afect the ambidextrous
innovation of enterprises; for example, the internal factors
that afect the ambidextrous innovation mainly include
accumulated resources [10, 11], dynamic capabilities [8, 12],
and technological diversifcation [13], and external envi-
ronmental factors mainly include support from external
organizations [11, 14], environment pressure [4, 15, 16], and
information technology development [17, 18]; in general,
most studies only focus on the “net efect” and single efect of
internal and external factors such as technology, organiza-
tion, and environment and do not consider the impact of the
linkage combination of multiple factors on enterprise’s
ambidextrous innovation. However, in practice, an enter-
prise’s ambidextrous innovation is a process of synergistic
interaction of various factors, and it is difcult to give a
comprehensive explanation by only considering the role of a
single factor [19].

How to efectively drive ambidextrous innovation?
What are the driving efects of technology, organization,
and environment factors on the enterprise’s ambidextrous
innovation, and is there a matching and substitution
relationship between diferent elements? Combined with
the characteristics of the ambidextrous innovation, this
study aims to build ambidextrous innovation “technol-
ogy-organization-environment” (TOE) framework and to
explore the driving path of ambidextrous innovation by
using the method of fuzzy qualitative comparative anal-
ysis (fsQCA). Te main contributions are as follows. (1)
Tis study constructs the TOE analysis framework that
infuences the dual innovation of enterprises from three
dimensions, namely, technical conditions (hardware fa-
cilities and software facilities), organizational conditions
(human capital investment and R&D investment), and
environmental conditions (market competition degree
and government subsidy), which enriches and expands
the theoretical research on the application of TOE
framework in the feld of ambidextrous innovation. (2)
Te fsQCA method is introduced into the research on
ambidextrous innovation of enterprises, and the “con-
fguration perspective” is used to explore the driven path
of multifactors, such as technology, organization, and
environment, synergistically promoting dual-innovation
of enterprises, which provides a new perspective and a
new method for the research on ambidextrous innovation
of enterprises. (3) Tis study summarized three driven
paths of enterprise ambidextrous innovation, namely, the
technology-driven path under the pressure of market
competition, the technology-promoted path under gov-
ernment support, and the resource-rich proactive change
path. In addition, the empirical results verify that the
ambidextrous innovation driving path of enterprises has
the characteristics of ““All paths lead to the same
destination.”

Tis study is organized as follows. Section 1 presents the
introduction. Section 2 sums up the literature and research
framework. Section 3 presents the study design. Section 4
presents empirical results and analysis. Section 5 is about
conclusions and implications.

2. Literature Review and Research Framework

2.1. Literature Review. Ambidextrous innovation refers to
two kinds of innovation behaviors, namely, exploitative
innovation and exploratory innovation [4, 9, 12, 20]. Ex-
ploitative innovation is a progressive innovation behavior
that continuously improves and upgrades products based on
existing knowledge and technology. Exploratory innovation
is a radical innovation behavior that breaks away from the
original technological track and aims to search for new
knowledge, develop new products, and open up new busi-
ness felds [4, 17, 20]. Exploratory innovation and exploit-
ative innovation are both crucial in an enterprise, and to be
focused on only one of them will lead enterprises to fall into
the “failure trap” or “capability trap” [4, 20]. Te excessive
pursuit of exploitative innovation is benefcial to the short-
term improvement of fnancial performance; however, in the
long run, enterprises may fall into the “capability trap”
relying on organizational inertia [7, 8]. Excessive emphasis
on exploratory innovation is conducive to the improvement
of industrial competitiveness, but the long time and ex-
tensive investment in research and development may afect
the enterprise’s normal operation, leading to the “failure
trap.” Tus, the enterprise needs to take into account these
two kinds of innovation activities.

Regarding the driving factors of ambidextrous innova-
tion, scholars have made a lot of benefcial exploration.
Firstly, some studies focus on the impact of environmental
dynamism, environmental competitiveness, fscal and tax
incentive policies, and other external environmental factors
on ambidextrous innovation. For example, some scholars
pointed out that, in the dynamic and competitive envi-
ronment, enterprises need to carry out exploratory and
exploitative innovation to reduce the risk and threat of
obsolescence of products or services [4, 15, 16], which will
help enterprises maintain their advantages and form new
competitiveness; besides, some scholars also point out that
fscal and tax incentive policies, such as government sub-
sidies and tax breaks, can reduce the cost of enterprise’s R&D
activities and stimulate enterprises to increase R&D in-
vestment [11, 14]. Secondly, some studies also focus on the
infuence of internal factors on ambidextrous innovation,
such as accumulated resources and capacity. Based on the
resource-based theory, some scholars point out that suf-
cient resources can avoid the competition for resources
between exploratory and exploitative innovation and
strengthen an enterprise’s risk-taking [10], and rich resource
support makes the enterprise more willing to R&D in-
vestment and high risk innovative experiments [10, 11].
Some scholars also believe that diversifed organizational
structure is conducive to promoting enterprise ambidex-
trous innovation [20, 21]; in addition, the dynamic capa-
bilities and technological diversifcation of enterprise
signifcantly improve the possibility of ambidextrous in-
novation [8, 13].

