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Abstract 

This paper takes 2010-2020 listed companies as research samples, theoretically 
constructs and tests the effect mechanism and effect situation of digital transformation 
on enterprise innovation investment. The research results show that digital 
transformation has a positive impact on enterprise innovation investment; the level of 
risk taking is one of the intermediary mechanisms through which digital transformation 
positively affects enterprise innovation investment. The research enriches the research 
on the economic consequences of digital transformation, expands the theoretical basis 
for the research on the antecedents of enterprise innovation investment, and also 
provides empirical evidence and management inspiration for the effective 
implementation of the national innovation-driven strategy. 
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1. Introduction 

The development of the digital economy is a strategic choice and key support for China to 
accelerate the construction of a new development pattern of new development pattern with 
domestic large -cycle and the mutual promotion of domestic and international dual cycles. The 
"Fourteenth Five -Year Plan" plan proposes the change of the overall production, lifestyle and 
governance methods of digital transformation, and clarify the strategic position of industrial 
digital transformation in the top -level design in the top -level design. Enterprises are the main 
body of industrial transformation and upgrading, and digital transformation of enterprises is 
also a micro foundation for the development of the digital economy. In order to cope with the 
high uncertainty and complexity of the operating environment in the post -epidemic era, the 
digital transformation accelerated into the inevitable choice of enterprise survival and 
development under the requirements of economic recovery and the drive of macro policies. 
Digital technologies are constantly exploring the transformation route and breakthroughs in 
changes. 

Innovation is an important part of enterprise management and an important manifestation of 
the digital transformation of enterprises. Therefore, while emphasizing the necessity and 
urgency of accelerating the digital transformation of enterprises, we must also realize that 
digital transformation may be possible for the possible positive role of corporate innovation 
and development. The choice of corporate risk bearing the level of expected income and the 
degree of fluctuations in the expected income is the risk that it needs to bear during the decision 
-making of innovation projects. It reflects the risk preferences of the project decision -making 
and the long -term financial behavior of the enterprise. In the long run, risk bearing is essential 
for enterprises and economic growth. 

Therefore, this article is based on the digital economic background, builds the theoretical 
research framework of "digital transformation -risk bearing -corporate innovation", analyzes 
the logical relationship between digital transformation, risk commitment and corporate 
innovation The mechanism is to enrich the research connotation of the individual level with 
rich digital transformation. 
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2. Literature Review and Research Hypothesis 

2.1. Digital Transformation and Corporate Innovation 

The mechanism of data resources is mainly reflected in the following aspects: First of all, digital 
transformation is conducive to improving the information interaction efficiency between 
internal and external entities in the enterprise (Han Janli, 2008), and real -time data feedback 
from consumers, suppliers or competitors can be able to feedback from real -time data 
feedback[1]. Let enterprises seize market opportunities and make more accurate and efficient 
strategic decisions and deployments. For example, the response of new products, customer 
special needs and other data feedback can help companies understand market changes and 
trends in a timely manner to promote enterprise grasp Innovation direction and improving 
innovation efficiency. 

Secondly, digital transformation can deepen collaborative cooperation between key links. 
"Coordination" refers to the process of establishing collaborative relationships through 
corresponding rules, regulations and implementation of certain contracts with each other, and 
cooperating to complete the common goals of different subjects(Liu Qi, 2020)[2]. The advent of 
the digital economy era has greatly reduced the coordination costs using the Internet of Things 
and big data technology, and has generated a certain degree of scale benefits based on the 
integrated approach, and promoted the continuous improvement of innovation efficiency from 
the technical and scale level. Finally, the digital transformation changed the traditional business 
model. The emergence of a series of emerging business models such as intelligent 
manufacturing models, personalized customization models, and service -oriented 
manufacturing models has put forward higher requirements for high -tech industries, and also 
accelerated the pace of operating model innovation. The use of digital technology and creating 
a new value system requires high -tech industry innovation business models to form a 
consistent drive of "technological innovation+business model innovation" to improve 
innovation efficiency (Chen Jin et al., 2019)[3]. It can be seen that in the context of the new era, 
digital transformation can help enterprises improve the innovation system and optimize the 
process of innovation, thereby achieving a high -quality improvement of innovation. 

Based on the above analysis, the following assumptions are put forward: 

H1: Corporate digital transformation can effectively improve innovation capabilities. 

