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Abstract. With the rapid development of digital economy, digital transfor-
mation strategy of enterprises has become a key way to enhance market com-
petitive advantage. The high-tech enterprises listed in Shanghai and Shenzhen
A-share markets from 2008-2022 are selected as sample cases, and the empiri-
cal analysis using DID method shows that: (1) digital transformation promotes
the innovation performance of high-tech enterprises; (2) Digital transformation
promotes innovation and adaptability of high-tech enterprises; (3) Innovation
ability and adaptability promote the innovation performance of high-tech enter-
prises; (4) Dynamic capability plays a partial mediating role between digital
transformation and innovation performance of high-tech enterprises. Heteroge-
neity analysis shows that different types of high-tech enterprises may have dif-
ferent response patterns in the improvement of digital transformation on inno-
vation performance. The article provides a new perspective and evidence for the
study of digital transformation and innovation performance of high-tech enter-
prises, and provides management suggestions for their future innovation devel-
opment.

Keywords: Digital transformation, Innovation performance, Dynamic capabil-
ity, High-tech enterprises, DID method.

1 Introduction

The digital economy is promoting the reshaping of the global economic pattern, and
countries around the world have introduced their own development plans. As the
world's second largest economy, China leads the world in the size of its digital econ-
omy. In this context, how to seize the opportunity from the traditional production and
management paradigm to the digital intelligent operation, has become an important
issue. Dynamic capability theory is a new idea in the research of enterprise digital
transformation. Enterprise digital upgrading is regarded as the dynamic mechanism to
promote dynamic capability, and dynamic capability is the basic guarantee for enter-
prises to play competitive advantages. Compared with manufacturing, agriculture and
service industry, high-tech industry has stronger transformation demand, higher trans
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formation threshold and better transformation conditions!!. However, there are few
researches on the influence mechanism.

2 Theory and Hypothesis

2.1 Dynamic Capability Theory

The dynamic capability theory came into being in the 1980s, which was first pro-
posed by Teece and Pisano?, who believe it’s the internal and external capability
formed by the establishment, integration and reconstruction of enterprises to quickly
adapt to the changing environment. Vial™® believes that it helps companies reshape
their human and material resource allocation patterns, organizational development
trajectories, and optimize the ways to achieve value creation. Based on the research of
Wang et al., the article measures the dynamic capability level of high-tech enterprises
from three aspects: innovation ability, absorption ability and adaptation ability™!.

2.2  Digital Transformation and Innovation Performance

In the current digital era, the core competitiveness of enterprises is no longer limited
to traditional product production capacity, but is more reflected in the degree of digi-
talization. The improvement of digital level is conducive to the innovation achieve-
ments of high-tech enterprises. First, by integrating advanced information technolo-
gies (artificial intelligence, big data, and cloud computing), these companies have
accelerated the development cycle of new products and improved the success rate of
innovation, thereby having a significant positive impact on innovation performancel™.
Second, digital transformation builds an open innovation ecosystem for high-tech
enterprises. With the help of digital platforms, high-tech enterprises can more easily
connect global innovation resources, including suppliers, research institutions and end
users, forming an innovation network based on data and knowledge. This highly col-
laborative innovation mode promotes the rapid iteration of ideas and the cross-
integration of technologies, provides innovative inspiration and motivation for high-
tech enterprises, and further improves innovation performance®. Moreover, digital
transformation also gives high-tech enterprises stronger market sensitivity and user
orientation. Through in-depth mining and analysis of user data, high-tech enterprises
can accurately capture market demand, timely adjust the direction of innovation and
product development strategy, so as to be closer to the market, meet user needs, and
lay the foundation for innovation performancel’l. In summary, the hypothesis is pro-
posed: H1: Digital transformation promotes the innovation performance of high-tech
enterprises.

