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Abstract

Digital transformation is a key initiative to promote corporate sustainability. However, in
the absence of unified information disclosure standards and effective verification mecha-
nisms, the digital transformation information disclosed by firms may not fully reflect their
actual progress in transformation. This paper focuses on the relative discrepancy between
the digital transformation information disclosed by firms and their actual level of digital
transformation. It constructs a catering index for information disclosure using China’s A-
share listed companies from 2015 to 2024 and empirically examines the impact of this dis-
closure and related catering behavior on corporate sustainability performance. The study
finds that digital transformation information disclosure (DIG) significantly enhances cor-
porate sustainability performance (CSP), with green collaborative innovation (GCO) par-
tially mediating this effect. Catering behavior (Cater) negatively moderates the relation-
ship between digital transformation information disclosure and corporate sustainability
performance and weakens the mediating effect of green collaborative innovation. Heter-
ogeneity analysis shows that the negative moderating effect of catering behavior (Cater)
is more pronounced in non-state-owned enterprises, small-sized enterprises, industries
with low environmental sensitivity, and low competitive industries. This study provides
a basis for identifying the consistency between corporate digital transformation disclosure
and actual transformation progress and offers valuable references for standardizing dis-
closure practices, promoting green collaborative development, and enhancing corporate
sustainability performance.

Keywords: digital transformation information disclosure; catering behavior; corporate
sustainability performance; green collaborative innovation; moderated mediation effect

1. Introduction

In recent years, the global policy framework for sustainable development has been
continuously improved. The 2030 Agenda for Sustainable Development, adopted by the
United Nations, establishes 17 Sustainable Development Goals (SDGs) covering the three
dimensions of economy, society, and environment, and calls for coordinated efforts by
governments, enterprises, and social organizations. As core actors in resource allocation
and value creation, enterprises have made corporate sustainability performance an im-
portant micro-level indicator for measuring progress in global sustainable development
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[1]. At the same time, the rapid iteration of digital technologies provides new technologi-
cal pathways for enterprises to improve resource utilization efficiency, optimize govern-
ance structures, and fulfill environmental and social responsibilities. Digital transfor-
mation has therefore gradually become an important means of promoting corporate sus-
tainability [2,3].

In China, high-quality development has become the core proposition of the new era.
The report of the 20th National Congress of the Communist Party of China clearly states
the need to “promote green development and enhance the harmony between humanity
and nature”, and takes “accelerating the development of the digital economy” as an im-
portant part of building a modern industrial system [4]. In 2023, the Central Committee of
the Communist Party of China and the State Council issued the Overall Layout Plan for
Building a Digital China, explicitly proposing to “build a fair and standardized digital
governance ecosystem” and requiring “promoting deep integration of digital technology
and the real economy” [5]. In this context, the progress of corporate digital transformation
has attracted considerable attention from capital markets and regulatory authorities. DIG
has become an important basis for external parties to evaluate their technological strength,
strategic orientation, and long-term development potential [6].

However, digital transformation is characterized by long investment cycles, imple-
mentation difficulties, and uncertain outcomes. In this context, disclosed information on
digital transformation may not fully reflect firms” actual progress in transformation. With-
out a unified disclosure framework and verification mechanism, such disclosure may be
shaped by external market evaluations, financing needs, and policy attention, giving rise
to inconsistencies between firms’ digital narratives and their actual transformation prac-
tices. Following existing research [7], this study defines the significant discrepancy be-
tween the digital transformation information disclosed by enterprises and their actual
transformation level as catering behavior in digital transformation information disclosure.
In recent years, the U.S. Securities and Exchange Commission (SEC) has expressed con-
cern about listed firms overstating their use of artificial intelligence and has taken regula-
tory action in response [8]. The International Organization of Securities Commissions
(IOSCO) has also called for strengthened supervision of digital-related disclosure [9]. This
indicates that the consistency and verifiability of digital transformation disclosure relative
to actual progress in transformation have become important issues in capital market gov-
ernance. So, does DIG affect CSP, and if so, how? What role does Cater play in this process?
These are the core questions this paper seeks to answer.

Existing studies have provided relatively rich evidence on the relationship between
corporate information disclosure and corporate sustainability performance. Research on
general information disclosure suggests that signaling theory and principal-agent theory
provide a basic framework for understanding management’s disclosure motives. Disclo-
sure of financial and non-financial information can alleviate information asymmetry, im-
prove the external financing environment, and enhance capital market efficiency [10-12],
while management also engages in strategic behaviors such as impression management
and selective disclosure [13,14]. With the development of the digital economy, research
on information disclosure has gradually extended into the field of digital transformation.
Existing studies show that truthful disclosure of information about digital transformation
helps reduce information asymmetry and improve capital market performance [15,16].
However, some enterprises may also engage in catering disclosure phenomena, such as
“concept speculation” and “much talk but little action” [7,17], due to financing constraints,
short-term performance pressure, or external attention. Such catering disclosure may im-
pair analyst forecast accuracy and increase the likelihood of information disclosure viola-
tions [18,19]. Turning to sustainability performance, existing research has been conducted
from two levels: internal factors such as executive cognition, green innovation, and cor-
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porate governance [20-22], and external environmental factors such as environmental reg-
ulations, green credit, and market competition [23-25], confirming that green technology
innovation and green management innovation have a positive impact on sustainability
performance [26,27]. In recent years, some studies have further examined the enabling
role of digital transformation in sustainable development, suggesting that it can enhance
corporate sustainability capabilities by alleviating financing constraints, optimizing re-
source allocation [28,29], and promoting collaborative innovation [30].