2.2. Digital Transformation and Risk Bearing 

In the context of the smooth advancement of digital transformation, on the one hand, from the 
perspective of resource constraints, corporate risk activities are resource -dependent, that is, 
the improvement of corporate risks requires sufficient resource support (He Ying and Yu 
Wenlei, 2019)[4]. Digital transformation can improve the ability of corporate resources, gain 
the favor of external investors, alleviate corporate financing constraints, and improve corporate 
risk bearing capabilities. First, the digital transformation of enterprises is highly consistent 
with the national "digital China" strategy. Due to the requirements of the national policy and 
policies, enterprises that implement digital transformation are more likely to be recognized by 
stakeholders such as the government and regulatory authorities, which means that enterprises 
can obtain more resources and enjoy more preferential policies from the government and 
relevant departments, alleviate internal internal Fund pressure (Wang Shouhai and Xu 
Xiaotong, 2022)[5]. Second, in the context of the rapid development of the digital economy, 
digital transformation has become a social consensus (Yi Luxia and Wu Fei, 2021)[6]. Market 
investors have high positive expectations for enterprises that implement digital transformation. 
Such companies themselves are the hotspots of funds chasing in the capital market. Therefore, 
the degree of financing constraints is low.This may help relieve the excessive risk of 
management. 
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On the other hand, from the perspective of information constraints, due to digital 
transformation, information users are more convenient to obtain information. Compared with 
the traditional industrial economic environment, the digital situation is open, boundless, strong 
interaction, uncertainty and other typical characteristics such as typical characteristics and 
other typical characteristics. Various types of information users are more likely to obtain 
corporate business information and increase information availability. Management 
information processing and search costs are relatively reduced, and the depth and breadth of 
information acquisition (Wu Fei and Xiang Hai Ling, 2020), further further, further further, 
further further, further further[7]. Optimized the decision -making environment of managers, 
reduced the possibility of risk -undertaking project failure, and alleviated the conflict between 
the interests of executives and enterprises (Guo Jitao and Yao Jiacheng, 2022)[8]. At the same 
time, with the improvement of information transparency, the internal information of the 
enterprise is more likely to be identified by the outside world. External investors can better 
conduct effective supervision of the enterprise (Huang Dayu et al., 2021)[9], which helps to 
supervise the enterprise to reasonably enhance its own risk. 

Based on the above analysis, the following assumptions are put forward: 

H2: Corporate digital transformation can effectively improve the level of corporate risk bearing. 

2.3. Digital Transformation, Risk Bearing and Corporate Innovation 

Innovation is the key to the long -term development and competitiveness of family companies, 
but innovation will also encounter various challenges and risks due to technological and market 
uncertainty and resistance to new technologies (Liu Hua and Yang Hanming, 2018)[10]. The 
risk bearing is the inevitable result of the company's decision -making process for the purpose 
of profit. Obtaining profits by taking risks is the basic logic of the company's operation. The 
level of corporate risk bearing is the key consideration of corporate innovation decisions, which 
directly affects the willingness of corporate innovation (Li Jian and Cui Xue, 2022)[11]. The 
higher the level of the risk of an enterprise, the higher the tolerance of the manager's tolerance 
for innovation risks and uncertainty, the stronger the confidence in high -risk innovation 
projects, and the more corporate managers will take the initiative to pursue and grasp the 
existing innovation innovation Investment opportunities will not give up projects with 
innovative value. Therefore, the risk bearing reflects the choice of the project (Li Wengui and 
Yu Minggui, 2015)[12] when the enterprise is made in investment decisions. Enterprise 
innovation projects (Zhang Feng and Yang Jianjun, 2016), increase corporate innovation 
investment and improve the level of innovation[13]. 

At the same time, combined with assumptions 1 and 2, from the perspective of resource 
constraints, digital transformation can improve the ability of corporate resources to obtain and 
alleviate financing constraints; from the perspective of information constraints, digital 
transformation improves the convenience and availability of information, so that management 
information The relatively decreased processing and search costs have optimized the decision 
-making environment of managers and reduced the possibility of the failure of the risk to bear 
the project. At the same time, as the transparency of the information increases, it is conducive 
to the supervision of external investors. Innovation level improvement. Based on the above 
theory, this article proposes the logical framework of "digital transformation -risk bearing level 
-innovation level". 

Based on the above analysis, the following assumptions are put forward: 

H3: Digital transformation promotes corporate innovation by improving the level of corporate 
risks. 
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3. Research Design 

3.1. Samples and Data Sources 

This paper takes the A-share listed companies in Shanghai and Shenzhen stock markets from 
2010 to 2020 as the research sample, and selects the sample data according to the following 
criteria: 

(1) Eliminate the samples of financial listed companies; 

(2) Eliminate the samples of St, * ST and listed companies about to be delisted; 

(3) Eliminate the samples with missing values of relevant indicators. 