2.3  Digital Transformation and Dynamic Capabilities

Dynamic ability is the core ability of enterprises to adapt, trigger and shape change!®.
Today, businesses face an urgent need to continuously learn new technologies and
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methods. This learning demand prompts enterprises to strengthen internal training
system, deepen external cooperation and knowledge sharing, so as to improve organi-
zational learning efficiency™®). The transformation process provides enterprises with
more opportunities and means to change their business processes and management
methods, and profoundly affects strategic decisions and business models. For innova-
tion, digital transformation enhances the innovation potential of enterprises by pro-
moting technological innovation, streamlining innovation processes, and improving
innovation efficiency™®. High-tech enterprises have the characteristics of technology-
intensive, knowledge-intensive and talent-intensive, which makes them integrate in-
ternal and external resources more effectively and accelerate the incubation of innova-
tion results. In addition, by broadening knowledge access channels (patent databases,
academic papers, industry reports), optimizing knowledge management processes
(online training, knowledge sharing platforms), more accurate access to the latest
technologies and knowledge in the industry”®.. For adaptation, by optimizing organiza-
tional structure (flattening and networking) and enhancing enterprise flexibility, high-
tech enterprises can respond to changes in the market and technical environment more
quickly and accurately, and improve their resilience and anti-risk ability!'%l. Accord-
ingly, the hypothesis is proposed: H2: Digital transformation promotes the dynamic
capabilities of high-tech enterprises; H2a: Digital transformation promotes innovation
capability of high-tech enterprises; H2b: Digital transformation promotes the absorp-
tion capacity of high-tech enterprises; H2c: Digital transformation promotes the
adaptability of high-tech enterprises

2.4 Dynamic Capability and innovation Performance

In high-tech industries, firms' dynamic capabilities, such as knowledge accumulation,
internal R&D investment, and technology diversification, have a significant positive
impact on innovation performance!®l. Research shows that high-tech enterprises with
strong innovation ability are more likely to develop new products and technologies
with competitive advantages, and improve their market share and profitability!'?.
Strong absorption capabilities ensure that companies can quickly integrate multi-
channel knowledge resources (academic research results, industry best practices,
competitor information, etc.)®.. Through effective knowledge management and trans-
formation mechanism, absorption capacity deeply coupled internal and external re-
sources, accelerate the commercialization process of new technologies, improve inno-
vation efficiency and quality. Taking IFlytek as an example, it has obtained better
technical resources through independent research and development, the introduction
of venture capital and external cooperation, forming a first-mover advantage. In the
face of uncertain factors such as market fluctuations and technological changes,
adaptability is conducive to cultivating the response speed and resilience of high-tech
enterprises. To help enterprises quickly adjust their business strategies, ensure the
stability of innovation activities and achieve sustainable development. More im-
portantly, adaptable companies can build a culture that encourages trial and error and
rapid learning, motivating employees to iterate quickly on innovative solutions!'?).
Accordingly, the hypothesis is proposed:
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H3: Dynamic capabilities of high-tech enterprises promote innovation perfor-
mance; H3a: Innovation capability of high-tech enterprises promotes innovation per-
formance; H3b: Absorptive capacity of high-tech enterprises promotes innovation
performance; H3c: Adaptability of high-tech enterprises promotes innovation perfor-
mance

2.5  The Mediating Role of Dynamic Capability

With the help of advanced information technology, digital transformation redefines
the business model, operation process and value chain of enterprises, and improves
the innovation performance of high-tech enterprises. Firstly, digital transformation
promotes the lean organization structure and standardization of business processes,
improves the efficiency of information sharing and communication, and enhances the
discovery and dissemination of internal ideas!”). In addition, digital transformation
catalyzes collaborative innovation between enterprises and partners, suppliers and
customers, forming an innovation ecosystem and further fostering innovation capabil-
ities’l. Second, digital transformation facilitates enterprises to absorb new knowledge
by providing massive information and data resources!'”. This also puts higher re-
quirements on the information processing and analysis capabilities of enterprises,
forcing them to continuously improve their capabilities in order to more effectively
use and transform this knowledge into innovative outputs. High-tech enterprises need
to flexibly adjust the strategic direction and optimize the allocation of resources. This
adaptability promotes the effective integration of enterprises' digital transformation
achievements and stimulates the continuous release of innovation vitality!'%l. Accord-
ingly, the hypothesis is proposed: H4: Dynamic capabilities mediates digital trans-
formation and innovation performance; H4a: Innovation capability mediates digital
transformation and innovation performance; H4b: Absorptive capacity mediates digi-
tal transformation and innovation performance; H4c: Adaptability mediates digital
transformation and innovation performance.