At present, the rapid development of digital technology
is impacting and reinventing the way of enterprise inno-
vation, and it provides new impetus and opportunities for
enterprise innovation [18, 22]. For example, Zhang and Long
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[18] found that digital technology application has signif-
cantly improved the level of enterprise’s exploratory inno-
vation; Chen et al. [17] found that digital technology not
only can guide enterprise to carry out the exploratory in-
novation across the technological track but also can improve
and reorganize organizational business processes by ex-
ploitative innovation. In addition, some scholars explored
the path of enterprise innovation activities based on the
perspective of confguration; Zhao et al. [23]studied the
confguration efect of government presubsidies and post-
subsidies on enterprise innovation efciency; Wu and Fan
[24] studied the infuence of market, system, organization,
and executive team on enterprise green innovation from the
perspective of confguration; Zhuang and Wang [25] con-
structed the research framework of industry, system, and
resources to explore the new path of driving high-quality
technological innovation of science and technology
enterprises.

To sum up, most of the existing studies have explored the
“net efect” of a particular dimension of factors such as
technology, organization, and environment on enterprise’s
ambidextrous innovation. Although some studies have fo-
cused on the driving efect of diferent factor combinations
on enterprise innovation from the perspective of confgu-
ration, the impact of the linkage of relevant factors on
enterprise ambidextrous innovation has not been thor-
oughly investigated. As an essential way for enterprises to
deal with external environment changes and improve
competitive advantages, ambidextrous innovation is a
process of synergistic interaction of multiple factors, and it is
difcult to give a comprehensive explanation only consid-
ering the role of a single factor [19]. Terefore, this study
constructs the “technology-organization-environment”
(TOE) framework of enterprise ambidextrous innovation
and explores the driven path of enterprise ambidextrous
innovation.

2.2. Teoretical Framework Construction. TOE framework
was proposed by Tornatzky and Fleischer, which is used to
analyze the infuence of technology, organization, envi-
ronment, and other factors on the adoption of new
technologies [26]. Technical factors are mainly about the
characteristics of information technology innovation,
such as the achievement of existing technology, com-
parative advantage, cost, and complexity [27]; organiza-
tional factors refer to the features of the organization,
including enterprise’s scale, structure, corporate re-
sources, and system arrangement. [28]; environmental
factors refer to the external environment of an organi-
zation, such as the market structure, competitive envi-
ronment of the industry, and the policy and system
environment [27]. Based on the TOE framework, this
study constructs the analysis framework of ambidextrous
innovation from three dimensions, namely, technology
condition (hardware facilities and software facilities),
organization condition (human capital investment and
R&D investment), and environment condition (market
competition and government subsidy) to explore the

infuence factors and drive path of enterprise ambidex-
trous innovation; the analysis framework is shown in
Figure 1.

2.2.1. Technical Conditions. Te application of software and
hardware facilities can enhance the organization’s ability of
information search, resource acquisition, and resource re-
organization and then promote the enterprise’s innovation
activities. Firstly, with the help of digital technology, the
organization and individuals can continuously absorb, ac-
tivate, and update knowledge, which speeds up the updating
of an organization’s knowledge base and promotes the cross-
fusion of heterogeneous knowledge [29]. Compared with
exploitative innovation, exploratory innovation needs more
support from heterogeneous knowledge, so the application
of software and hardware facilities has a stronger role in
promoting exploratory innovation. Secondly, digital tech-
nology helps enterprise collect more abundant and diverse
resources and accurately obtain the relevant information on
customer needs and customer psychology. Te enterprise
can actively explore new knowledge and technology through
exploratory innovation and develop new products to
maximize customer needs [18]; at the same time, the digital
technology can promote utilization innovation by discov-
ering new functions of diferent products, optimizing the
factor input structure in the production process. Tirdly,
digital technology can carry out a virtual simulation on the
process of product design, production, and use, which
shortens the research and development cycle to some extent,
and the innovation efciency of enterprise can be further
improved [22]. In addition, with the development and ap-
plication of digital technology, the innovation boundary and
organizational boundary of enterprises are further expanded
so that more and more innovation subjects such as cus-
tomers, suppliers, and other innovation subjects can join in
the innovation activities of enterprises [30]. Terefore, this
study measures the technical conditions from the two as-
pects of hardware facilities and software facilities.