Finally, 17551 full samples were obtained. Among them, all data is from CSMAR database. The 
software used for data processing is excel 2013 and stata15. In order to reduce the influence of 
extreme values on the results, all continuous variables in this paper are subject to 1% tailing 
before and after. 

3.2. Variable Definition 

3.2.1. Explained Variable 

Corporate innovation (RD). Investment and output are the two main aspects of the existing 
literature measured the company's innovation. This article uses the ratio of R & D investment 
to account for the main business income to measure corporate innovation. The ratio of R&D 
investment in total assets is used as auxiliary indicators for stable testing. 

3.2.2. Explanatory Variables 

Digital transformation (DT). The existing research mainly uses text analysis methods (Wu Fei 
et al., 2021). From the annual report of the listed company, the keywords related to the digital 
transformation of the enterprise are excavated, and the concept words are added to build an 
index system for digital transformation of enterprises. Because this type of data has a typical 
"right bias" characteristics, it is calculated by the digital approach. 

3.2.3. Intermediary Variables 

Risk bearing (Risk).Due to the large fluctuations in China's stock market, the level of risk 
bearing the risk of Chinese enterprises is widely used to measure the volatility of surplus. This 
article draws on the research of FACCIO (2011)[14], and uses ROA volatility during the 
observation period to measure the level of risk bearing the enterprise. The greater the surplus 
volatility, the higher the level of corporate risk bearing. In order to eliminate the impact of the 
macroeconomic environment and industry, first subtract the ROA (pre-interest tax/total assets) 
of each company to adjust the ROA average of the same industry in the same industry to get 
Adj_Roain, and then every three years (T to T-2) in the period of observation, the standard 
deviation of ROA (Adj_Roain), which is adjusted by the industry within three years: 

 

|N=3                            (1) 

 

                                                    (2) 

 

Among them, i represents an enterprise, N represents the year during the observation period, 
X represents the total number of enterprises in a certain industry, K represents the K family 
company in the industry, EBIT is profit before interest tax, and Asset is the total asset. 
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3.2.4. Control Variables 

The control variables mainly include the two positions of the chairman and general manager, 
the unity of the two positions (DUAL), the independence level of the board of directors, the 
liquid (liquid), the capital expenditure (CAPEX), the Listing of Enterprise Listing (AGE), and the 
growth rate of operating income (Growth ), Fixed asset ratio (FIXR) and audit report opinions 
(Audit). See Table 1 with detailed definition of all variables. 

 

Table 1. Definition of Variables 

Variable Type Variable Name 
Variable 
Symbol 

Variable Definition 

Explained 
Variable 

Corporate 
innovation  

RD R&D investment/main business income 

Explanatory 
Variable 

Digital 
transformation  

DT 

In the annual report of the listed company, the 
keywords related to the digital transformation of 

the enterprise are excavated, the total word is 
added, and the number is taken. 

Intermediary 
variables  

Risk bearing Risk 
For the standard deviation of the industry and years 

of corporate asset yields 

Control 
Variable 

Fixed asset ratio Fixr 
Number of independent directors/directors of the 

company 

Two positions Dual 
The chairman and general manager are one person, 

assigning a value1, otherwise it is 0 

Audit report 
opinion 

Audit 
The standard is not reserved as 1, otherwise it will 

be 0 

Growth rate of 
operating revenue 

Growth 
(operating income of the current year - operating 

income of the previous year) / operating income of 
the previous year 

Proportion of 
Independent 

Directors 
Indep 

Number of independent directors / number of 
directors 

Enterprise listing Age As of the end of the company at the end of the year 

Capital 
expenditures 

CapEx 
Cash/total assets paid for fixed assets, intangible 

assets and other long -term assets 

Flow ratio Liquid Liquid assets/total assets 

Industry Indcd 
China Securities Regulatory Commission 2012 

industry classification, set dummy variables 

Year Year Annual dummy variable 

3.3. Model Design 

In order to verify the relationship between 1, 2, and 3, that is, the relationship between digital 
transformation and corporate innovation, the level of corporate risk bearing level between 
digital transformation and corporate innovation, and establish the following regression 
equation: 

Verify the model of hypothesis 1: 

 

RD=β0+β1DT+βj∑Control+∑Year+∑Indcd+ε                                         (3) 

 

Verify the model of hypothesis 2: 

 

Risk=β0+β1DT+βj∑Control+∑Year+∑Indcd+ε                                     (4) 
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Verify the model of hypothesis 3: 

 

RD=β0+β1DT+β2Risk+βj∑Control+∑Year+∑Indcd+ε                            (5) 

 

Among them, RD represents corporate innovation as the explanatory variable, DT represents 
digital transformation as an interpretation variable, Control represents other control variable 
sets that affect corporate innovation. IndCD and Year represent the industry's industry and 
annual fixed effects. The impact on the annual level, ε represents random disturbance items. 

