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Abstract. As a key driving force to promote the digital economy and economy,
can the strong radiation linkage effect of digital technological innovation play a
role in corporate debt default risk? In order to address this issue, this paper selects
Chinese listed enterprises from 2010 to 2023 as the object, empirically analyzes
the effect and path of digital technological innovation on corporate default risk.
The study shows that digital technology innovation can significantly reduce cor-
porate debt default risk.
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1 Introduction

In recent years, the digital economy, with big data and cloud computing as its
signature technologies, has shown explosive growth, and has gradually become an
important en-gine for driving high-quality economic development by continuously
empowering the transformation and upgrading of the real economy. China has placed
digital technology innovation as a strategic priority, and has made efforts to cultivate
new forms of produc-tivity based on the digital economy. As the most active field of
technology iteration, digital innovation now serves as the foundational driving force
propelling digital eco-nomic advancement, owing to its extensive practical
applications across industries.

On the one hand, digital technology shows multi-dimensional governance effects: it
can not only alleviate information asymmetry and improve the quality of internal con-
trol of enterprises, but also simultaneously improve the quality and efficiency of inno-
vation. This technological empowerment enables enterprises to develop new markets
and consolidate competitive advantages in an increasingly competitive environment,
while releasing positive signals to stakeholders and realizing the dual governance goals
of enterprise value enhancement and default risk reduction. On the other hand, the high
capital density, long R&D cycle and strong market uncertainty inherent in digital tech-
nological innovation are causing enterprises to face multi-dimensional governance dif-
ficulties: firstly, the persistent capital and technological inputs are exacerbating the fi-
nancial load of the enterprises, especially for R&D-intensive SMEs to form a cash-flow
squeeze effect; secondly, the high degree of uncertainty in the process of technological
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achievement marketization may trigger an escalation of debt default risk in the event of
project failure or lagging commercialization, which may lead to an increase in debt
default risk and a reduction in the risk of default. Second, the high degree of uncertainty
in the process of marketization of technological achievements may trigger the escala-
tion of debt default risk in case of project failure or lagging commercialization, thus
threatening the normal operation of enterprises. This “innovation investment-risk accu-
mulation” transmission mechanism has become a key proposition of corporate govern-
ance in the digital economy ecosystem that needs to be solved urgently.

Therefore, this paper research how digital technology innovation affects corporate
default risk. It is expected to produce the following contributions: enriching the articles
in the field of economic impact brought by digital technology; enriching the practical
theory of reducing corporate default risk, which is more important for listed companies
and relevant departments.

2 Theoretical Analysis and Research Hypothesis

For a long time, how to promote digital technological innovation is a core topic of com-
mon concern between academia and industry. It has been shown that digital technology
can not only effectively alleviate the problem of information asymmetry and mitigate
the agency problem arising from information asymmetry [l (Lv Kangyin et al., 2025).
At the same time, accelerating the development of digital technology, enterprises can
carry out refined management of business management activities and improve the in-
ternal transparency of enterprises 2! (Wang Mengying, 2025). The alleviation of infor-
mation asymmetry can compress the space for manipulation by enterprise insiders, fur-
ther alleviate the enterprise agency problem and reduce the internal control cost, and
avoid the risk of default due to the agency problem. Lower internal control costs mean
that the enterprise operation is more efficient, the funds can be more reasonably allo-
cated and utilized, to avoid the waste of funds due to internal mismanagement, opera-
tional inefficiency and other problems, to improve the quality of the enterprise's internal
control, and the higher quality of the internal control can provide a systematic guarantee
to reduce the risk of default ®(Li Meng and Wang Jin, 2020). At the same time, digital
technology innovation can effectively create value for enterprises ! (Huang Bo et al.,
2023), which can not only enhance the enterprise's market competitiveness and broaden
revenue channels, but also enhance the ability to resist risks, forming from “efficiency
optimization” to “value appreciation” of the double anti-default barrier, and ultimately
build a technology-driven risk prevention and control system. In addition, digital tech-
nology mitigates internal and external information asymmetry, improves corporate in-
formation transparency, and also improves the quality of corporate ESG disclo-
surel®(Liu Di et al., 2024),while higher ESG disclosure can improve corporate reputa-
tion, ease corporate financing constraints, and help enterprises draw external resources,
which can incentivize and constrain the fulfillment of debt covenants, and reduce the
risk of corporate debt defaults 1 (Yang Renfa et al., 2024).