2.2.2. Organizational Conditions. Organizational conditions
mainly include corporate scale, organizational resources,
and institutional arrangement. [31]. As the “booster” of
enterprise innovation, the abundant human capital largely
determines the quality of an enterprise’s products or services
and directly afects innovation activities [32–34]. Te richer
the human capital of the enterprise, the deeper the exca-
vation of the original knowledge of the organization.
Terefore, the human capital of the enterprise is conducive
to deepening the understanding of the original knowledge,
enhancing the knowledge application ability of the enter-
prise, and promoting the organization to carry out utili-
zation innovation [33]. At the same time, R&D capital, as
another vital resource of the organization, has played an
essential role in promoting the output of innovative
achievements, enhancing innovation capabilities, and
forming core market competitiveness [35, 36]. Although
short-term R&D capital investment increases the cost of
enterprises, the sufcient R&D capital investment provides
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necessary support for exploratory and exploitative innova-
tion in the long-term [36] and can mobilize the enthusiasm
of R&D personnel. At the same time, innovation activities
will not be delayed or interrupted due to a lack of funds, and
enterprises are more confdent to try various innovation
activities [37]. Terefore, this study measures organizational
conditions from two aspects, namely, human capital in-
vestment and R&D capital investment.

2.2.3. Environmental Conditions. In the ferce market
competition, the speed of imitation and difusion of ad-
vanced technology among competitors is accelerated, and
the update speed of products and services is accelerated,
which conveys a “competitive threat signal” to enterprises
[24]. In order to avoid competitive threats and market risks,
enterprises often increase their R&D investment and en-
hance their innovation capabilities [25]. Exploratory inno-
vation can change the performance of original products by
developing heterogeneous products and form product
competitive advantages, which will distance it from other
competitors and stand out in existing or emerging markets.
In addition, in the ferce market competition, enterprises
may have threats and risks such as reduced competitive
advantage, loss of market share, bankruptcy, and liquidation
[25], which will further increase the dependence of enter-
prises on technological innovation, and enterprises will try
their best to search and use all available resources to carry
out innovation activities [10].

Scientifc and technological innovation is the key driving
high-quality economic development, and the improvement
of innovation performance not only needs its eforts but also
depends on policy support [14]. From the perspective of
innovation compensation, innovation activities are more
uncertain and riskier than other business activities. Gov-
ernment subsidy can directly increase the capital reserve of
enterprises, improve the risk resistance ability of enterprises,
and reduce enterprise’s R&D cost, which has the “resource
compensation” efect [38, 39]. Meanwhile, enterprises re-
ceiving government subsidies are labeled as “government
certifcation” [40, 41], and the “good reputation signal” is
conducive to enterprises obtaining more fnancial support
from the capital market and alleviating innovation fnancing
constraints [39]. Tis study measures environmental con-
ditions from two aspects, namely, market competition and
government subsidy.

3. Research Design

3.1. Research Methods. Qualitative comparative analysis
(QCA) is an analytical method for small- and medium-
sized sample case studies that emerged from social science
research in the late 1980s. QCA was frst proposed by
American sociologist Charles C. Ragin, who introduced
QCA in his book “Comparative Methods: Beyond Qual-
itative and Quantitative Strategies,” published in 1987.
Based on the principles of set theory and Boolean alge-
braic algorithms, this approach emphasizes the con-
struction of causality of research topics from small sample
data through continuous dialogue between empirical data
and relevant theories. According to the diferent forms of
sets, QCA applications are mainly divided into csQCA
(qualitative comparative analysis of clear sets), mvQCA
(qualitative comparative analysis of multivalues), and
fsQCA (qualitative comparative analysis of fuzzy sets).
Among them, csQCA is a dichotomous variable that
converts variables into “0” or “1;” FsQCA allows a partial
membership score between “0” or “1,” that is, the degree of
membership between “full membership” and “no mem-
bership at all.”