According to the judgment method of Wen Zhonglin(2014)[15] intermediary effects, if the 
intermediary effect is established, the regression equation (3) DT's regression coefficient β1 is 
significant, and the regression coefficient β1 in the regression equation (4) should be 
significantly not 0 and the regression equation (5) The regression coefficient β2 of RISK should 
also be significantly not 0, and the symbol of the regression coefficient of RISK in β1*β2 (5) The 
symbol should be The symbols are the same. In order to stabilize the effect of the intermediary 
effect, the Bootstrap method is further tested to the intermediary effect. 

4. Empirical Results and Analysis 

4.1. Descriptive Statistical Analysis 

Description statistical analysis results show that after eliminating data loss and abnormal 
values, the sample volume is 17,551. In the explanation variable, the average digital (DT) of the 
enterprise is 1.39, the standard difference is 1.41, the minimum value is 0, and the maximum 
value is 5.09, which indicates that the digitalization of different listed companies is large. 
Essence In the explained variables, the average value of corporate innovation is 4.45, the 
standard difference is 4.28, and the maximum value is 24.72, which indicates that the level of 
innovation in the enterprise of listed companies is different, and it is at a medium level as a 
whole. In the intermediary variables, the average value of corporate risk bearing is 0.04, the 
standard difference is 0.07, the minimum value is 0, and the maximum value is 0.37, which 
shows that the level of risk bearing levels of different listed companies is large. 

 

Table 2. Descriptive Statistics 

VARIABLES N MEAN SD MIN MAX 

RD1 17551.00 4.45 4.28 0.02 24.72 

DT 17551.00 1.39 1.41 0.00 5.09 

RiskT 17551.00 0.04 0.07 0.00 0.37 

Audit 17551.00 0.98 0.15 0.00 1.00 

Age2 17551.00 11.01 6.92 2.00 31.00 

CapEx 17551.00 0.05 0.04 0.00 0.21 

Dual 17551.00 0.28 0.45 0.00 1.00 

Fixr 17551.00 0.22 0.15 0.01 0.66 

Growth 17551.00 0.31 0.68 -0.62 4.29 

Indep2 17551.00 0.38 0.07 0.19 0.80 

Liquid 17551.00 0.57 0.18 0.13 0.92 

4.2. Correlation Analysis 

Before the regression analysis, first check the variables. Considering the problem of multiple 
common linearity, multiple common linear inspections were performed. The VIF values of 
related variables were less than 10, indicating that there was no multiple common linear effects. 
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In the main variables, the correlation coefficient of digital transformation and corporate 
innovation is 0.332, which is significantly related at a level of 1%. Preliminary verification 
assumptions 1, that is, corporate digital transformation can improve the level of enterprise 
innovation. In the same way, the digital transformation and risk of enterprises are prominent 
at a level of 1%, with a coefficient of 0.055, and preliminary verification assumptions 2. In 
addition, all control variables are significantly related to the interpreted variables, indicating 
that the choice of control variables is very reasonable. 

4.3. Regression Analysis 

Table 3. Regression Results 

VARIABLES 
(1) (2) (3) 

RD1 RiskT RD1 
DT 0.817*** 0.003*** 0.800*** 

 (36.39) (7.28) (35.76) 
RiskT   6.235*** 

   (14.41) 
Audit -0.500** -0.055*** -0.160 

 (-2.57) (-16.18) (-0.82) 
Age2 -0.120*** -0.000*** -0.119*** 

 (-26.31) (-3.58) (-26.06) 
CapEx 3.651*** 0.042*** 3.389*** 

 (4.89) (3.25) (4.57) 
Dual 0.555*** 0.003** 0.537*** 

 (8.24) (2.45) (8.02) 
Fixr -3.950*** 0.007 -3.993*** 

 (-14.17) (1.43) (-14.41) 
Growth 0.420*** -0.000 0.423*** 

 (9.58) (-0.59) (9.70) 
Indep2 1.573*** -0.004 1.596*** 

 (3.98) (-0.54) (4.06) 
Liquid -0.159 0.008** -0.212 

 (-0.72) (2.18) (-0.96) 

Year YES YES YES 
Indcd YES YES YES 
_cons 5.000*** 0.089*** 4.445*** 

 (15.98) (16.37) (14.18) 
N 1.8e+04 1.8e+04 1.8e+04 

r2_a 0.187 0.019 0.197 
F 449.907 39.233 430.460 

Note: () is t value; *** is p<0.01, **is p<0.05, * is p<0.1. 