While mitigating information asymmetry and improving the quality of enterprise in-
ternal control, digital technology can also effectively improve the quality of enterprise
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innovation and innovation efficiency, allowing enterprises to expand new markets and
master competitive advantages in an increasingly competitive market, sending positive
signals to the outside world, increasing enterprise value and reducing the risk of enter-
prise default! (Meng Qingbin et al., 2019). Digital technology can empower the digital
transformation and upgrading of enterprises, drive enterprises to realize refined man-
agement, improve enterprise operation efficiency, reduce enterprise operation risk, and
provide a strong guarantee for the timely payment of principal and interest on maturing
debts P! (Wang Shouhai et al., 2022). Based on the above analysis, this sub-proposes
hypothesis H1:

HI: Digital technology innovation can effectively reduce enterprise default risk.Re-
search Design and Modeling

3 Research Design

3.1 Sample Selection and Data Sources

This research utilizes publicly traded firms in China's A-share market from 2010
through 2023 as the foundational dataset, and drawing on existing studies, we do the
following when screening the research sample: (1) exclude ST-type and financial com-
panies (2) exclude observations with missing data.

3.2 Definition of Variables

3.2.1 Explained Variables.

Enterprise Default Risk (EDF), referring to the research design of Guo Jingxian and
Gong Wenjie (2023), the debt default risk of firms is measured by the corporate default
distance.

3.2.2 Explanatory Variables.

In terms of the construction of digital technology innovation (innovation) indicators,
referring to the research method of Zheng Panpan [¥1(2023), the digital technology in-
novation is measured by extracting the keywords reflecting digital technology innova-
tion in the annual report of the enterprise, and calculating the ratio of the total word
frequency of the core keywords to the total number of words in the text of the annual
report.

3.3  Modeling

In order to explore the correlation mechanism between digital technology innovation
and corporate default risk, this paper constructs model to carry out empirical analysis:

EDF,, =0, +0,Innovation,, +0 Controls,, + ZYearJr Z[na’ +é&;,
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In this model, EDF represents firm default risk and Innovation represents firm digital
technology innovation,

4 Empirical Findings

4.1 Baseline Regression Analysis

Table 1 reports the main regression results, where column (1) indicates that only year
and individual effects are controlled for, and further relevant control variables are added
in column (2). The regression coefficients of innonation in columns (1) and (2) of Table
3 are -0.026 and -0.056, which are both significantly negative, validating Hypothesis
HI1 of this paper.

Table 1. Benchmark regression results

(€] ()]

EDF EDF
innonation -0.026* -0.056%***
(-1.762) (-3.777)
Observations 34116 34116
R? 0.034 0.050

4.2 Robustness Tests

4.2.1 Explanatory Variables Lagged.

In order to further examine the lagged effect of digital technological innovation, this
paper lags the independent variable innonation by 1-3 periods. The regression results
are shown in Table 2, the regression coefficients of Innonation with lag 1-3 periods are
-0.061, -0.053 and -0.052 respectively, which are all significantly negative, confirming
the hypothesis H1.

Table 2. Lag test of explanatory variables

EDF EDF EDF

One-period behind Two-periods behind Three-phase behind

innonation -0.061%**
(-3.568)
innonation -0.053%**
(-2.833)
innonation -0.052%**
(-2.614)
Observations 29053 25285 22087

R? 0.055 0.056 0.057
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4.2.2 Instrumental Variables Approach.

In order to deal with the potential bias that may result from omitted variables and
endogeneity issues, the instrumental variables approach to validate the robustness of
the findings. As shown in Table 3, the two-stage regression analysis reveals that the
coefficients of the innovation variables show a significant negative relationship at the
1% significance level, thus supporting the core findings. It confirms that digital tech-
nological innovation can effectively reduce corporate default risk, indicating that hy-
pothesis H1 still holds after considering the possible variable omission problem and
endogeneity problem.

