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ABSTRACT

This study investigates how digital transformation impacts audit quality through governance structure im-
provements in rural enterprises. Based on data from 1,826 rural enterprises (2019-2023), we find that digital trans-
formation significantly optimizes governance structures, with each standard deviation increase in digital transfor-
mation leading to a 0.254 standard deviation improvement in governance scores. Regional differences are evident,
with eastern regions showing higher impact (coefficient 0.312) than central (0.245) and western regions (0.198).
Governance optimization enhances audit quality, as each standard deviation increase in governance scores yields
a 0.308 standard deviation improvement in audit quality. Governance structure mediates 54.52% of digital trans-
formation’s effect on audit quality, with stronger effects in large enterprises (coefficient 0.385). Regional economic
development moderates these relationships, with digital infrastructure (interaction coefficient 0.145) and agricul-
tural industrialization (0.132) enhancing governance structure’s effect on audit quality. Policy support intensity
correlates positively with transformation effectiveness (0.156). These findings provide empirical support for dif-
ferentiated regional development strategies.
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1. Introduction

In recent years, the digital economy has flourished
globally, with digital technology innovation reshaping
As

a crucial component of the national economy, agricul-

development patterns across various industries.

tural and rural digital transformation has become a key
driving force for promoting agricultural modernization
and rural revitalization. China has achieved remark-
able progress in rural digitalization, with continuously
increasing internet penetration rates and deepening ap-
plications of digital technologies in agricultural produc-
tion, operation, and management (],

Currently, Chinese rural enterprises are at a criti-
cal stage of digital transformation. Statistics show that
by the end of 2023, internet penetration in rural areas
reached 84.3%, with the digital agricultural economy ex-
ceeding 1.2 trillion yuan, and digital technology applica-
tions continuously deepening in areas such as agricul-
tural production, product circulation, and rural finance.
However, during their adaptation to digital transforma-
tion, rural enterprises face issues such as imperfect gov-
ernance structures and lagging internal control mecha-
nisms %, These problems primarily manifest in several
aspects: information asymmetry in rural enterprise gov-
ernance structures remains prominent, with traditional
supervision mechanisms struggling to meet the require-
ments of the digital eral3l. In the digital environment,
while information transmission methods and decision-
making models have fundamentally changed, rural en-
terprises’ governance mechanisms have failed to adapt
timely, leading to further intensification of information
asymmetry. Board decision-making efficiency is low,
with significant gaps between governance mechanisms
and digital transformation requirements*l. Most rural
enterprises’ boards still use traditional decision-making
models, failing to fully utilize digital technology to im-
prove decision-making efficiency, which seriously con-
strains enterprise development speed and innovation ca-
pacity. Inadequate internal control systems make it dif-
ficult to effectively address risks brought by digitaliza-
tion >,

In this context, improving audit quality has become
a key approach to optimizing rural enterprise gover-

nance structures. High-quality auditing can promote

the improvement of enterprise governance structures
through external supervision mechanisms!® while pro-
viding professional decision support for enterprise man-
agement[’], A positive correlation exists between good
governance structures and audit quality ®]. Digital trans-
formation provides new technical support and method-
ological innovations for improving audit quality, effec-
tively enhancing audit efficiency and accuracy through
means such as big data analysis and intelligent audit-
ing 1.

From a theoretical perspective, this study will en-
rich enterprise governance theory in the digital econ-
omy era. Existing research mainly focuses on urban
enterprises or listed companies, with relatively insuffi-
cient studies on rural enterprises, particularly regard-
ing governance structures and audit quality in the con-
text of digital transformation %], The uniqueness of ru-
ral enterprises determines that improving their gover-
nance structures and audit quality must consider both
the universal laws of digital transformation and the prac-
tical conditions of rural economic development[!ll. No-
tably, in the post-pandemic era, the relationship be-
tween enterprise governance structures and audit qual-
ity exhibits new characteristics 2.

Based on this background, this study, from an
agricultural economics perspective, employs multi-
dimensional empirical research methods to systemati-
cally explore the influence mechanism of digital trans-
formation on rural enterprise governance structures 131,
The research will focus on analyzing the promoting ef-
fect of governance structure optimization on audit qual-
ity, and further examine the differences in this impact
across different regions and enterprise types 4.

The study’s innovations are reflected in three as-
pects: firstly, it combines digital transformation with
rural enterprise governance research, filling a gap in
existing literature; secondly, it constructs a complete
theoretical analysis framework, systematically explor-
ing the relationship among digital transformation, gover-
nance structure, and audit quality; finally, through large-
sample empirical research, it reveals the regional hetero-
geneity characteristics of rural enterprise governance
optimization. These research findings not only help en-

rich relevant theoretical research but also provide practi-
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cal guidance for promoting rural enterprise digital trans-
formation, improving governance structures, and en-

hancing audit quality.