Although existing studies provide an important foundation for this research, there re-
mains room for further extension. First, studies on DIG have mainly focused on capital mar-
ket reactions, operational efficiency, or traditional financial performance, while insufficient
attention has been paid to whether such disclosure can improve CSP as a comprehensive
value indicator. Second, although existing studies on impression management and green-
washing have examined firms’ strategic disclosure behavior, they do not fully explain ca-
tering behavior in DIG. Impression management research mainly focuses on rhetorical strat-
egies and selective presentation, while greenwashing research emphasizes inconsistencies
between environmental claims and actual environmental performance. In contrast, rela-
tively little is known about whether firms’ digital transformation disclosures are consistent
with their actual progress in transformation, and how such catering behavior affects CSP.
This provides an important research gap for this study. Third, green collaborative innova-
tion is an important bridge between technological innovation and sustainable development
[31]. However, existing studies have not sufficiently explored how DIG affects CSP through
GCO. Fourth, most research treats Cater as a homogeneous strategy, failing to analyze het-
erogeneity in effects across different internal and external constraints. Notably, within
China, how factors such as ownership type, enterprise size, and industry environment affect
digital transformation disclosure strategies warrants further investigation.

In view of this, based on data from China’s A-share listed companies from 2015 to 2024,
this paper empirically examines the impact and mechanism of digital transformation infor-
mation disclosure and the catering behavior therein on corporate sustainability performance.
The research value of this paper is mainly reflected in the following aspects: First, it con-
structs a catering index for DIG, providing an operational measure for identifying catering
tendencies in corporate digital transformation disclosure. Second, this study introduces
green collaborative innovation as an external cooperation variable and reveals the collabo-
rative innovation pathway through which DIG affects CSP, thereby extending research on
the economic consequences of DIG. Third, drawing on the two dimensions of corporate in-
ternal characteristics and the external environment, this paper systematically examines the
heterogeneity in the effects of catering behavior, providing empirical evidence to under-
stand differences in the effects of digital disclosure across contexts.

2. Theoretical Analysis and Hypothesis Construction
2.1. The Direct Impact of DIG on CSP

Corporate sustainability encompasses multiple dimensions, including economic per-
formance, environmental responsibility, and social value [32]. Its realization depends not
only on the efficiency of firms’ internal resource allocation, but also on the trust and re-
source support of external stakeholders. However, information asymmetry in capital mar-
kets may prevent external investors, suppliers, customers, and partners from accurately
assessing firms’ true capabilities, thereby creating obstacles to resource acquisition and
value realization. Signaling theory suggests that voluntary information disclosure can
convey signals about firms’ intrinsic quality, strategic orientation, and governance capa-
bility to external parties, thereby alleviating information asymmetry and improving the
efficiency of resource allocation [33].
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In the digital economy era, DIG has become an important channel for firms to demon-
strate their digital capabilities and strategic orientation toward transformation [34,35].
Relatively sufficient disclosure of digital strategies, technological application scenarios,
business process optimization, and transformation outcomes in annual reports can help
external stakeholders gain a more comprehensive understanding of firms’ digital founda-
tions and future development potential [36]. For investors, DIG can reduce uncertainty
about firms’ technological capabilities and long-term value [37]. For suppliers, customers,
and potential partners, DIG can also send positive signals that firms prioritize technolog-
ical upgrading, standardized governance, and strategic transformation, thereby strength-
ening their assessment of firms’ capacity for sustainable development [38].

Furthermore, implementing sustainable development projects requires long-term,
stable investment in resources. The trust foundation and information transparency estab-
lished by DIG can help enterprises obtain multifaceted support from capital markets, pol-
icy departments, and the public. When enterprises clearly demonstrate their digital trans-
formation process, external stakeholders are more likely to associate it with the long-term
goals of sustainable development, thereby tilting their resource allocation and market
recognition in favor of the enterprises [39]. Therefore, the higher the degree of DIG, the
more likely enterprises are to secure the resources and support needed to promote sus-
tainable development, thereby enhancing their overall performance across the economic,
environmental, and social dimensions. Based on the above analysis, this paper proposes
the following hypothesis:

H1. Digital transformation information disclosure can promote corporate sustainability perfor-
mance.

2.2. The Mechanism of DIG on CSP

If DIG can promote CSP, through what pathway is this effect achieved? Collaborative
innovation theory suggests that firms can integrate external knowledge, technologies, and
resources through cross-organizational cooperation, thereby reducing innovation risks
and improving the efficiency of translating innovation outcomes into value [40]. GCO re-
fers to green technology research and development activities jointly carried out by enter-
prises in cooperation with universities, research institutions, or other enterprises [41].
Compared with internal closed innovation, GCO can integrate multiple knowledge re-
sources, distribute research and development risks, and shorten the cycle from green tech-
nology development to application [42]. Related studies have confirmed that GCO can
significantly improve enterprises’ resource utilization efficiency, pollution control levels,
and social responsibility performance, therefore serving as an important bridge between
corporate behavior and sustainability performance [43,44].

However, the realization of GCO faces a core obstacle, namely information asym-
metry and lack of trust among the cooperating parties. Before deciding whether to partic-
ipate in joint research and development, potential partners need to carefully assess the
enterprise’s technological strength, willingness to cooperate, and ability to perform. In the
absence of reliable information, cooperation is often difficult to initiate. Enterprises that
systematically disclose their digital systems, technology application scenarios, talent re-
serves, and transformation achievements through annual reports, social responsibility re-
ports, and other channels can provide external partners with a verifiable information base
[45], thereby effectively overcoming the above obstacles. Such information disclosure be-
havior conveys a positive signal to the outside world that the enterprise is well-governed
and values long-term cooperation, thereby considerably reducing pre-cooperation evalu-
ation costs and enhancing partners’ confidence in the enterprise’s capabilities [46].
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Once partners form a positive view of the enterprise’s digital capabilities, the two par-
ties can more easily reach a joint research and development agreement and invest resources
to pursue breakthroughs in green technology. The patents, technical standards, or produc-
tion process improvements generated by green collaborative innovation will ultimately
translate into energy savings, reductions in pollutant emissions, and improvements in em-
ployee and social welfare for the enterprise, thereby promoting overall sustainability per-
formance [47,48]. Accordingly, this paper proposes the following hypothesis:

H2. Digital transformation information disclosure empowers corporate sustainability by promot-
ing green collaborative innovation.