Table 3. Instrumental variable method test

(1) )

innonation EDF

VARIABLES Phase I Phase 11

iv_mean 0.924 1 %%*
(0.007)
innonation -0.0473%***

(0.010)

Observations 34,049 34,049
R-squared 0.405 0.090

4.3  Further Tests-Moderating Effect of Information Transparency

High transparency exposes a firm's debt default to investors, regulators and the public,
and external pressure will play a monitoring role. At the same time, increased infor-
mation transparency makes the flow of information between departments within the
enterprise smoother, improves operational efficiency, and reduces the risk of default
due to internal mismanagement!'”(Liang Shangkun et al., 2024) Therefore, this paper
believes that the higher the transparency of the enterprise, digital technology innovation
is more effective in reducing the risk of corporate default. The coefficients of the cross-
multiplier terms of Innovation and Capacity in the following table 4 are significantly
negative, which confirms that the higher the transparency of enterprises, the more ef-
fective digital technological innovation is in reducing the risk of corporate default.

Table 4. Moderating effect of information transparency

EDF

innovation -0.035*
(-1.908)

innovation *opacity -0.013*
(-1.818)
opacity 0.005%**
(5.789)

N 34116

R? 0.051
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5 Conclusion

The above findings and conclusions of this paper have more important insights for
listed companies and related departments. Digital technology innovation is the key hand
to crack the risk of corporate default. In order to accelerate the digital technology inno-
vation of enterprises, support the digital transformation and refined management of en-
terprises, guide enterprises to build an internal risk assessment model, incorporate the
ability to apply digital technology into the internal control system of enterprises, and
reduce the risk of default due to sloppy management from the source.

References

1. Lv Kangyin, Liang Xiaocheng, Tang Zhidong. Digital Technology Innovation Enabling
China's Modernization [J]. Shanghai Economic Research, 2025, (02): 5-16.
DOI:10.19626/j.cnki.cn31-1163/£.2025.02.005.

2. Mengying Wang. Digital Technology Innovation and International Supply Risk Transmis-
sion in Developing Countries - Based on Import Trade Perspective [J]. International Trade
Issues, 2025, (01): 104-120. [2]DOI:10.13510/j.cnki.jit.2025.01.009.

3. HUANG Bo, LI Haitong, LIU Jungqi, et al. Digital technology innovation and high-quality
development of Chinese firms - Evidence from firms' digital patents [J]. Economic Research,
2023, 58 (03): 97-115.

4. Yang Renfa, Yang Jing. Research on the impact of digital technology innovation on corpo-
rate ESG performance [J]. Statistics and Information Forum, 2024, 39 (11): 93-104.[4]
DOI:10.19626/j.cnki.cn31-1163/£.2025.02.005.

5. Zheng Panpan, Zhuang Ziyin. Specialization of intellectual property judicial protection and
enterprise digital innovation [J]. Systems Engineering Theory and Practice, 2024, 44 (05):
1501-1521.

6. Liu Di, Liu Guangqiang. The impact of ESG responsibility fulfillment on corporate debt
default risk [J]. Statistics and Decision Making, 2024, 40 (13): 177-182.
DOI:10.13546/j.cnki.tjyjc.2024.13.031.

7. MENG Qingbin, HOU Chuanran, LU Bing. Corporate innovation and default risk [J]. World
Economy, 2019, 42 (10): 169-192. DOI:10.19985/j.cnki.cassjwe.2019.10.009.

8. Li Meng, Wang Jin. Internal control quality and corporate debt default risk [J]. International
Financial Studies, 2020, (08): 77-86. DOI:10.16475/j.cnki.1006-1029.2020.08.008.

9. Wang Shouhai, Xu Xiaotong, Liu Yewei. Does Corporate Digital Transformation Reduce
Debt Default Risk? [J]. Securities Market Herald, 2022, (04): 45-56.

10. Liang Shangkun, Wang Sichao, Dong Qing, et al. Local Government Fiscal Pressure and
Corporate Default Risk [J]. Financial Research, 2024, (06): 78-96.



How Can Digital Technology Innovations Reduce the Risk 129

Open Access This chapter is licensed under the terms of the Creative Commons Attribution-
NonCommercial 4.0 International License (http://creativecommons.org/licenses/by-nc/4.0/),
which permits any noncommercial use, sharing, adaptation, distribution and reproduction in any
medium or format, as long as you give appropriate credit to the original author(s) and the
source, provide a link to the Creative Commons license and indicate if changes were made.

The images or other third party material in this chapter are included in the chapter's
Creative Commons license, unless indicated otherwise in a credit line to the material. If material
is not included in the chapter's Creative Commons license and your intended use is not
permitted by statutory regulation or exceeds the permitted use, you will need to obtain
permission directly from the copyright holder.
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