2. Theoretical Foundation and Re-
search Hypotheses

2.1. Theoretical Foundation

This study’s theoretical foundation encompasses
four main aspects: 1) From the perspective of agricul-
tural economic digital transformation theory, the ap-
plication of digital technology is restructuring agricul-
tural production relations and business models. This
theory posits that digital transformation is not merely
technological innovation but a systematic change involv-
ing production factor recombination, value chain recon-
struction, and governance model innovation '], In rural
enterprises, digital transformation fundamentally influ-
ences corporate governance structures and operational
mechanisms by altering information transmission meth-
ods and optimizing resource allocation efficiency (1],
2) Corporate governance theory provides an analytical
framework for the research. This theory emphasizes
how to coordinate and balance relationships among var-
ious stakeholders through institutional arrangements
under the separation of ownership and management

(171, Particularly in the digital context, rural enter-

rights
prise governance structures face new challenges, requir-
ing redefinition of board functions and improvement of
internal control mechanisms to adapt to digital econ-

(18] The enhancement of gov-

omy development needs
ernance mechanisms can effectively reduce agency costs
and improve enterprise operational efficiency [*°]. 3) Au-
dit quality theory provides important reference for eval-
uating governance effectiveness. DeAngelo’s classic defi-
nition views audit quality as the joint probability of audi-
tors discovering and reporting material misstatements
in financial statements [2%], In the context of digital trans-
formation, the connotation of audit quality has further
expanded, encompassing not only the reliability of finan-
cial information but also the effectiveness evaluation of
digital governance[?!l. High-quality auditing can pro-
mote enterprise governance structure improvement and
enhance information transparency through external su-

pervision [22],

4) Information asymmetry theory eluci-
dates the fundamental challenges faced by rural enter-
prises during digital transformation. This theory indi-
cates that information differences among market par-
ticipants can lead to adverse selection and moral haz-

ard issues[?3].

While digital transformation can allevi-
ate information asymmetry to some extent, inappropri-
ate technology application may create new information
gaps 24,

high-quality auditing can effectively reduce information

Sound corporate governance structures and
asymmetry levels and enhance enterprise value.

2.2. Research Hypotheses

Based on the theoretical analysis above, digital
transformation can promote the improvement of cor-
porate governance structures through three aspects-
enhancing information transparency, strengthening risk
prevention and control, and optimizing decision-making
mechanisms - by changing information transmission
methods and optimizing resource allocation. Therefore,
H1 proposes that digital transformation has a significant
positive impact on rural enterprise governance struc-
tures, with derived hypotheses Hla suggesting digital
transformation can significantly enhance the effective-
ness of internal control, H1b indicating digital trans-
formation can significantly optimize board decision-
making efficiency, and Hlc stating digital transforma-
tion can significantly improve enterprise supervision
mechanisms.

Sound corporate governance structure provides in-
stitutional guarantees for high-quality audits through
improving internal control, optimizing board structures,
and establishing sound supervision mechanisms. Based
on this, H2 states that the optimization of enterprise gov-
ernance structures has a significant promoting effect on
audit quality, with H2a suggesting the improvement of
internal control systems can significantly enhance audit
quality, H2b proposing the optimization of board struc-
tures can significantly strengthen audit independence,
and H2c indicating the soundness of supervision mecha-
nisms can significantly improve audit effectiveness.

From the perspective of agricultural economic de-
velopment, the improvement of audit quality helps en-

hance information transparency, reduce financing costs,
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and optimize resource allocation. Therefore, H3 sug-
gests that the improvement of rural enterprise audit
quality has a significant promoting effect on agricultural
economic development, with H3a proposing audit qual-
ity improvement can significantly reduce rural enter-
prise financing costs, H3b indicating audit quality im-
provement can significantly promote agricultural cap-
ital investment, and H3c suggesting audit quality im-
provement can significantly drive agricultural industry
upgrading 2>,

3. Research Design

3.1. Sample Selection and Data Sources

Based on statistical sampling methods, research
samples were selected from rural enterprises across 20
provinces in China. Sample selection criteria included:
enterprises registered in rural areas, possessing com-
plete governance structures, having implemented digital
transformation, and receiving independent audits.

Data sources comprised: 1) Enterprise-level data:
Through questionnaire surveys, 2,500 questionnaires
were distributed, with 2,156 valid responses received,
The
questionnaire employed a 5-point Likert scale design,

achieving an effective response rate of 86.24%.

with reliability and validity ensured through pilot sur-
veys. Sample distribution covered eastern (38.5%), cen-
tral (35.2%), and western regions (26.3%); 2) Supple-
mentary qualitative data: 100 typical enterprises were
selected for in-depth interviews, with interviewees in-
cluding enterprise executives, board members, and au-
dit committee members; 3) Macro-level data: Enterprise
development, digital transformation, and audit quality-
related data were obtained from government depart-
ments including the Ministry of Agriculture and Rural Af-
fairs, Ministry of Industry and Information Technology,
and National Audit Office.