2.3. The Moderating Effect of Cater

The above theoretical analysis implies an important premise that the information dis-
closed by enterprises can be sufficiently informative and credible. Due to the characteris-
tics of high investment, long cycles, and high risk associated with digital transformation,
many enterprises face insufficient capabilities or resource shortages during their actual
transformation. As a result, a significant discrepancy may exist between the digital trans-
formation information disclosed by firms and their actual level of transformation [49,50].
Referring to existing research, this paper defines such a discrepancy as catering behavior
in digital transformation information disclosure [7]. According to principal-agent theory,
management, driven by considerations of compensation contracts and short-term perfor-
mance evaluations, tends to choose behaviors that can quickly increase market valuation
rather than investments in long-term value [51]. When capital markets assign high premi-
ums to digital concepts and policy resources are tilted toward digital enterprises, man-
agement may have stronger incentives to emphasize narratives of digital transformation
[7]. In this context, the disclosed information about digital transformation may become
less aligned with the firm’s actual level of transformation. Once catering behavior exists,
the aforementioned theoretical chain based on information content and signal credibility
will be systematically undermined, and this disturbance manifests itself at both the direct
and indirect levels.

First, Cater directly weakens the positive promotional effect of DIG on CSP. Signaling
theory relies on signals being truthful and reliable. When digital transformation disclo-
sures are not sufficiently supported by actual transformation, trust in disclosed content
declines, and genuine signals become less effective [52]. Enterprises with real digital ca-
pabilities struggle to stand out, and resources may go to those skilled at appearances in-
stead of actual transformation [53]. To maintain a positive digital transformation narrative,
enterprises divert resources from research and development to superficial publicity and
public relations, reducing internal resource efficiency [54]. If catering behavior is exposed
by auditors, the media, or regulators, enterprises face reputational pressure and a higher
risk of information quality that directly hinders sustainable development.

Second, Cater exerts an indirect effect by weakening the mediating pathway of GCO.
As mentioned earlier, the successful realization of GCO depends heavily on the trust re-
lationship among the cooperating parties, and establishing trust requires enterprises to
provide truthful and consistent information [55]. When enterprises engage in catering be-
havior, the digital information they disclose is inconsistent with their actual capabilities,
and potential partners may face greater uncertainty in assessing the firm’s actual capabil-
ities. Once partners determine that the enterprise’s words and actions are inconsistent,
they will question its technological strength and capabilities, resource commitment, and
reliability in cooperation [56], thereby reducing knowledge sharing or even their willing-
ness to engage in further cooperation. That is, Cater weakens the positive promotion of
DIG on GCO. Weakening the first half of the mediating pathway will propagate through
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the entire chain, resulting in an overall reduction in the indirect effect of GCO on CSP.
Based on the above analysis, this paper proposes the following hypotheses:

HB3. Cater negatively moderates the relationship between DIG and CSP.
H4. Cater moderates the mediating effect of GCO in the relationship between DIG and CSP.

Figure 1 presents the theoretical model of this study.

H2: Mediating effect

DIG GCO CSp

mediation effect Cater ¢

/ H1: Direct effect
N e e e, e, e, e, e, e, e e, e, e e, — ———————— J

Figure 1. Theoretical model.
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3. Research Design
3.1. Model Setting
3.1.1. Benchmark Model
To test Hypothesis 1 and investigate the direct impact of DIG on CSP, the following
benchmark fixed effects model is constructed:
CSPie = ag + a;DIG; + a,Controls;y + u; + v, + & (1)

where subscripts i, t and j denote firm, year, and industry, respectively. CSP;, de-
notes the sustainable development performance of firm i inyear t. DIG;, measures the
extent of digital transformation information disclosure of firm i in year t. Controls;,
denotes the set of the control variables, u; denotes the industry fixed effect, v, denotes
the year fixed effect, and ¢;, is the error term.

3.1.2. Mediation Effect Model

To test Hypothesis 2 and determine whether DIG enhances CSP through GCO, this
paper refers to Baron and Kenny’s [57] causal stepwise regression method and constructs
the following mediation effect testing model based on Model (1):

GCO;y = By + B1DIG; . + B,Controls; , + ui+vete; (2)

CSP;; = Yo + v1DIG; + y,GCO; + ysControls;, + uj + v, + € 3)

where GCO;, denotes the green collaborative innovation level of firm i in year t, while
other variables are defined consistently with the benchmark model.

3.1.3. Moderation Effect Model

To test Hypothesis 3 and explore whether Cater moderates the relationship between
DIG and CSP, the following moderation effect model is constructed:

CSP; = ag + a;DIG;; + ayCater;, + azDIG;, X Cater;; + a,Controls;; + u;
+ v + &y (4)

In Equation (4), Cater;, is the catering index for digital transformation information
disclosure of firmiin year t, and DIG; X Cater;, is the interaction term between the core
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explanatory variable and the moderating variable, while other variables are defined con-
sistently with the benchmark model.

3.1.4. Moderated Mediation Effect Model

To test Hypothesis 4, this paper refers to the method for testing moderated mediation
effects (moderating the first-half pathway) proposed by Wen and Ye [58] and constructs
the following models to examine the moderating role of Cater:

GCO;; = by + by DIG;; + b,Cater;; + b3DIG;, X Cater;, + b,Controls;; + y;
+ Ve + Si,t (5)

CSPiy = ¢y + ¢, DIG; ;. + c;Catery + c3DIG; . X Cater;y + ¢,GCO; . + csControls; , + y; ©)
+ Ve + gi,t

If the coefficient b; in Model (5) and the coefficient ¢, in Model (6) are significant,
then the moderated mediation effect (moderating the first-half pathway) is established.