 

The return results of Table 3 show that after gradually joining the company's financial 
characteristics and corporate governance characteristics, the impact of digitalization of 
enterprises on corporate innovation has always been positive. The column (1) of Table 3 
indicates that the impact coefficient of the digitalization (DT) on the level of enterprise 
innovation (RD1) is 0.817. Through a significant test under 1%flat, the higher the degree of 
digitalization of the enterprise, the higher the level of corporate innovation. In order to test the 
research assumptions 2 and assumptions 3, that is, whether the digitalization of enterprises to 
promote the innovation of corporate innovation through the risk of enterprise, this article 
follows the intermediary effect testing method, and mainly adopts the intermediary effect 
inspection method (Wen Zhonglin and Ye Baojuan, 2014). The column 3 (2) shows that the 
impact coefficient of corporate digitalization on the level of corporate risk bearing is 0.003, 
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which has passed a significant test at a level of 1%, indicating that the digitalization of 
enterprises can help improve the level of corporate risk bearing. Furthermore, after 
incorporating the level of the risk bearing of the intermediary variables, the regression results 
of the column (3) of Table 3 show that the impact coefficient of digitalization on corporate 
innovation becomes 0.800, and the coefficient of the influence coefficient compared with the 
model estimation result (1) coefficient 0.817 There is something. The decline, and the 
significance is still passed at a level of 1%, indicating that the level of risk bearing has produced 
part of the intermediary effect between the digitalization of the enterprise and the innovation 
of the enterprise. 

5. Robustness Test 

Considering the diversity of corporate innovation level measurement, this article adopts the 
method of replacement variables to re -estimate the research assumptions to further verify the 
stability of the main assumption of inspection conclusions. This article uses R&D investment 
than total assets to measure corporate innovation. The return results show that digitalization 
of enterprises still has a significant positive promotion effect on enterprise innovation, and the 
risk bearing still plays some intermediary role. 

 

Table 4. replace the main variable 

VARIABLES 
(1) (2) (3) 

RD2 RiskT RD2 
DT 0.004*** 0.003*** 0.004*** 

 (37.71) (7.28) (37.15) 
RiskT   0.023*** 

   (11.95) 
Audit 0.002** -0.055*** 0.003*** 

 (2.16) (-16.18) (3.60) 
Age2 -0.000*** -0.000*** -0.000*** 

 (-16.65) (-3.58) (-16.39) 
CapEx 0.044*** 0.042*** 0.043*** 

 (13.19) (3.25) (12.95) 
Dual 0.001*** 0.003** 0.001*** 

 (4.94) (2.45) (4.73) 
Fixr 0.007*** 0.007 0.007*** 

 (5.46) (1.43) (5.35) 
Growth -0.000** -0.000 -0.000** 

 (-2.18) (-0.59) (-2.14) 

Indep2 0.004** -0.004 0.004** 
 (2.31) (-0.54) (2.37) 

Liquid 0.028*** 0.008** 0.027*** 
 (28.11) (2.18) (28.02) 

Year YES YES YES 
Indcd YES YES YES 
_cons -0.002 0.089*** -0.004*** 

 (-1.33) (16.37) (-2.79) 

N 1.8e+04 1.8e+04 1.8e+04 
r2_a 0.176 0.019 0.182 

F 416.740 39.233 392.371 

Note: () is t value; *** is p<0.01, **is p<0.05, * is p<0.1. 
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6. Conclusions and Recommendations 

Based on the data of China's listed enterprises 2010-2020, the empirical inspection of digital 
transformation on the level of enterprise innovation and its channel mechanism. Empirical 
results have found that the digital transformation of an enterprise has an important impact on 
its own innovation level. From the perspective of channel mechanism inspection, the digital 
transformation of enterprises has stronger controlling risks and helps to improve the level of 
enterprise innovation. Therefore, this article proposes the following three policy suggestions: 
First, in accordance with the development trend of the digital economy, and build a policy 
support system that promotes the digital transformation of enterprises. Specifically, 
enterprises should fully integrate the digital strategy into the operating strategy of the 
enterprise, and focus on improving the interaction efficiency and value of value and value of the 
relevant parties of the enterprise and the internal and external stakeholders through digital 
platform construction and internal digital management methods.Second, clarify the pain points 
of digital transformation, and to clear the mechanism transmission path of the digital 
transformation drive effect. Third, deepen the application of digital technology and create an 
internal mechanism and external environment that adapted to digital transformation. 
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