After data cleaning, which eliminated samples with
missing data, abnormal indicators, less than three years
of establishment, and those undergoing major asset re-
structuring, a final effective sample of 1,826 enterprises
was obtained. Among the sample enterprises, the dis-

tribution by size was: large enterprises 15.3%, medium
enterprises 42.6%, small enterprises 42.1%; by owner-
ship type: state-owned enterprises 12.5%, private en-
terprises 78.3%, mixed-ownership enterprises 9.2%; by
industry type: agricultural production 35.6%, agricul-
tural product processing 41.2%, agricultural services
23.29261,

To ensure data quality, quality control measures
were implemented, including surveyor training, dual

data verification, outlier detection, and cross-validation.

3.2. Variable Definition and Measurement

This study employs multi-dimensional indicators
to measure variables. Audit quality (AQ) is measured
through three dimensions: audit independence, pro-
fessional competence, and procedural standardization,
Table 1 describes the related variables and measure-
ments. Independent variables include digital transfor-
mation level (DT) and governance structure character-
istics (GS), where the former is measured through dig-
ital technology application depth, digital business pro-
portion, and digital investment intensity, while the latter
is measured through aspects of board structure, supervi-
sory board operation, and internal control effectiveness.
Control variables include enterprise characteristics such
as enterprise size (Size), asset-liability ratio (Lev), enter-
prise age (Age), ownership nature (Own), and regional
indicators including regional agricultural GDP (AGDP)
and rural financial development level (FD). For moder-
ating variables, the study focuses on examining digital
infrastructure level (DI), measured through rural inter-
net penetration rate and informatization level, and agri-
cultural industrialization degree (Al), measured through
industry chain completeness and modernization level.
To ensure measurement reliability, continuous variables
underwent standardization, categorical variables were
processed using dummy variable methods, and continu-
ous variables were winsorized at the 1% and 99% per-
centile levels. The reliability and validity of measure-
ments were verified through Cronbach’s a coefficient

and factor analysis.
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Table 1. Variable definitions and measurement specifications.

Variable Type Variable Name Symbol Definition and Measurement Method

1. Audit Independence: auditor rotation rate, audit o-

pinion type, etc.

2. Audit Professional Competence: audit team profess-
Audit quality AQ ional background, continuing education duration, etc.

3. Audit Procedure Standardization: completeness of

audit working papers, audit procedure implementation

rate, etc.

Dependent
variable

1. Digital Technology Application Depth: frequency of
digital tool usage, digital system coverage rate, etc.
Digital 2. Digital Busi P ion: online busi
Independent ) . Digital Business Proportion: online business revenue
variables transformation DT ratio, digital transaction amount ratio, etc.
level 3. Digital Investment Intensity: digital investment ratio,
IT personnel allocation ratio, etc.

1. Board Structure: board size, proportion of independ-
ent directors, etc.

Governance 2. Supervisory Board Operation: frequency of supervis-
structure GS ory board meetings, quality of supervision reports, etc.
characteristics 3. Internal Control Effectiveness: number of internal

control deficiencies, risk prevention and control com-
pleteness, etc.

1.Enterprise Size: natural logarithm of total assets
2. Asset-liability Ratio: total liabilities/total assets

Control Enterprise Size, Lev, Age, 3 Enterprise Age: years since establishment
variables characteristics Own 4. Ownership Nature: state-owned = 1, non-state-own-
ed=0
1. Regional Agricultural GDP: annual agricultural prod-
Regional economic AGDP FD uction value
development ’ 2. Rural Financial Development Level: proportion of
agricultural-related loans
1. Rural Internet Penetration Rate: proportion of rural
Moderating Digital internet users
. . DI At . ;
variables infrastructure level 2. Rural Informatization Level: completeness of infor-
mation infrastructure
) 1. Agricultural Industry Chain Completeness: coverage
Agricultural - rate of industry chain links
iindustrlallzatlon Al 2. Agricultural Modernization Level: mechanization
egree

rate, technology investment rate, etc.

3.3. Model Construction

To test the research hypotheses, the following GSit = a0 + a1l DTit + a2Controlit + eit (1)
econometric models are constructed. To examine the where GSit represents the governance structure indica-
impact of digital transformation on rural enterprise gov- tor of enterprise i in year t, DTit represents the level
ernance structures, the following baseline regression of digital transformation, Controlit is a vector of con-
model (1) is established 271 trol variables including enterprise size (Size), asset-
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liability ratio (Lev), enterprise age (Age), ownership na-
ture (Own), regional agricultural GDP (AGDP), etc., and
git is the random disturbance term.