3.2. Variable Definition
3.2.1. Dependent Variable

The dependent variable is corporate sustainability performance, reflecting firms’
achievement of sustainable development goals across economic, environmental, and so-
cial areas. Xie and Zhu [59] used ambidextrous performance as a proxy for corporate sus-
tainability, with economic performance measured by return on assets (ROA) and environ-
mental/social responsibility measured by CSR scores. As the concept of sustainable devel-
opment has deepened in recent years, CSR has gradually evolved into ESG, expanding
the scope for evaluating sustainability performance [60]. Wang and Kang [61] proposed
measuring sustainability performance using ROA and the ESG environmental score. By
assuming social responsibilities, enterprises can improve brand image and employee care;
better governance helps identify and fix risks [62]. Social and governance aspects are key
to sustainable development. In line with these perspectives, this paper uses return on as-
sets (ROA) to measure corporate economic performance and the Huazheng ESG index to
capture enterprises’ overall environmental and social responsibility performance. How-
ever, because these indicators cover different dimensions and no standard weight alloca-
tion exists, simple summation or arbitrary assignment lacks objectivity. Therefore, this
paper uses the entropy method to integrate firms’ performance across economic develop-
ment, environmental and social responsibility, and constructs a composite indicator of
corporate sustainability performance (CSP), as shown in Table 1. The entropy method de-
termines weights based on data dispersion, avoiding subjectivity and minimizing indica-
tor overlap.

Table 1. Indicator System for Corporate Sustainability Performance.

Evaluation
. Dimension Indicator Direction Weight
Object
Corporate Economic performance Return on assets Positive  0.2209

Sustainability Environmental and social

. Huazheng ESG Index Positive  0.7791
Performance responsibility performance

3.2.2. Independent Variable

Drawing on the measurement approach for the carbon information disclosure cater-
ing index [63], we standardize both the degree of digital transformation information dis-
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closure and the actual digital transformation behavior by subtracting each mean and di-
viding by its standard deviation. The catering index is then constructed as the difference
between these two standardized values. Specifically, this study draws on the work of Wu
et al. [64] and selects 76 word frequencies across five categories, namely artificial intelli-
gence, big data, cloud computing, blockchain, and digital applications, as keywords for
digital transformation information disclosure. Using textual analysis, the degree of digital
transformation information disclosure (DIG) is measured by dividing the total frequency
of relevant keywords in the Management Discussion & Analysis (MD&A) section of listed
firms’ annual reports by the MD&A length and multiplying by 100. Furthermore, drawing
on the work of Liu et al. [54], this study uses the Corporate Digital Transformation Index
from the CSMAR database to measure enterprises’ actual digital transformation behavior
(TDIG). The CSMAR team and a research team from East China Normal University jointly
developed this index. It is calculated as a weighted sum of standardized scores across six
dimensions: strategic leadership, technology-driven capability, organizational empower-
ment, environmental support, digital achievements, and digital applications. The specific
calculation is shown in Formula (7):

Digital Transformation Index = 0.3472 X Strategic Leadership Score + 0.1620
X Technology — Driven Score + 0.0969 X Organizational Empowerment Score

+ 0.0342 x Environmental Support Score + 0.2713 X Digital Achievement (7)

Score + 0.0884 X Digital Application Score

This index is not a single measure of digital investment, digital patents, or IT assets;
rather, it comprehensively reflects firms’ level of digital transformation across multiple
dimensions, including strategy, technology, organization, environment, application, and
outcomes. A higher value of this index indicates a higher actual level of digital transfor-
mation. As the standards for digital transformation information disclosure vary across
industries, this study compares each firm’s digital transformation information disclosure
and its actual digital transformation behavior with those of peer enterprises in the same
industry, and then computes the standardized difference. The specific calculation is pre-
sented in Equation (8). A higher value of Cater indicates that a firm’s digital transfor-
mation disclosure level is higher relative to its actual digital transformation level, reflect-
ing a stronger tendency toward relative over-disclosure or catering. A lower Cater value
indicates that the firm’s disclosure is relatively conservative, or that its actual digital trans-
formation level exceeds its disclosure level. The term “catering behavior” in this paper
does not directly identify firms’ subjective intention to deceive; rather, it refers to the rel-
ative deviation between digital transformation disclosure and the actual level of digital
transformation.

(DIG;, — DIGM)] [(TDIG“ —TDIG,,) ®)
Opic OrpIG
where DIG;, represents the digital transformation disclosure performance of firm i in

Cater;, = [

year t; and TDIG;, denotes the actual digital transformation performance of firm i in
year t. DIG,;, TDIG,,, op;6, and orp;; are the mean and standard deviation of the digi-
tal transformation disclosure performance and the actual digital transformation perfor-
mance, respectively. Cater;, represents the digital transformation information disclosure
catering index for the firm.

3.2.3. Mediating Variable

Green patents are a core technological carrier for firms to address environmental gov-
ernance and emission control, and they can effectively reflect the substantive output of
green innovation activities. Compared with traditional indicators such as R&D invest-
ment, jointly applied patents better capture the degree of interaction and integration
among collaborating entities in the process of technological R&D. Accordingly, drawing
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on the research of Yang and Wang [41], this study uses the number of jointly applied green
patents as a proxy for firms’ green collaborative innovation. Given that the core of green
collaborative innovation lies in technological breakthroughs and process improvements,
this study focuses only on invention and utility model patents. Specifically, it calculates
the total number of green inventions and green utility model patents jointly applied for
by the firm in a given year, and then takes the natural logarithm of 1 plus this total as the
measure of green collaborative innovation (GCO).

3.2.4. Control Variables

Drawing on existing research, the following variables are included as controls to en-
hance the reliability of the results: Leverage ratio (Lev), Enterprise growth (Growth), Firm
size (Size), Return on sales (Ros), Government subsidies (Gov),Enterprise ownership type
(Soe), Ownership balance (Balance), Compensation incentive (Coin), Management share-
holding (Maho), Proportion of independent directors (Poid), Year (Year), and Industry
(Ind), as shown in Table 2.

Table 2. Definition of control variables.