3 Research Design

3.1 Model Setup

Based on the research practices of Stiebale and Vencappal'!l, Jiang et.all!?, this paper
regards enterprise digital mergers and acquisitions as the positive impact of digital
transformation. The following benchmark regression model is constructed under the
empirical framework of DID for empirical test:

EIPi=0ota;DMA; +0,Controls+3;+0i+€; (1)

Where, i indicates the enterprise and t indicates the year. EIP;; represents enterprise
innovation performance, DMA; represents whether the enterprise is digital transfor-
mation/digital M&A. Enterprises with digital M&A (processing group) take 1 in the
year and years after the completion of digital M&A, and enterprises without digital
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M&A (control group) and processing group before digital M&A take 0. If an enter-
prise has multiple digital mergers and acquisitions in different years, the year in
which the enterprise first completed the digital mergers and acquisitions is taken as
the processing year. It should be noted that since the multiple digital mergers and
acquisitions completed in the same year are close in time and the observation dimen-
sion is the year dimension, the whole is regarded as a transaction, that is, a shock,
under the empirical framework. The coefficient al of DMA; is the focus, which veri-
fies the causal effect of digital transformation on enterprise innovation performance.
If the estimated value of o, is significantly positive, it indicates that the improvement
of enterprise innovation performance after digital transformation is significantly high-
er than that of enterprises without digital transformation, indicating that digital trans-
formation promotes the innovation performance of high-tech enterprises. Controls is
the control variable, §; is the firm individual fixed effect, 0; is the year fixed effect, &,
is the random error term:

DCﬁlni,t/ DCiAbm/ DCiAdi,t=a0+a1 DMAi,t+U,2COHtI‘OlS+81+et+8it (2)
Elpi,t:B 1 DMAU+B2DC71nLt/DCfAbm/DCfAdm+B3Contr015+61+9t+81,1 (3)

3.2 Data Source

The article selects China’s high-tech enterprises listed on Shanghai and Shenzhen A-
shares in 2008-2022, and the financial data comes from CSMAR and Choice data-
base. Digital transformation measurement data is derived from completed digital
M&A transactions samples announced by listed China’s companies in 2014-2021,
selected from the Thomson database. The first digital M&A transaction in 2008-2022
occurred in 2014, guaranteeing that at least 5 years can be completed as the pre-
processing period; Samples of digital M&A transactions that don’t retain 2022 are
guaranteed to have at least a one-year post-processing period to facilitate parallel
trend testing. Digital M&A transaction samples are matched with corporate financial
data across databases. Sample processing: Remove the samples whose stock trading
status is ST and *ST; Samples with abnormal financial indicators were eliminated. At
1% and 99%, 21,165 enterprise-year observational data were obtained, covering 1411
listed high-tech enterprises, among which 102 enterprises had digital mergers and
acquisitions.

3.3 Variable Definition and Measurement

The specific variables are shown in Table 1.

Table 1. Selection and measurement of variables.

Nature Variable Symbol Measurement Source
Explained  Innovation Take the natural logarithm of the num- Zhang and