To test the impact of governance structure on au-
dit quality, the following regression model (2) is con-
structed:

AQit = B0 + B1GSit + f2Controlit + pit  (2)

where AQit represents the audit quality indicator of en-
terprise i in year t, GSit represents the governance struc-
ture indicator, Controlit is a vector of control variables,
and pit is the random disturbance term.

To further examine the mediating effect of gover-
nance structure in the process of digital transformation
affecting audit quality, following Mohammed mediating
effect test method, the following mediating effect test

models are constructed [28!:
AQit = v0 + y1DTit + v2Controlit + vit  (3)
GSit = 60 + §1DTit + 62Controlit + coit  (4)

AQit = 00+ 01DTit 402G Sit+03Controlit 4+ it (5)

where model (3) tests the total effect of digital transfor-
mation on audit quality, model (4) tests the impact of dig-
ital transformation on governance structure, and model
(5) simultaneously includes digital transformation and
governance structure variables to test direct and medi-
ating effects. If y1 is significant, and both 61 and 62 are
significant, while 01 is significantly smaller than y1, it in-
dicates a partial mediating effect; if 81 is not significant,
it indicates a complete mediating effect 29,

Additionally, to test the moderating effects of dig-
ital infrastructure level (DI) and agricultural industrial-
ization degree (Al), interaction terms are added to the
baseline model to construct the following interaction ef-

fect models 3%

GSit = A0 + A\1DT'it + A2DIit + A3DTit x DIt

+MdControlit 4+ nit
(6)
GSit = ¢0 + ¢p1DTit + ¢p2Alit + ¢3DTit x Alit+
p4Controlit + Tit
(7)

where DTit x Dlit and DTit x Alit represent the interac-
tion terms between digital transformation and digital in-
frastructure level, and agricultural industrialization de-
gree, respectively. All models control for year and region
fixed effects and use company-level clustered standard
errors. In the empirical testing process, Ordinary Least
Squares (OLS) is used for estimation, while considering
endogeneity issues, Instrumental Variables (IV) and Sys-
tem Generalized Method of Moments (System GMM) are
employed for robustness tests.

4. Empirical Results Analysis

4.1. Descriptive Statistics

The study first conducts a descriptive statistical
analysis of the main variables to understand their distri-
butional characteristics and basic statistical properties,
as shown in Table 2.

Table 2. Descriptive statistics of main variables.

Variable Category Variable Name Observations Mean Std. Dev. Min Median Max Skewness Kurtosis
Dependent variable Audit quality (AQ) 1,826 0.685 0.147 0312 0.694 0.921 -0.426 2.847
Independent variables Digital transformation level (DT) 1,826 0.534 0.186 0.125 0.528 0.893 0.245 2.365
Governance structure index (GS) 1,826 0.612 0.165 0.238 0.625 0.867 -0.183 2.541
Control variables Enterprise size (Size) 1,826 21.847 1.526 18.234 21.765 25.632 0.312 3.124
Asset-liability ratio (Lev) 1,826 0.487 0.213 0.156 0.472 0.843 0.425 2.867
Enterprise age (Age) 1,826 12.465 6.328 3.000 11.000 28.000 0.734 2.956
Agricultural GDP (AGDP) 1,826 9.876 1.234 7.234 9.867 12.453 0.156 2432
Moderating variables Digital infrastructure level (DI) 1,826 0.623 0.175 0.234 0.615 0.892 0.267 2.578
Agricultural industrialization degree (AI) 1,826 0.567 0.168 0.187 0.554 0.845 0.312 2.687

Looking at the descriptive statistics results, the
mean value of audit quality (AQ) is 0.685 with a standard
deviation of 0.147, indicating that the overall audit qual-
ity of sampled rural enterprises is above the medium
level, though there are certain variations among enter-

prises. The mean value of digital transformation level
(DT) is 0.534 with a standard deviation of 0.186, suggest-
ing that the overall level of digital transformation in rural
enterprises is at a medium level, but development is un-
even. The governance structure index (GS) has a mean
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value of 0.612 with a standard deviation of 0.165, indicat-
ing that the governance structures of sample enterprises
are generally well-established, though there is still room
for improvement. Among control variables, the large
standard deviation in enterprise size (Size) reflects sig-
nificant differences in enterprise scale among the sam-
ples; the asset-liability ratio (Lev) has a mean value of
0.487, which falls within a reasonable range; the mean
enterprise age (Age) is 12.465 years, indicating that sam-
ple enterprises have a considerable development his-
tory. Regarding moderating variables, the digital infras-
tructure level (DI) and agricultural industrialization de-
gree (Al) have mean values of 0.623 and 0.567 respec-

tively, with standard deviations of 0.175 and 0.168, re-
flecting regional differences in digital infrastructure and

industrialization development levels.