Variables Symbol Definition

. Total liabilities to total assets at the end of the pe-

Leverage ratio Lev .

riod
Enterprise growth Growth The annual growth rate of operating revenue
Enterprise size Size The logarithm of total assets

Return on sales Ros The ratio of operating profit to operating revenue
The logarithm of one plus the annual amount of

Government subsidies Gov & P

government subsidies received by the firm

Enterprise ownership Soe Equal to 1 if the enterprise is state-owned and 0 oth-

type erwise

The ratio of the sum of the shareholding percent-
Ownership balance Balance ages of the 2nd to 5th largest shareholders to the
shareholding percentage of the largest shareholder

The ratio of the sum of the top three executives’
Compensation incentive ~ Coin  compensations to the Total compensation of the top

management
Management sharehold- Maho The ratio of the number of shares held by manage-
ing ment to the total number of shares outstanding

Proportion of independ- . The ratio of the number of external board members

. Poid .

ent directors to the total number of directors
Year Year Dummy variable
Industry Ind Dummy variable

3.3. Sample Selection and Data Source

This study utilizes a sample of companies listed on China’s A-share market from 2015
to 2024. Following prior studies, observations are excluded if they pertain to financial
firms, specially treated firms (ST and *ST), insolvent firms, firms with substantial missing
data for key variables, or firms with only one annual observation during the sample pe-
riod. To mitigate the influence of outliers, all continuous variables are winsorized at the
1st and 99th percentiles. The final sample consists of 19,830 firm-year observations. The
data originates from three main channels: (1) Corporate digital transformation infor-
mation disclosure metrics were obtained via web crawlers. (2) Data on green collaborative
innovation were sourced from the China National Intellectual Property Administration.
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(3) Other firm-level characteristics were sourced from the Wind database and CSMAR
database.

4. Result Analysis
4.1. Descriptive Statistics

Table 3 presents the descriptive statistics for the main variables. Within the research
sample, DIG has a mean of 0.0532 and a median of 0.01, indicating that the vast majority
of firms have a relatively low level of DIG and that there is substantial variation in disclo-
sure across firms. CSP exhibits a mean of 0.5545 and a median of 0.56, with a relatively
symmetrical distribution, suggesting that most firms achieve a moderately high level of
sustainable development performance; however, its standard deviation of 0.074 indicates
non-negligible variation in performance levels across different enterprises. The statistical
results for the other variables are generally consistent with those reported in the existing
literature and, therefore, are not discussed in detail here.

Table 3. Descriptive statistics results.

Variables Mean SD Min Median Max
CSp 0.5545 0.074 0.09 0.56 0.87
DIG 0.0532 0.104 0.00 0.01 0.58
Lev 0.4363 0.193 0.07 0.43 0.87

Growth 0.1254 0.344 -0.53 0.07 2.01
Size 22.6810 1.322 20.22 22.50 26.63
Ros 0.0721 0.173 -0.75 0.07 0.56
Gov 15.7002 4.356 0.00 16.65 20.65
Soe 0.4194 0.493 0.00 0.00 1.00

Balance 0.6895 0.566 0.03 0.52 2.59

Coin 0.4861 0.139 0.24 0.47 0.90
Maho 0.0938 0.154 0.00 0.00 0.60
Poid 0.3778 0.055 0.33 0.36 0.57

4.2. Benchmark Regression

Table 4 reports the benchmark regression results. Industry and year fixed effects are
controlled for in all columns. Columns (1) and (2), based on Model (1), report the average
effect of DIG on CSP. The coefficient of DIG is significantly positive, regardless of the in-
clusion of control variables, indicating that DIG has a significant positive impact on CSP.
This result supports research Hypothesis 1.

Table 4. Benchmark regression results.

. 1) 2)
Variables CSP CSP

DIG 0.035 *** 0.026 ***
(0.007) (0.006)

Lev -0.079 ***
(0.003)

Growth -0.006 ***
(0.001)

Size 0.022 ***
(0.000)

Ros 0.074 ***
(0.003)
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Gov 0.000 ***
(0.000)

Soe 0.013 ***
(0.001)

Balance -0.002 **
(0.001)

Coin -0.042 ***
(0.003)

Maho 0.047 ***
(0.003)

Poid 0.087 ***
(0.009)
_cons 0.507 *** 0.018
(0.005) (0.011)

Industry & Year YES YES

N 19,830 19,830
adj. R? 0.030 0.234

Notes: *** and ** represent significance at the 1% and 5% levels, respectively. Standard errors clus-

tered at the firm level are reported in parentheses.

4.3. Endogeneity Test

To address potential endogeneity issues, this paper constructs instrumental variables
using the average digital transformation of other listed firms located in the same city as
the sample firm in the previous year (IV_DIG) and the number of post offices per million
people in 1984 (IV_1984). Since the number of post offices in 1984 is cross-sectional data,
this paper uses its interaction with the one-period-lagged number of internet users nation-
wide as the instrumental variable [65]. Before the widespread adoption of digital technol-
ogy, post offices served as the primary channel for information transmission and for in-
stalling fixed-line telephones, while early internet access relied on dial-up networks over
fixed telephone lines. Therefore, regions with a higher density of post offices had a first-
mover advantage in digital infrastructure, which, in turn, affected enterprises’ current lev-
els of digital transformation and information disclosure behavior. Moreover, the number
of post offices in 1984 is historical geographical information that does not directly deter-
mine firms’ current sustainability performance, nor does it indirectly affect it through
other channels such as regional long-term economic development, human capital accu-
mulation, or industrial structure. Thus, this instrumental variable satisfies both relevance
and exogeneity conditions.

Table 5 presents the regression results obtained using this approach. The first-stage
results show that the coefficients for both IV_DIG and IV_1984 are significantly positive,
satisfying the relevance condition. The Kleibergen-Paap rk Wald F statistic exceeds the
10% critical value of the Stock-Yogo weak identification test, and the Kleibergen—-Paap rk
LM statistic is significant at the 1% level, indicating that weak-instrument and under-iden-
tification concerns are not present. The Hansen overidentification test supports the null
hypothesis of instrument exogeneity, indicating no overidentification and that the se-
lected instruments are valid. The second-stage results indicate that the coefficients for DIG
remain significantly positive, demonstrating that the conclusions remain robust after mit-
igating endogeneity concerns.
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Table 5. Endogeneity test results.