QCA analysis combines the advantages of case orien-
tation and variable orientation, aiming to fnd out the causal
relationship between condition confguration and results
through the comparison of cases and answer the questions
such as “which confguration of conditions can lead to the
desired results and which confguration causes the result not
to appear?” [42, 43]. Te method has the following char-
acteristics.①Te traditional statistics methods mostly focus
on the “net efect” of explanatory variables on the explained
variables [19], while qualitative comparative analysis focuses
on the “confguration efect” analysis, exploring the infu-
ence of the combination of various antecedent variables on
the outcome variables, which helps to reveal multiple
concurrent relationships between multiple elements.②Tis
method is not only suitable for the study of large case
samples but also for the analysis of small samples [43]. ③
According to the variable type, QCA can be divided into
fsQCA (fuzzy set qualitative comparative analysis), csQCA
(clear set qualitative comparative analysis), and mvQCA
(multivalue qualitative comparative analysis). Compared
with csQCA andmvQCA, fsQCA has wide application scope
and universality [43].

3.2. Data Description

3.2.1. Selection of Data and Variables. Te Science and
Technology Innovation Board is the backbone of fostering
new innovative enterprises and promoting the development
of emerging strategic industries. Te Science and Technol-
ogy Innovation Board enterprises have higher innovation
enthusiasm and representation of R&D innovation. Tere-
fore, 70 companies listed on the Science and Technology
Innovation Board in 2019 were selected as research samples
in this study. To ensure the validity of case data, we screened
the initial cases and excluded all enterprises with zero
patents in 2019 and data missing. Finally, 34 enterprises of

Environmental Conditions
market competition degree

government subsidies

Organizational Conditions
human capital investment

R&D investment

Ambidextrous 
Innovation

Technical Conditions
Hardware facilities
software facilities

Figure 1: Teoretical analysis framework.
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the Science and Technology Innovation Board were retained
as study cases. Te data mainly come from the China Stock
Market and Accounting Research (CSMAR) database, Wind
database, and China Patent database. Te specifc variable
measures are as follows:

(1) Ambidextrous Innovation (DIB). Tere are four rela-
tionships between exploratory innovation and exploitative
innovation, namely, competition and opposition, diference
and diferentiation, integration and coordination, and bal-
ance and complementarity [21]. Tis study argues that
maintaining a balance between exploratory and exploitative
innovation is conducive to giving full play to the advantages
of each type of technological innovation and enabling en-
terprises to get better innovation performance [8, 20, 44].
Referring to the research of Chen et al. [14] and Wang et al.
[44], this study uses the number of invention patent ap-
plications to measure the level of exploratory innovation and
the number of utility models, designs patent applications to
measure the level of utilization innovation, and then cal-
culates the degree of balance between the two to measure the
enterprise’s ambidextrous innovation degree(DIB). Te
calculation formula is as follows: DIB� 1 − |x − y|/x + y,
where x represents exploratory innovation and y represents
exploitative innovation. Te closer the value in this formula
to 1, the higher the level of ambidextrous innovation of the
enterprise.

(2) Technical Conditions Include Hardware Facilities (HI)
and Software Facilities (SI). Tis study believes that the
application of digital technology is based on the corre-
sponding software and hardware investment, so this study
refects the application of digital technology through in-
vestment in hardware facilities and software facilities. Re-
ferring to the research of Liu and Tian [45], the hardware
facility (HI) is measured by the ratio of the net value of
computers, electronic equipment, communication equip-
ment, etc., in fxed assets to the total assets. Software in-
frastructure (SI) is measured by the ratio of software net
worth to total assets in intangible assets.

(3) Organizational Conditions Include Human Capital In-
vestment (SQ) and R&D Investment (R&D). Referring to the
research of Shang et al. [46] and Feng [37], this study uses
the ratio of the number of employees with a bachelor’s
degree or above to the total number of employees as the
proxy of human capital investment (SQ). R&D investment
(R&D) is measured by the ratio of R&D investment to
operating income.

(4) Environmental Conditions Include Market Competition
(MC) and Government Subsidy (GS). Referring to the re-
search of Xie and Wei [10], Herfndahl− Hirschman Index
(HHI) is adopted to measure the degree of market com-
petition (MC), and the higher the value is, the lower the
degree of market competition is. Te calculation formula is
HHI� (Xi/X)2, where Xi represents the main business
income of enterprise i, and X represents the sum of the
primary business income of the industry to which enterprise

i belongs. Considering the diferent scales of enterprises, the
number of government subsidies is signifcantly diferent,
and the ratio of government subsidies in the nonoperating
income details to total assets is used to measure government
subsidies (GS).

3.2.2. Variable Calibration. To avoid the infuence of sample
diferences on the results, this study calibrates the variables
according to the thresholds of full membership, the cross-
over point, and full nonmembership. Referring to the re-
search of Fiss [19], this paper sets three anchor points of
ambidextrous innovation, hardware facilities, software fa-
cilities, human capital investment, R&D investment, and
government subsidy, according to the upper quartile, me-
dian, and lower quartile of the sample data. In addition,
referring to the research of Xie and Wei [10], the market
competition degree is calibrated against the median of the
HHI index. If the market competition degree of the industry
in which the enterprise is located is greater than 0.1261, it is
regarded as a low market competition degree, and the value
is 0. Otherwise, the value is 1. Te anchor point setting of
each variable is shown in Table 1.