. Long,
variable performance ber of patents granted plus 1

20221131
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Nature Variable Symbol Measurement Source
Whether an enterprise has a digital
merger or not is obtained by multiply-
ing th‘.a virtual variable of the enterpr.ise Tang et al.,
Explanatory Digital trans- grouping (Treat, 1 for the processing 20220141
variable formation DMA group, 0 f9r the control gropp) and.the Hanelt et
virtual variable of the event impact time al.. 20200151
(Post, 1 for the year and years after the ~
digital merger is completed, otherwise
0)
. R & D expenditure intensity and the
Innovation . .
capability DC In proportl(?n of technical personnel after
standardized treatment of the total value
Absorptive Ratio of R&D expenditure to operating
. . DC_Ab .
Intermediate capacity - income Yang et al.,
variable DC_Adacptive=-c/mean, where o is the 2020[16]
standard deviation of R&D spending,
Adaptability DC_Ad CAPex, and advertising spending, and
mean is the average of the three kinds
of spending
Double duty  Dual Chairman also the CEO=1, otherwise=0
Independent Indratio Number of independent directors as %
directors(%) of the total number of directors
Enterprise Size Natural logarithm of an enterprise's
scale total assets at the end of the period
Property right SOE Dummy variable=1 for state-owned
nature enterprises and 0 for private enterprises
Control Ownershlp Topl % of the largest shareholder Zhang and
. concentration
variable Ll et Tiability . o Long,
ratio ev Ratio of total liabilities to total assets 2022013
Net cash flow from operating activities
Free cash flow Cash divided by total assets
Growth Grow  Growth rate of main business income
Business Roa Return on total assets
performance
Year Year Year dummy
Industry Industry Industry dummy
4 Empirical Result
4.1 Descriptive Statistics

Table 2 shows that the minimum value of EIP is 0, and the maximum value is 3.054,
so there is a large difference in the number of patents granted by the sample enterpris-
es. The average value of DC In is 0.025, so the sample enterprises have strong inno-
vation ability. The standard deviation of DC_Ab is 2.458, and the absorptive capacity
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of sample enterprises is quite different. The mean value of DC_Ad is -1.342, indicat-
ing that the average level of adaptability of the sample enterprises is low, and there is

a big gap in resource allocation. Observed number is 21165.

Table 2. Descriptive statistics.

Variable Mean Median Standilirglndewa— Minimum Maximum
EIP 0.395 0 0.598 0 3.054
DMA 0.024 0 0.152 0 1
DC In 0.025 0 0.087 0 1.003
DC Ab 0.051 0.001 2.458 0 253.87
DC Ad -1.342 -1.461 0.41 -2.358 0
Dual 0.19 0 0.3921 0 1
Indratio 0.628 0.571 0.159 0.286 1
Size 9.599 9.618 0.922 0 12.287
SOE 0.57 1 0.495 0 1
Topl 0.319 0.297 0.149 0.034 0.845
Lev 0.564 0.493 2.388 -0.195 178.345
Cash 0.045 0.042 0.105 -4.27 2.457
Grow 9.026 0.073 939.741 -3.085 134607.1
Roa 6.107 5.09 70.731 -6481.93  7053.606

4.2  Baseline regression analysis

Table 3 lists the impact of DMA on EIP of high-tech enterprises. In order to control as
much as possible the impact of enterprise-level observable factors in the year and
prior to digital transformation on the estimated results, control variables are added in
column 2. On the whole, the baseline regression results are robust, and the estimated
coefficients of DMA are significantly positive at 1% level. HI is verified.

Table 3. Baseline regression results.

Variable (1) . @ .
Uncontrolled variable Controlled variable
0.606%** 0.579***
DMA -22.695 -21.786
0.021
Dual -1.937
. 0.087*%*
Indratio 3425
Size 0.093***
-20.895
-0.007
SOE
(-0.769)
~ kkk
Topl 0.138

(-4.717)
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-0.003
Lev (-1.755)
0.207%%*
Cash 5372
0
G
row (-0.792)
0
R
04 (-0.371)
Constant 0.38]%** -0.528%*%*%*
-92.657 (-11.758)
Firm fixed effect Yes Yes
Year fixed effect Yes Yes
Sample size 21165 21165
Adjust R? 0.024 0.046

After adding control variables(Table 4), firm and year fixed effects, the coeffi-
cients of DMA for DC In, DC Ab and DC Ad are 0.117, 0.252 and
0.322(significantly positive), respectively. Verify H2a, H2b, and H2c. In column 4,
DC In and DC Ad have positive effects on EIP, and H3a and H3c are established.
The estimated coefficient of DC_Ab on EIP is -0.002, which has no significant effect.
In column 5, the influence of DMA, DC In and DC_Ad on EIP is positive at the sig-
nificance level of 5%, and H4a and H4c are established. However, the influence of
absorptive capacity on innovation performance is not significant, and H4b is not es-
tablished.