. First Stage Second Stage
Variables DIG CSP
DIG 0.240 ***
(0.057)
IV_1984 0.000 **
(0.000)
IV_DIG 0.229 ***
(0.025)
Lev -0.027 *** -0.078 ***
(0.006) (0.005)
Growth 0.006 ** -0.008 ***
(0.003) (0.002)
Size 0.001 ** 0.024 ***
(0.001) (0.001)
Ros -0.020 *** 0.077 ***
(0.007) (0.005)
Gov 0.007 *** 0.000
(0.000) (0.000)
Soe -0.008 *** 0.017 **=*
(0.002) (0.002)
Balance 0.003 * -0.004 ***
(0.002) (0.001)
Coin -0.030 *** -0.030 ***
(0.007) (0.005)
Maho 0.004 0.047 ***
(0.007) (0.005)
Poid 0.027 * 0.056 ***
(0.015) (0.011)
_cons -0.027 -0.018
(0.017) (0.015)
Industry & Year YES YES
N 12,150 12,150
F 86.211 —
Kleibergen-Paap rk LM .
statistic 102.089
[0.0000]
Kleibergen-Paap rk Wald
F statistic 49.897
{19.93}
Hansen J statistic 0.006
[0.9386]

Notes: ***, ** and * represent 1%, 5%, and 10% significance levels, respectively. Standard errors

clustered at the firm level are reported in parentheses. Values in [ ] denote p-values, while values in

{} represent the critical values for the Stock-Yogo weak recognition test at the 10% significance level.

4.4. Robustness Tests

To enhance the robustness of the empirical findings, this study employs five methods

to conduct robustness checks, as shown in Table 6. First, the core explanatory variable is
adjusted. Following the methodology of Zhao et al. [66], this study counts relevant word
frequencies across four dimensions, digital technology application, internet business

model, intelligent manufacturing, and modern information system, to re-measure the de-
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gree of digital transformation information disclosure. The regression results are reported
in Column (1) of Table 6. The coefficient of DIG is significant at the 1% level, consistent
with the preceding empirical results. Second, the dependent variable is replaced. To ex-
amine whether the measurement of the dependent variable affects the model results, this
study reconstructs the CSP indicator using the equal-weighting method as a robustness
check. As shown in Column (2) of Table 6, the regression coefficient of DIG remains sig-
nificantly positive. Third, the regression model is replaced. To examine whether the em-
pirical conclusion depends on a specific model specification, this study employs a Tobit
model as a supplementary robustness check. As shown in Column (3) of Table 6, the co-
efficient of DIG remains significantly positive at the 1% level. Fourth, lagged variables are
used. Considering the possible time-lagged effect of digital transformation information
disclosure on corporate sustainability performance, this study lags all explanatory varia-
bles and control variables by one period and re-estimates the regression model. As re-
ported in Column (4) of Table 6, the regression results remain consistent with the previous
findings. Fifth, the sample range is adjusted. Considering that the 2015 Chinese stock mar-
ket crash and the COVID-19 pandemic from 2020 to 2022 exerted substantial shocks on
China’s market, which may have further affected firms’ digital transformation processes,
this study excludes firm-year observations from 2015 and 2020-2022 and re-examines the
robustness of the empirical results. Column (5) of Table 6 reports the regression results
based on this approach. The coefficient of DIG is significant at the 1% level, further con-
firming the robustness of the empirical findings.

Table 6. Robustness Analysis.

Variables @ @ (3) @ (5
csp CSsp CSsp csp csp

DIG 0.021 *** 0.012 ** 0.026 *** 0.025 *** 0.018 **
(0.003) (0.006) (0.006) (0.007) (0.008)

Lev —0.080 *** —0.093 *** —0.079 *** —0.073 *** -0.086 ***
(0.003) (0.003) (0.003) (0.004) (0.005)

Growth —0.006 *** 0.012 *** -0.006 *** 0.003 ** —0.008 ***
(0.001) (0.001) (0.001) (0.002) (0.002)

Size 0.022 *** 0.021 *** 0.022 *** 0.022 *** 0.025 ***
(0.000) (0.000) (0.000) (0.001) (0.001)

Ros 0.074 *** 0.300 *** 0.074 *** 0.083 *** 0.081 ***
(0.003) (0.004) (0.003) (0.004) (0.005)

Gov 0.000 *** 0.000 *** 0.000 *** 0.000 *** 0.001 ***
(0.000) (0.000) (0.000) (0.000) (0.000)

Soe 0.013 *** 0.007 *** 0.013 *** 0.016 *** 0.016 ***
(0.001) (0.001) (0.001) (0.001) (0.002)

Balance -0.002 ** —0.004 *** -0.002 ** -0.002 * -0.003 **
(0.001) (0.001) (0.001) (0.001) (0.001)

Coin —0.041 *** —0.034 *** —0.042 *** —0.036 *** —0.046 ***
(0.003) (0.003) (0.003) (0.004) (0.005)

Maho 0.047 *** 0.045 *** 0.047 *** 0.040 *** 0.052 ***
(0.003) (0.003) (0.003) (0.004) (0.005)

Poid 0.086 *** 0.055 *** 0.087 *** 0.085 *** 0.092 ***
(0.009) (0.008) (0.009) (0.009) (0.012)

_cons 0.018 0.096 *** 0.018 0.021* -0.069 ***
(0.011) (0.010) (0.011) (0.012) (0.016)
Industry & Year YES YES YES YES YES
N 19,830 19,830 19,830 17,720 11,898
adj. R? 0.235 0.556 —— 0.226 0.243

Notes: ***, **, and * represent 1%, 5%, and 10% significance levels, respectively. Standard errors

clustered at the firm level are reported in parentheses.
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5. Extended Analysis
5.1. Identification of Catering Behavior

To examine whether the Cater index effectively captures the gap between digital
transformation information disclosure and the actual level of digital transformation, this
study analyzes the distributional characteristics of TDIG and the Cater index. As shown
in Table 7, TDIG ranges from 22.61 to 88.03, indicating substantial variation in the actual
level of digital transformation among the sample firms. The mean value of Cater is close
to zero and consistent with the nature of a standardized difference variable. Its maximum
value is 9.05, suggesting that some firms disclose a level of digital transformation that is
substantially higher than their actual level, reflecting a relatively strong tendency toward
over-disclosure or catering.

Table 7. Descriptive Statistics of main variables.