4. Empirical Results’ Analysis

4.1. Necessity Analysis. Before the confguration analysis
through the truth table of fuzzy sets, it is necessary to analyze
the necessity of all antecedent variables and their nonsets.
Table 2 presents the results for the necessity of antecedent
variables. Table 2 shows that the consistency of all ante-
cedent variables afecting enterprise ambidextrous innova-
tion is below 0.9, and none of the variables alone constitutes
a necessary condition for enterprise ambidextrous innova-
tion. In other words, it shows that any single variable in
technical conditions (hardware facilities and software fa-
cilities), organizational conditions (human capital invest-
ment and R&D investment), and environmental conditions
(market competition and government subsidies) has a rel-
atively weak explanatory power for ambidextrous innova-
tion, and the analysis based on the confguration perspective
is necessary. Terefore, this study will explore the linkage
efect of “technology + organization + environment” on
ambidextrous innovation.

4.2. Confguration Analysis. Tis study takes 34 companies
on the Science and Technology Innovation Board as samples
to analyze the conditional confguration that promotes the
ambidextrous innovation of enterprises by using the fsQCA
software. Specifcally, referring to the views of scholars such
as Fiss [19], Du, and Jia [43], the frequency threshold is set to
1, the consistency threshold is set to 0.8, and the propor-
tional reduction in inconsistency (PRI) is set to 0.7. At the
same time, when using the fsQCA method for confguration
analysis, three solutions will be formed, namely, complex
solution, parsimonious solution, and intermediate solution.
We mainly focus on the intermediate solution and parsi-
monious solution to interpret the results. If a specifc an-
tecedent variable appears in these two solutions
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simultaneously, it is recorded as the core condition; if it only
appears in the intermediate solution, it is recorded as the
marginal condition [43].Te results of empirical analysis are
shown in Table 3.

Tere are fve ambidextrous innovation confgurations
in Table 3. Among the fve confgurations, the consistency
of the single solution (confguration) and the overall res-
olution is higher than the acceptable minimum standard of
0.8. Among them, the consistency value of the overall
solution is 0.9271, indicating that the fve confgurations
explain 92.71% of the enterprise’s high ambidextrous in-
novation; the coverage value of the overall solution is
0.3810, indicating that 38.1% of the high ambidextrous
innovation cases of enterprises can be explained. In this
study, these fve confgurations are summarized into three
high-level ambidextrous innovation driven paths of en-
terprises, namely, the technology-driven path under the
pressure of market competition, the technology-promoted
path under government support, and the resource-rich
proactive change path.

4.2.1. Te Technology-Driven Path under the Pressure of
Market Competition. Tis path corresponds to confgura-
tion 1(hi∗ × SI∗ × r&d∗ × MC∗ × gs∗). Software facilities
and market competition as the core conditions exist, while
hardware facilities, R&D investment, and government
subsidies as the core conditions are missing in confguration
1. It shows that the perfect software infrastructure can
promote enterprises to actively respond to the ferce market
competition to carry out ambidextrous innovation. Tere-
fore, this study named it as “ the technology-driven path

under the pressure of market competition.” Meanwhile,
among all the confgurations, the original coverage of
confguration 1 is the highest, which is 0.1505, and it shows
that the technology-driven path under the pressure of
market competition plays a dominant role in the imple-
mentation process of ambidextrous innovation. Te main
reason is that the speed of knowledge circulation among the
enterprises is accelerated and the updating cycle of products
and services is shortened in the ferce market competition.
Terefore, enterprises have to innovate actively to gain
competitive advantages and adapt to the law of the “survival
of the fttest” [25]. At the same time, the application of digital
technologies and related ofce software such as the Internet
and 3D printing can reduce the cost of enterprise com-
munication and speed up the resource integration [18]; it is
conducive to improving the dilemma of innovation and
supporting enterprises to carry out ambidextrous
innovation.