Table 4. Mediating effect.

Variable ) ) ) “)
DC In DCAb DC Ad  EIP
0.117%%%  (.252% 0.322%%%
DMA (30.132)  (2.256) (17.519)
0.856%**
DC_In (18.777)
-0.002
DC_Ab (-1.477)
0.39 1 ##*
DC_Ad (40.354)
Adjusted R2 0.058 0.001 0.033 0.123

4.3 Robustness Test

4.3.1 Parallel Trend Test

The precondition for the consistency of DID estimation results is that the treatment
group and the control group meet the parallel trend test. Learning from Tang et al.['*],
the parallel trend test is carried out using formula (4) : j represents the year of relative
DMA completion, j=-1 represents the year before DMA completion, DMA; 1+j=1 rela-
tive to year j when enterprise i completes DMA in year t, otherwise=0. Due to the
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insufficient number of observations 5 years or more before and after DMA comple-
tion, the estimated results may be biased. Then combines these observations, and
takes the situation of the year before DMA completion as the comparison basis, so the
case of j=-1 is omitted. The meanings of other variables are the same as in equation
(1). Figure 1 shows the regression result of equation (4). Before the completion of
DMA, the estimated coefficient B; of variable DMA is not statistically significant
except for the fifth year (-4<j<-2), and the parallel trend hypothesis is satisfied. The
policy effect increased significantly after the implementation of DMA, indicating that
DMA has a timely and sustainable effect on EIP.

EIPi,t: z BJ DMAL&j‘FSi‘i‘Qﬁ’Sit _]:/:-1 (4)

Policy effect d.

} . . . .
o3 pm_? cumont oost 1 oost 2 oosi3 posid post 5 pos6 post T

Policy timing

Fig. 1. Parallel trend test.

4.3.2 Placebo Test

250

__ Estimation
coefficient

p value
0
50 100 160 200

0.1 oo 01
Estimation coefficient

Fig. 2. Placebo test.

To further exclude the effect of other unobservable factors on the estimated results,
placebo test is used to randomly assign enterprises and digital transformation years.
Figure 2 plots the coefficient estimates for 1000 random samples. The results show
that no significant relationship between the impact of digital transformation on inno-
vation performance in high-tech enterprises and unobstructible factors at the enter-
prise-year level.
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4.3.3 Robustness Measurement of Key Variables

Robustness tests were performed using Tobit and OLS regression. In Table 5, both
columns show that DMA, DC In and DC_Ad have significant positive effects on the
EIP of high-tech enterprises, while DC_Ab cannot improve the EIP. On the whole,
the regression results are robust.

Table 5. Robustness of key variables is measured by regression results.

. (1) 2
1

Variable Tobit OLS
0.373%** 0.373%**

DMA -14.329 -12.943
0.735%%* 0.735%**

DC_In -15.924 11,671
-0.002 -0.002*

DC_Ab (-1.419) (-2.041)
0.390%* 0.312%*

DC_Ad -39.239 -37.548

Control variable Yes Yes

Adjusted R? 0.078 0.131

5 Conclusion

Digital transformation promotes innovation performance of high-tech enterprises.
Digital M&A is an important means of enterprise digital transformation. However,
cultural differences and personnel integration may lead to resource dispersion and
conflict, and affect the innovation performance of enterprises. Enterprise digital trans-
formation can promote the development of enterprise dynamic capabilities, accelerate
enterprise business processes and information management. In addition, the im-
provement of enterprise dynamic capability can promote the growth of innovation
performance. However, the study's classification of dynamic capabilities is not de-
tailed enough. After that, it can be added learning ability and other further explora-
tion. The control variables of the study can also further consider factors such as cor-
porate culture, leadership style and industry characteristics. Moreover, only high-tech
companies listed on the Shanghai and Shenzhen A-share markets were selected for
the sample, which will be expanded later.
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