Variables Mean SD Min Median Max
DIG 0.0532 0.104 0.00 0.01 0.58
TDIG 39.5193 10.945 22.61 38.13 88.03
Cater 0.0000 0.942 -3.91 -0.03 9.05

To further validate the Cater index, this study examines the effects of Cater in year t
on firm value (Tobin’s Q), the actual level of digital transformation (TDIG), financial re-
statements (Res), and information disclosure violations (Vio) in year t + 1.1If Cater mainly
reflects firms’ general communication style or optimistic expression, it should not system-
atically predict future adverse outcomes. By contrast, if Cater captures the deviation be-
tween digital transformation disclosure and actual digital transformation, a higher Cater
value should be unlikely to improve future firm value or the actual level of digital trans-
formation. It may instead be associated with higher information-quality risk. The defini-
tions of the relevant variables are shown in Table 8.

Table 8. Definition of relevant variables.

Variables Symbol Definition
Firm value Tobin’s Q Market value/Total assets
Actual level of digital TDIG Corporate digital transformation index from the
transformation CSMAR database

Following the work of Ma et al. [67], this study identi-

fies the fiscal year corresponding to the corrected an-
. . nual report disclosed in the financial restatement an-

Financial restatement ~ Res . .
nouncement as the year of financial restatement. The

variable equals 1 if a financial restatement occurs in the

firm’s annual report, and 0 otherwise.

Following the work of Zhu et al. [68], this study obtains

data on information disclosure violations of listed firms

from the CSMAR Violation and Penalty Database. The
variable equals 1 if a listed firm commits an infor-

Information mation disclosure violation in a given year, including

. o Vio : . :
disclosure violation false statements or misleading statements, inaccurate
disclosure, delayed disclosure, material omissions, or
inflated assets, and is publicly investigated or penal-
ized by the China Securities Regulatory Commission

and its branches, stock exchanges, or other securities
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0.

regulatory authorities in that year; otherwise, it equals

As shown in Table 9, Cater does not significantly improve future firm value or the

actual level of digital transformation. Instead, it is positively associated with financial re-

statements and information disclosure violations. These results provide preliminary sup-

port for the validity of the identification and measurement of digital transformation dis-

closure catering behavior in this study.

Table 9. Regression Results for Identifying Catering Behavior.

Variables (1 (2) (3) )
Tobin’Q TDIG Res Vio
Cater -0.029 *** —4.098 *** 0.006 ** 0.010 ***
(0.009) (0.134) (0.002) (0.003)
Lev —0.625 *** -1.967 *** 0.072 *** 0.135 ***
(0.068) (0.397) (0.016) (0.020)
Growth 0.145 *** 0.618 *** 0.020 *** 0.012
(0.027) (0.180) (0.007) (0.009)
Size —0.308 *** 0.655 *** —0.010 *** -0.015 ***
(0.010) (0.056) (0.002) (0.003)
Ros 0.608 *** —1.221 *** —0.120 *** -0.162 ***
(0.076) (0.416) (0.017) (0.020)
Gov -0.011 *** 0.097 *** -0.001 ** -0.001
(0.002) (0.012) (0.000) (0.001)
Soe —0.072 *** -1.386 *** —0.023 *** —0.079 ***
(0.021) (0.140) (0.006) (0.007)
Balance 0.019 0.224 ** 0.007 0.010 **
(0.015) (0.105) (0.004) (0.005)
Coin 0.188 *** -1.899 *** 0.015 0.023
(0.066) (0.429) (0.017) (0.021)
Maho —0.645 *** 2.930 *** -0.035 * -0.057 **
(0.071) (0.465) (0.019) (0.022)
Poid 1.299 *** 8.187 *** -0.029 -0.037
(0.162) (1.042) (0.041) (0.048)
_cons 9.789 *** 11.736 *** 0.415 *** 0.604 ***
(0.228) (1.292) (0.052) (0.063)
Industry & Year YES YES YES YES
N 15,940 18,080 18,080 18,080
adj. R? 0.331 0.557 0.046 0.036

Notes: ***, **, and * represent 1%, 5%, and 10% significance levels, respectively. Standard errors

clustered at the firm level are reported in parentheses.

5.2. Mechanism Testing
5.2.1. Mediating Mechanisms

To uncover the transmission mechanism by which DIG promotes CSP, this paper

selects GCO as a mediator and employs stepwise regression to test it. The results are pre-
sented in Table 10. Column (1) shows that DIG significantly promotes CSP. Column (2)
reveals that the regression coefficient of DIG on GCO is significantly positive at the 1%
level, indicating that DIG facilitates green technology cooperation and knowledge sharing
between firms and other innovation actors, thereby enhancing the level of GCO. Column
(3) incorporates both DIG and GCO into the CSP regression model. The results show that
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the coefficients for both variables are significantly positive, suggesting that GCO partially
mediates the relationship between DIG and CSP. Hypothesis 2 is thus validated.

To further verify the mediating effect, this paper conducts the Sobel test and the Boot-
strap method. The results show that the p-value of the Sobel test is far below 0.01; in the
Bootstrap test, the confidence interval for the indirect effect is (0.007, 0.022) and that for
the direct effect is (0.0112, 0.2159), neither of which contains zero. Both testing methods
support the existence of the mediating effect, confirming the robustness of the mediation
model in this paper.

Table 10. Results of the mediating mechanism analysis.