4.2. Analysis of Digital Transformation’s
Impact on Rural Enterprise Gover-
nance Structures

To examine the impact of digital transformation
on rural enterprise governance structures, this study
first conducts baseline regression analysis, ensuring the
reliability of research results through robustness tests
and endogeneity treatment®!, The relevant results are

shown in Tables 3 and 4.

Table 3. Baseline regression results of digital transformation’s impact on governance structure.

Variable Model (1) Model (2) Model (3) Model (4)
DT 0.285%** 0.276*** 0.268*** 0.254%**
(3.847) (3.625) (3.524) (3.426)
Size 0.142%** 0.138*** 0.135%**
(2.956) (2.875) (2.847)
Lev -0.086** -0.082** -0.078**
(-2.245) (-2.186) (-2.134)
Age 0.065* 0.062* 0.058*
(1.856) (1.824) (1.785)
AGDP 0.124*** 0.118%**
(2.678) (2.586)
Year fixed effects Controlled Controlled Controlled Controlled
Region fixed effects Controlled Controlled Controlled Controlled
Constant 2.456%** 2.387%** 2.324%** 2.286***
(5.847) (5.624) (5.478) (5.346)
Observations 1,826 1,826 1,826 1,826
Adj-R? 0.185 0.214 0.236 0.245
Note: t-values are in parentheses; ***, ** * indicate significance at 1%, 5%, and 10% levels, respectively.
Table 4. Results of robustness tests and endogeneity treatment.
Testing Method Coefficient T-Value Adj-R?
Alternative variable method 0.248*** 3.386 0.238
Subsample test 0.262%** 3.425 0.242
Instrumental variable method (2SLS) 0.275%** 3.524 0.256
PSM matching 0.243%** 3.268 0.234
GMM estimation 0.258%** 3.456 0.248

Note: *** indicates significance at the 1% level.

The impact of digital transformation level (DT) on
rural enterprise governance structures is significantly
positive. After controlling for enterprise characteristics

and regional economic development levels, each stan-

dard deviation increase in digital transformation level
leads to an average increase of 0.254 standard devi-
ations in enterprise governance structure scores (t =
3.426, p < 0.01), validating research hypothesis H1. Re-
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garding control variables, enterprise size (f = 0.135, p
< 0.01), enterprise age, and regional agricultural GDP
show significant positive correlations with governance
structure, while asset-liability ratio (B = -0.078, p <
0.05) shows a significant negative correlation. This in-
dicates that larger enterprises with a longer develop-
ment history and those in better regional economic en-
vironments tend to have more sophisticated governance
structures. To ensure the reliability of research results,
three robustness tests were conducted: first, replac-
ing the comprehensive digital transformation index with
digital business proportion and digital investment inten-
sity, the results remain significant; second, conducting
subsample tests based on enterprise size and ownership
nature, the main conclusions remain consistent; finally,
using the PSM method to control for sample selection
bias, the treatment effect remains significantly positive
after matching (ATT = 0.243, p < 0.01) 32,

Considering potential endogeneity issues, this
study employed instrumental variable method and sys-
tem GMM method. Using the completeness of regional
digital infrastructure and average digitalization level of
neighboring enterprises as instrumental variables, 2SLS
estimation results support the main conclusions. Mean-
while, system GMM results show the coefficient of digital
transformation remains significantly positive ( = 0.258,
p < 0.01), and Hansen test (p = 0.286) supports the va-
lidity of instrumental variables. The consistency across
multiple methods indicates the robustness and reliabil-
ity of research results 331,

Furthermore, heterogeneity analysis reveals signif-
icant regional differences in the impact of digital trans-
formation on governance structures. The impact coef-
ficient in eastern regions (0.312) is significantly higher
than in central (0.245) and western regions (0.198), pos-
sibly related to differences in digital infrastructure lev-
els and industrial development stages across regions.
Non-parametric fitting results in Figure 1 show a non-
linear relationship between digital transformation and
governance structure, with the largest marginal effect at
medium digitalization levels. Figure 2 further reveals
the characteristics of this regional heterogeneity, provid-

ing a basis for formulating differentiated policies 4.

075 >

Maximum phagginal
effact frarval

05 A

Governance structure score

pd
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0 0.25 05

Digital transformation level

@ Observed value @ Fitted curve

0.75 1

Figure 1. Scatter plot and fitting curve of digital transforma-
tion level and governance structure score.
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Figure 2. Heterogeneity analysis of digital transformation’s
impact on governance structure across different regions.

4.3. Analysis of the Promoting Effect of Gov-
ernance Structure Adjustment on Au-
dit Quality

This section systematically examines the promot-
ing effect of governance structure adjustment on audit
quality from three dimensions: direct effects, mediat-
ing effects, and heterogeneity. The relevant results are
shown in Tables 5 and 6.