Typical examples of this driven path include Shanghai
Bright Power Semiconductor Co., Ltd., Jiangsu BioPerfectus
Technologies Co., Ltd., and Shanghai Medicilon Inc. For these
enterprises, although resources are relatively limited, the ferce
market competition and the support of technical conditions
such as software facilities will promote enterprises to carry out
ambidextrous innovation. Taking Shanghai Bright Power
Semiconductor Co., Ltd. (referred to as “BPSemi”) for example,
it is the leading enterprise of the LED lighting driver chips in the
world, with a market share of about 30%. Tere are many
enterprises in this industry, and the market competition is
ferce. Compared with the major domestic and foreign LED
lighting companies (Philips, OPPLE Lighting Co., Ltd., etc.),
there is still a signifcant gap in the technological innovation
level of BPSemi.Terefore, to form its competitive advantage in
the harsh market environment, continuous innovation has
become BPSemi’s focus. BPSemi continues to expand new
technology felds and add new product lines to meet the di-
versifed downstream market needs and improve compre-
hensive competitiveness.

Combined with the case analysis of the core conditions
of confguration 1, this study puts forward Proposition 1;
that is, under the circumstance of low R&D investment,
perfect software facilities and ferce market competition
drive enterprise ambidextrous innovation.

4.2.2. Te Technology Promoted Path under Government
Support. Tis path corresponds to confguration 2a
(SI∗ × SQ × R&D × mc∗ × GS∗) and confguration 2b

Table 1: Calibration anchors for variable.

Main variables Te full membership Te crossover point Te full nonmembership
Ambidextrous innovation (DIB) 0.6667 0.1151 0.0000
Hardware facilities (HI) 0.0105 0.0040 0.0015
Software facilities (SI) 0.0032 0.0014 0.0007
Human capital investment (SQ) 81.4650 59.1500 33.8275
R&D investment (R&D) 19.5650 14.6800 8.3900
Market competition (MC) 1.0000 — 0.0000
Government subsidy (GS) 0.0124 0.0080 0.0050

Table 2: Necessity test results of the single anterior dependent
variable.

Antecedents Consistency Coverage
Hardware facilities 0.5235 0.5169
∼Hardware facilities 0.5841 0.5476
Software facilities 0.6073 0.6156
∼Software facilities 0.4514 0.4130
Human capital investment 0.5480 0.5209
∼Human capital investment 0.5205 0.5065
R&D investment 0.3804 0.3733
∼R&D investment 0.7162 0.6753
Market competition 0.5572 0.3961
∼Market competition 0.4428 0.6582
Government subsidy 0.5572 0.5378
∼Government subsidy 0.5554 0.5322
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(HI× SI∗ × sq× r&d×mc∗ ×GS∗). Confguration 2a indicates
that the confguration with high software facilities, high gov-
ernment subsidies, high human capital investment, high R&D
investment, and low market competition can promote an
enterprise’s ambidextrous innovation. Confguration 2b indi-
cates that the confguration with high software facilities, high
government subsidies, high hardware facilities, low investment
in human capital, low investment in R&D, and low market
competition can promote enterprise’s ambidextrous innova-
tion. Trough comparison, it is found that the core conditions
of confguration 2a and confguration 2b are the same; that is,
software facilities and government subsidies are both core
conditions, which shows that, in the case of weak market
competition, government subsidies and relatively perfect
software facilities can stimulate enterprises’ ambidextrous in-
novation actively and avoid “enjoy wealth and honor” because
of the comfortable market environment. Terefore, this study
names it as “ the technology-promoted path under government
support.” Trough further analysis, we fnd that high human
capital investment and high R&D investment play a supporting
role in confguration 2a, which indicates that sufcient internal
R&D investment can strengthen the promotion efect of
government support and software infrastructure on an en-
terprise’s ambidextrous innovation. Te reason is that enter-
prises’ willingness to innovate is relatively low due to the
characteristics of long innovation cycle and large investment
scale [2], while government subsidies can produce the efect of
“resource compensation” to alleviate the shortage of funds and
improve the enthusiasm of enterprises for innovation [14]. In
addition, when an enterprise obtains government subsidies, it
sends a positive signal to the capital market that the govern-
ment supports enterprises, and the enterprises that receive
government subsidies can raise more funds for R&D from the
capital market. In addition, the application of digital tech-
nology brings changes of business models, makes the

management mechanism of organizations more fexible, im-
proves the adaptability of enterprise, and thus enhances the
innovation level of enterprise [18].

Typical examples of this driven path include Suzhou TZTEK
Technology Co., Ltd., Suzhou Harmontronics Automation
Technology Co., Ltd., and KINGSEMI Co., Ltd. Taking Suzhou
TZTEK Technology Co., Ltd. (referred to as “Harmontronics
Automation”) for example, it is an intelligent manufacturing
equipment enterprise characterized by scientifc and techno-
logical innovation in China.Te enterprise has many innovative
achievements in mechanical design, industrial vision, and in-
formation technology. On the one hand, relying on the platform
development environment, Harmontronics Automation has
developed a software system to open up the data chain of the
whole factory and provide technical support for innovation
activities. On the other hand, government subsidies also send a
positive signal to the capitalmarket; before the IPO (initial public
ofering of shares), Harmontronics Automation has obtained
multiple rounds of fnancing, which provides sufcient fnancial
support for enterprises to carry out innovation activities.