From the direct effect analysis, governance struc-
ture demonstrates a significant positive impact on audit
quality. After controlling for other factors, each standard
deviation increase in governance structure score leads
to a 0.308 standard deviation improvement in audit qual-
ity (t = 3.856, p < 0.01). Specifically, improvements in
board operation efficiency, strengthening of supervisory
board oversight functions, and enhancement of internal

controls all significantly promote audit quality improve-
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Table 5. Regression results of governance structure’s impact on audit quality.

Variable Model (1) Model (2) Model (3) Model (4)
GS 0.342%** 0.328*** 0.315%** 0.308***
(4.256) (4.124) (3.987) (3.856)

Size 0.156*** 0.148*** 0.142%**
(3.245) (3.156) (3.087)

Lev -0.092** -0.088** -0.085**
(-2.456) (-2.378) (-2.312)

Age 0.074** 0.071** 0.068**
(2.345) (2.287) (2.234)

AGDP 0.135%** 0.128***
(2.987) (2.876)

Constant 2.867*** 2.756%** 2.678*** 2.624%**
Observations 1,826 1,826 1,826 1,826
Adj-R? 0.224 0.246 0.265 0.278

Note: T-values are in parentheses. ***, ** indicate significance at 1% and 5% levels respectively.

Table 6. Results of mediation effect tests.

Path Direct Effect Indirect Effect Total Effect Mediation Ratio
DT-GS—AQ 0.156*** 0.187*** 0.343*** 54.52%
(3.245) (3.678) (4.234)
Sobel Test Z-value = 3.876 P-value = 0.000
Bootstrap 95% Confidence Interval [0.142, 0.232]

ment. Regarding control variables, enterprise size (Size)
shows a significant positive correlation with audit qual-
ity (B = 0.142, p < 0.01), reflecting that larger enter-
prises tend to have higher audit quality; asset-liability
ratio (Lev) shows a significant negative correlation (8 =
-0.085, p <0.05), suggesting that high debt levels may af-
fect enterprise audit investment.

Mediation effect test results indicate that gover-
nance structure plays a significant mediating role in the
process of digital transformation affecting audit quality.
Sobel test shows significant mediation effect (Z = 3.876,
p < 0.001), and the 95% confidence interval [0.142,
0.232] for indirect effects obtained through Bootstrap
method does not contain 0, further verifying the signif-
icance of the mediating effect. The indirect effect of dig-
ital transformation on audit quality through improved
governance structure accounts for 54.52% of the total
effect, indicating that governance structure is an impor-
tant transmission mechanism for digital transformation
to enhance audit quality. As shown in Figure 3, all three
path coefficients are significantly positive, validating the

research hypotheses [*°],

0.285%s Governance 034268
structure

Digital transformation Audit quality

0.156%*

Figure 3. Mediation effect path diagram.

Heterogeneity analysis reveals significant scale ef-
fects and industry differences in the impact of gover-
nance structure on audit quality. As shown in Figure
4, the impact coefficient for large enterprises (0.385) is
significantly higher than for medium enterprises (0.312)
and small enterprises (0.245), possibly because large
enterprises have more sophisticated governance sys-
tems and sufficient resource investment. By indus-
try, agricultural product processing enterprises show
a higher impact coefficient (0.356) compared to agri-
cultural production enterprises (0.287) and agricultural
service enterprises (0.265), reflecting differences in gov-
ernance effectiveness among different types of rural en-
terprises. Furthermore, regional heterogeneity analy-
sis shows that the impact coefficient in eastern regions
(0.362) is higher than in central (0.298) and western re-
gions (0.254), indicating that regional development lev-
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els affect the effectiveness of governance structures 3],

05 7

Large enterprises Medium enterprises Small enterprises

Il mpact coefficient
Figure 4. Impact coefficients of governance structure on audit
quality across different enterprise sizes.

Further interaction effect analysis indicates that
digital infrastructure level (DI) and agricultural industri-
alization degree (Al) significantly moderate the impact
of governance structure on audit quality. In regions with
more developed digital infrastructure, the promoting ef-
fect of governance structure is more significant (inter-

action term coefficient = 0.145, p < 0.01); similarly, in
regions with higher agricultural industrialization levels,
the enhancement effect of governance structure on audit
quality is more pronounced (interaction term coefficient
=(0.132, p < 0.01). These findings provide important ref-
erences for formulating differentiated governance opti-

mization strategies.

4.4. Analysis of the Moderating Effect of Re-
gional Economic Development Level

This section thoroughly examines the moderating
effect of regional economic development level on the re-
lationship between digital transformation, governance
structure, and audit quality from three dimensions: re-
gional differences, policy environment, and agricultural
industrialization degree3’. The relevant results are

shown in Tables 7 and 8.

Table 7. Test results of regional economic development level’s moderating effect.