Combined with the case analysis of the core conditions of
confguration 2a and 2b, this study puts forward Proposition 2;
that is, when the market competition environment is relatively
stable, the support of government subsidies and internal soft-
ware facilities are crucial to enterprise ambidextrous innovation.

4.2.3. Te Resource-Rich Proactive Change Path. Te path
corresponds to confguration 3a (HI∗ × si× SQ∗ × r&d∗
×mc×GS) and confguration 3b (HI× si× SQ∗ × r&d∗
×MC× gs). Diferent from the previous two driven paths,
the resource-rich proactive change model is mainly afected
by the enterprise’s conditions; that is, the technical condi-
tions and organizational conditions of the enterprise are
relatively abundant, which provides an essential foundation

Table 3: Confgurations for enterprise ambidextrous innovation.

Variables
Configuration

Configuration 
1

Configuration 
2a

Configuration 
2b

Configuration 
3a

Configuration 
3b

Hardware facilities (HI)

Software facilities (SI)

Human capital investment
(SQ)
R&D investment (R&D)

Market competition (MC)

Government subsid (GS)

Consistency 0.8786 1 1 1 0.8071
Raw coverage 0.1505 0.0930 0.0483 0.0685 0.0691
Unique coverage 0.1297 0.0777 0.0330 0.0563 0.0483
Overall solution 
consistency

0.9271

Overall solution coverage 0.3810
Black circles indicate the presence of a condition, and circles with “X” indicate its absence. Large circles indicate core conditions; small circles indicate
peripheral conditions. Blank spaces indicate “do not care”.
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for the enterprise’s ambidextrous innovation. In confgu-
ration 3a, hardware facilities and human capital investment
are the core existence conditions, government subsidies are
the marginal existence conditions, R&D capital investment
is the core absence condition, and software facilities and
market competition are the marginal absence conditions. In
confguration 3b, hardware facilities and human capital
investment are the core existence conditions, market
competition is the marginal existence condition, R&D
capital investment is the core absence condition, and soft-
ware facilities and government subsidies are the marginal
absence conditions. We fnd that the core conditions of
confguration 3a and 3b are the same, indicating that
abundant resources such as human capital input and
hardware facilities are essential sources for enterprises to
carry out innovation activities. Te larger the scale of en-
terprise’s disposable resources, the stronger their willingness
and ability to engage in high-risk innovation projects, and
the easier it is to carry out technological innovation
[10, 11, 25]. So, confgurations 3a and 3b are named as “the
resource-rich proactive change path” in this study.

Typical examples of this driven path include Shenzhen
Qingyi Photomask Limited and China National Electric
Apparatus Research Institute Co., Ltd. Among them, taking
China National Electric Apparatus Research Institute Co.,
Ltd. (referred to as “CEI”), for example, as an innovative
technology enterprise, the reserve of high-precision talents
and excellent technical conditions are essential supports for
CEI to carry out continuous innovation. CEI has a research
and development team mainly composed of doctors, mas-
ters, various academic and industry leaders, and professional
technical personnel accounting for more than 70% of the

total number of employees. Terefore, rich human capital
and excellent technical conditions provide the premise
guarantee and core advantages for the ambidextrous in-
novation of CEI.

Combined with the case analysis of the core conditions
of confguration 3a and 3b, this study puts forward Prop-
osition 3; that is, rich technical conditions and human capital
investment are the powerful guarantee for enterprises to
carry out ambidextrous innovation.

To facilitate understanding and comparison, Table 4
summarizes the abovementioned analysis graphically from
the perspective of research propositions, typical cases, and
confguration.

4.3. Robust Test. To improve the reliability of the research
results, this study uses the method of adjusting the con-
sistency level to conduct a robustness test. If changing the
consistency level results in a clear subset relationship be-
tween the confgurations, the results can be considered
robust, even if the confgurations look radically diferent.
Otherwise, it is not robust. We adjust the consistency level
from 0.8 to 0.85, keep the frequency threshold unchanged,
and adopt a stricter consistency threshold to analyze and test
cases, and the results are shown in Table 5. Compared with
the results in Table 3, the overall solution consistency and
coverage have slight changes. Te consistency of the overall
solution increases from 0.9271 to 0.9866, and the overall
solution coverage decreases to 0.2709. From the set rela-
tionship among the confgurations, Table 5 contains four
confgurations. It shows that Confguration a is a subset of
Confguration 1 in Table 3; Confguration b is entirely

Table 5: Robust test of adjusting consistency thresholds.