Variable Model (1) Model (2) Model (3) Model (4)
DT 0.276*** 0.265%** 0.258%** 0.249%**
(3.876) (3.745) (3.654) (3.587)
AGDP 0.186*** 0.175%** 0.168*** 0.162***
(3.245) (3.156) (3.087) (2.987)
DT x AGDP 0.145*** 0.138*** 0.132%** 0.128%**
(2.987) (2.876) (2.798) (2.734)
Policy 0.156*** 0.148*** 0.142***
(2.987) (2.876) (2.798)
Al 0.168*** 0.162***
(3.124) (3.056)
DT x Al 0.135%**
(2.876)
Control variables Controlled Controlled Controlled Controlled
Observations 1,826 1,826 1,826 1,826
Adj-R? 0.286 0.305 0.324 0.342

Note: T-values are in parentheses. ***, ** * indicate significance at 1%, 5%, and 10% levels respectively.

The empirical results indicate that the regional eco-
nomic development level has a significant moderating ef-
fect on the relationship between digital transformation,
governance structure, and audit quality. First, regarding
regional differences, the moderating effect in eastern re-
gions (0.145, p < 0.01) is significantly stronger than in
central (0.118, p< 0.01) and western regions (0.092, p
< 0.05). This difference is mainly reflected in three as-
pects: (1) developed regions have more sophisticated

digital infrastructure, providing strong hardware sup-
port for digital transformation; (2) economically devel-
oped regions have higher human capital levels, facilitat-
ing the effective application of digital technologies; (3)
regions with higher market development have more re-
fined governance mechanisms, better leveraging digital
transformation effects.

Analysis of policy environment impact shows that
local government policy support intensity is significantly
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Table 8. Analysis of policy support intensity and effects across different regions.

Region Policy Support Digital Transformation Governance Audit Quality
g Intensity Effect Improvement Degree = Enhancement
Eastern 0.845 0.756 0.712 0.685
Central 0.678 0.645 0.587 0.564
Western 0.524 0.487 0.456 0.432

positively correlated with digital transformation effec-
tiveness (= 0.156, p <0.01). Specifically, policy support
works through the following mechanisms: (1) fiscal sub-
sidies and tax incentives reduce enterprise digital trans-
formation costs; (2) talent introduction policies provide
technical support for enterprises; (3) industrial policies
guide the optimization of resource allocation efficiency.
the marginal effects of digital transformation show no-
table differences under different regional development
levels, and these differences widen with increased pol-
icy support intensity.

Analysis of the moderating effect of agricultural in-
dustrialization degree shows that higher industrializa-
tion levels lead to more significant promoting effects of
digital transformation on governance structure and au-
dit quality (interaction term coefficient=0.135,p < 0.01).
This moderating effect is primarily achieved through the
following channels: (1) regions with higher industrial-
ization levels have more complete industrial chains, facil-
itating the systematic application of digital technologies;
(2) scale operations reduce unit costs of digital trans-
formation; (3) industrial cluster effects promote the dif-
fusion of technology and management experience. As
shown in Figure 5, there exists a clear synergistic effect
between the policy environment and agricultural indus-
trialization, jointly promoting governance effectiveness.

Further group analysis reveals that in highly in-
dustrialized regions, the impact coefficient of digital
transformation on governance structure (0.342) is sig-
nificantly higher than in low industrialization regions
(0.256); similarly, in regions with stronger policy sup-
port, the promoting effect of governance structure on
audit quality (0.385) is notably stronger than in regions
with weaker policy support (0.287). These findings re-
veal how the regional economic development level influ-
ences digital transformation effectiveness through mul-

tiple mechanisms, providing important references for

formulating differentiated regional development strate-

gies.

Strengthen \
Strengthen Promote
Audit quality Audit quality
Enhance Strengthen

Digital transformation

Improve

|

Digital transformation

Figure 5. Synergistic effect of policy environment and agricul-
tural industrialization.

5. Discussion

The research results show that there is a signifi-
cant positive relationship between digital transforma-
tion and corporate governance structure, with each stan-
dard deviation increase in digital transformation level
leading to an average increase of 0.254 standard devi-
ations in enterprise governance structure scores (p <
0.01). Ye, Cheng and Shil!l further confirmed that digi-
tal transformation can effectively suppress information
asymmetry between management and external stake-
holders by enhancing information transparency. Liang
and Guo!?! verified the promoting effect of digital tech-
nology on corporate governance from the perspective of
board operation efficiency. This study further reveals
the transmission mechanism of this influence, finding
that governance structure exerts a 54.52% mediating
effect in the process of digital transformation influenc-
ing audit quality. This result complements Zhu, Xie and
Han’s 3! research on corporate governance efficiency im-

provement in the digital environment. Wu, Wei and
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Jiang’s[*! research found that enterprises with higher
digitalization levels show more significant improvement
in audit quality through governance structure optimiza-
tion, which corroborates this study’s conclusions.

Enterprise size shows a significant moderating ef-
fect in the relationship between digital transformation
and governance effectiveness, with large enterprises
showing notably higher governance effect coefficients
(0.385) compared to small and medium enterprises
(0.312/0.245). This aligns with Gao’s[®! research find-
ings, which identified a significant positive correlation
between enterprise size and governance effectiveness.
Dong’s!®l research further indicates that large enter-
prises possess stronger resource integration capabili-
ties and governance optimization effects during digital
transformation. Regional economic development levels
significantly moderate the relationship between digital
transformation, governance structure, and audit qual-
ity, with digital infrastructure level (interaction coeffi-
cient 0.145, p < 0.01) and agricultural industrialization
degree (interaction coefficient 0.132, p < 0.01) signif-
icantly enhancing the promoting effect of governance
structure on audit quality. This regional heterogene-
ity corresponds with Ling’s[”! research findings on how
the regional institutional environment influences gover-
nance effectiveness. Pan and Wen’s [®l research also con-
firms that regional development levels indirectly affect
enterprise governance effectiveness by influencing digi-
tal infrastructure construction.

Policy support intensity shows a significant posi-
tive correlation with transformation effectiveness (co-
efficient 0.156, p < 0.01). This finding resonates with
international research, such as Olaimat et al.[! find-
ing that government policy support can significantly im-
prove enterprise governance levels; ELsayed, Khaled
and Khaldoon’s 1% research indicating that institutional
environment improvement helps enhance audit quality.
Seokyoun, Bharat and Seung-you'!] emphasize the cat-
alytic role of policy support in digital transformation.
However, this study also finds that this relationship ex-
hibits nonlinear characteristics, with possibly diminish-
ing marginal effects beyond a certain level. This aligns
with Chai et al’s!'?l research findings on optimal pol-
icy support levels. Alrashidi’s'3! research also indicates

that excessive policy intervention may weaken the regu-
latory role of market mechanisms.

6. Conclusions

Based on empirical data from 1,826 rural enter-
prises during 2019-2023, this study systematically ex-
amines the promoting effect of corporate governance
structure adjustment on audit quality in the context of
digital transformation, reaching three important conclu-
sions:

1. Digital transformation significantly optimizes ru-
ral enterprise governance structures, with empirical re-
sults showing that each standard deviation increase in
digital transformation level leads to an average increase
of 0.254 standard deviations in enterprise governance
structure scores. This impact is primarily achieved
through improving information transmission efficiency,
optimizing resource allocation methods, and innovating
governance mechanisms. However, significant regional
differences exist, with the impact coefficient in eastern
regions (0.312) notably higher than in central (0.245)
and western regions (0.198);

2. The optimization of governance structure has
a significant promoting effect on audit quality, with re-
search finding that each standard deviation increase
in governance structure scores leads to a 0.308 stan-
dard deviation improvement in audit quality. Moreover,
governance structure exerts a 54.52% mediating effect
in the process of digital transformation influencing au-
dit quality, with this promoting effect being more pro-
nounced in large enterprises (impact coefficient 0.385),
indicating synergistic effects between enterprise size
and governance effectiveness;

3. Regional economic development levels sig-
nificantly moderate the relationship between digital
transformation, governance structure, and audit qual-
ity. Specifically, the level of digital infrastructure (in-
teraction coefficient 0.145) and degree of agricultural
industrialization (interaction coefficient 0.132) can sig-
nificantly enhance the promoting effect of governance
structure on audit quality, while policy support intensity
shows a significant positive correlation with transforma-
tion effectiveness (coefficient 0.156).
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Based on the research conclusions, recommenda-
tions for rural enterprises in advancing digital transfor-
mation include: implementing digital transformation in
phases by developing realistic transformation roadmaps,
prioritizing digitalization of core business processes,
and adopting progressive transformation strategies to
ensure a smooth transition; improving governance struc-
tures through establishing digital board operation mech-
anisms, strengthening information technology in inter-
nal control, and building integrated online-offline super-
vision systems; and enhancing audit quality by promot-
ing intelligent audit tools, strengthening digital technol-
ogy training for auditors, and establishing digital audit
quality assessment systems. Regarding policy recom-
mendations addressing regional differences, the study
suggests: promoting digital construction according to
local conditions by increasing digital infrastructure in-
vestment in central and western regions while focusing
on digital technology innovation in eastern regions and
establishing regional collaborative development mech-
anisms; optimizing policy support systems through im-
proving fiscal and tax support policies, establishing spe-
cial funds for digital transformation, and setting up tech-
nology innovation reward mechanisms; strengthening
institutional guarantees by improving rural enterprise
governance regulations, perfecting digital economy reg-
ulatory frameworks, and strengthening audit quality su-
pervision mechanisms; and promoting factor coordina-
tion through building digital talent training systems, pro-
moting integration of industry-academia-research, and
strengthening regional resource integration.
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