Variables
Configuration

Configuration a Configuration b Configuration c Configuration d

Hardware facilities (HI)

Software facilities (SI)

Human capital investment
(SQ)

R&D investment (R&D)

Market competition
(MC)

Government subsid (GS)

Consistency 0.9603 1 1 1

Raw coverage 0.0887 0.0930 0.0483 0.0685

Unique coverage 0.0887 0.0777 0.033 0.0563

Overall solution 
consistency 0.9866

Overall solution coverage 0.2709
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consistent with Confguration 2a in Table 3; Confguration c
contains exactly the same conditions as Confguration 2b,
Confguration d, and Confguration 3a in Table 3. Terefore,
it is found that the conclusion of the study is still robust after
adjusting the consistency threshold of the model.

 . Conclusion and Enlightenment

5.1. Research Conclusions. Based on the confguration per-
spective, this study explores the path confguration that
drives the enterprise’s ambidextrous innovation from the
technical conditions, organizational conditions, and envi-
ronmental conditions. It draws the following conclusions:
(1) by using fsQCA3.0 software to test the necessary con-
ditions of enterprise ambidextrous innovation, it is found
that technical conditions, organizational conditions, and
environmental conditions cannot constitute the essential
conditions of enterprise ambidextrous innovation alone, but
the combination confguration of diferent factors has a
signifcant impact; (2) three driven paths of enterprise
ambidextrous innovation are summarized as follows: the
technology-driven path under the pressure of market
competition, the technology-promoted path under gov-
ernment support, and the resource-rich proactive change
path. Among them, the technology-driven path under the
pressure of market competition is the main driven path of
ambidextrous innovation, and the path is the corresponding
Confguration 1. In addition, it indicates that, under the
circumstance of low R&D investment, perfect software fa-
cilities and ferce market competition drive enterprise am-
bidextrous innovation. Te technology-promoted path
under government support is the corresponding Confgu-
ration 2a and Confguration 2b, and the path indicates that
when the market competition environment is relatively
stable; the support of government subsidies and internal
software facilities are crucial to enterprise ambidextrous
innovation. Te resource-rich proactive change path is the
corresponding Confguration 3a and Confguration 3b, and
the path indicates that rich technical conditions and human
capital investment are a powerful guarantee for enterprises
to carry out ambidextrous innovation.

5.2. Te Enlightenment. Te primary enlightenment is
shown in the following aspects:

(1) From the perspective of enterprises, enterprises must
realize the importance of ambidextrous innovation.
Te rapid development of the digital economy in-
tensifes market competition and impacts the ex-
ternal living environment of enterprises [22, 29].
Enterprises should not only focus on the existing
technology but also have the courage to explore new
technology felds. In other words, the enterprises
need to carry out ambidextrous innovation and
explore new capabilities to adapt to the new envi-
ronment [8]. Te enterprises should formulate the
corresponding ambidextrous innovation strategy
according to the external environment (market

competition degree and government subsidies), its
technical conditions (hardware facilities and soft-
ware facilities), and organizational conditions (in-
vestment in human capital and R&D investment). In
addition, the enterprises should establish core
competitive advantages through developing new
technology and product, to ensure that enterprises
have an invincible position in future development.
Besides, enterprises should pay attention to the
enabling efect of digital technology application for
ambidextrous innovation. By integrating digital
technologies such as the Internet, big data, and ar-
tifcial intelligence into enterprises, enterprises can
actively build an innovation system under the digital
context and promote the deep integration of product
and service innovation and digital technology [22].

(2) From the perspective of the government, the gov-
ernment should continue to play the supporting role
of government subsidies for innovation activities
[11]. Te study fnds that government subsidies play
an essential role in promoting high-level ambidex-
trous innovation of enterprises, so the government
should continue to play the role of government
subsidies in correcting market failure and promoting
enterprises to improve the innovation ability. At the
same time, governments should also be aware of
companies’ innovation strategies in detail when
handing out subsidies, make targeted subsidy mea-
sures, and design incentive policies accurately
according to the current situation of enterprises. In
addition, this study fnds that market competition
plays a vital role in promoting enterprises to increase
innovation input and enhance the ambidextrous
innovation.Terefore, the government should create
a healthy competitive market environment, give full
play to the role of the market in optimizing the
allocation of innovation resources, and allow market
competition to stimulate the innovation vitality of
enterprises.
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