. D (2) 3)
Variables CSP GCOo CSp
DIG 0.026 *** 0.142 *** 0.025 ***
(0.006) (0.051) (0.006)
GCO 0.007 ***
(0.001)
Lev -0.079 *** -0.067 *** -0.079 ***
(0.003) (0.025) (0.003)
Growth -0.006 *** -0.031 *** -0.006 ***
(0.001) (0.010) (0.001)
Size 0.022 *** 0.144 *** 0.021 ***
(0.000) (0.007) (0.001)
Ros 0.074 *** -0.017 0.074 ***
(0.003) (0.020) (0.003)
Gov 0.000 *** -0.009 *** 0.000 ***
(0.000) (0.002) (0.000)
Soe 0.013 *** 0.022 ** 0.013 ***
(0.001) (0.010) (0.001)
Balance -0.002 ** -0.006 -0.002 **
(0.001) (0.007) (0.001)
Coin -0.042 *** -0.205 *** —0.040 ***
(0.003) (0.030) (0.003)
Maho 0.047 *** -0.002 0.047 ***
(0.003) (0.023) (0.003)
Poid 0.087 *** 0.317 *** 0.085 ***
(0.009) (0.078) (0.009)
_cons 0.018 —2.954 *** 0.039 ***
(0.011) (0.135) (0.012)
Industry & Year YES YES YES
N 19,830 19,830 19,830
adj. R2 0.234 0.129 0.237
Sobel test Z=2.69, p=0.00714644
Bootstrap test (0.0069635, 0.0216598)
(indirect effect) (significant)
Bootstrap test (0.0112198, 0.2159189)
(direct effect) (significant)

Notes: *** and ** represent significance at the 1% and 5% levels, respectively. Standard errors clus-
tered at the firm level are reported in parentheses. The values in parentheses in the Bootstrap test

row are the 95 percent confidence intervals for the product of coefficients.

5.2.2. Moderating Mechanisms
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To test whether Cater in DIG exerts a direct moderating effect, the interaction term
between the core explanatory variable and the moderating variable, DIG x Cater , is
added to Model (4) for regression analysis. As shown in Table 11, the coefficient of DIG is
significantly positive, while the coefficient of the interaction term is significantly negative,
indicating that Cater plays a negative moderating role between DIG and CSP. That is,
Cater weakens the enhancing effect of DIG on CSP. Thus, Hypothesis 3 is verified. How-
ever, the specific pathways through which Cater exerts its moderating effect remain to be
further explored.

Table 11. Results of the moderating mechanism analysis.

. 1) (2)
Variables CSp CSP

DIG 0.110 *** 0.071 ***
(0.009) (0.008)

Cater -0.011 *** -0.006 ***
(0.001) (0.001)

DIG x Cater -0.013 *** -0.010 ***
(0.004) (0.003)

Lev -0.080 ***
(0.003)

Growth -0.006 ***
(0.001)

Size 0.022 ***
(0.000)

Ros 0.074***
(0.003)

Gov 0.000 ***
(0.000)

Soe 0.013 ***
(0.001)

Balance -0.002 **
(0.001)

Coin -0.040 ***
(0.003)

Maho 0.046 ***
(0.003)

Poid 0.084 ***
(0.009)

_cons 0.507 *** 0.037 ***
(0.005) (0.012)

Industry & Year YES YES
N 19,830 19,830
adj. R? 0.050 0.240

Notes: *** and ** represent significance at the 1% and 5% levels, respectively. Standard errors clus-

tered at the firm level are reported in parentheses.

Based on the aforementioned results for the mediation and moderation effects, a
moderated mediation effect test is conducted next. Following the method of Wen [58], this
paper constructs Models (5) and (6). Table 12 reports the test results of the moderated
mediation effect. In Model (5), the coefficient of the interaction term is —0.095; in Model
(6), the coefficient of GCO is 0.006. Both are significant at the 1% level, indicating that the
moderated mediation effect holds and that the moderation occurs on the first-half path-
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way. This implies that the more severe the catering behavior, the weaker the promotional
effect of digital transformation on green collaborative innovation, thereby hindering im-
provements in corporate sustainability performance. Thus, Hypothesis 4 is validated.

Table 12. Results of the moderated mediation effect regression.

. 1) 2)

Variables GCO CSP

DIG 0.596 *** 0.068 ***
(0.088) (0.008)

Cater -0.056 *** -0.005 ***
(0.006) (0.001)

DIG x Cater -0.095 *** -0.009 ***
(0.032) (0.003)

GCO 0.006 ***
(0.001)

Lev -0.068 *** -0.079 ***
(0.025) (0.003)

Growth -0.027 *** -0.005 ***
(0.010) (0.001)

Size 0.135 *** 0.027 ***
(0.007) (0.001)

Ros -0.016 0.074 ***
(0.020) (0.003)

Gov -0.010 *** 0.000 ***
(0.002) (0.000)

Soe 0.025 *** 0.013 ***
(0.010) (0.001)

Balance -0.006 -0.002 **
(0.007) (0.001)

Coin -0.182 *** -0.038 ***
(0.030) (0.003)

Maho -0.016 0.046 ***
(0.023) (0.003)

Poid (0.285 *** 0.082 ***
(0.077) (0.009)

_cons —2.759 *** 0.054 ***
(0.131) (0.012)

Industry & Year YES YES

N 19,830 19,830
adj. R? 0.138 0.242

Notes: *** and ** represent significance at the 1% and 5% levels, respectively. Standard errors clus-

tered at the firm level are reported in parentheses.

5.3. Heterogeneity Analysis

Digital transformation information disclosure serves as an important signal through
which firms convey their strategic intentions, technological capabilities, and development
prospects to external stakeholders. Its performance effect, however, is not necessarily uni-
form across all firms and industry contexts. On the one hand, firm-specific characteristics
may affect the credibility of digital disclosure signals and firms’ ability to realize them. On
the other hand, the external industry environment may influence how stakeholders iden-
tify, monitor, and evaluate such signals. Therefore, this study further examines the heter-
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ogeneity in the effect of DIG on CSP from the perspectives of internal constraints and ex-
ternal environment.

5.3.1. Internal Constraints
Heterogeneity Analysis Based on Enterprise Ownership Type

An enterprise’s ownership type is an important internal factor affecting the relation-
ship between its digital transformation information disclosure behavior and sustainability
performance. According to signaling theory, the effect of disclosure of digital transfor-
mation information depends on whether external stakeholders perceive it as a credible
strategic signal. In the Chinese institutional context, ownership type may influence the
credibility of such signals. State-owned enterprises (SOEs) usually undertake more policy-
oriented and social objectives, possess relatively stable resource bases, and face stronger
institutional constraints. Their digital transformation disclosures are therefore more likely
to align with long-term strategic arrangements and substantive investment [69], making
the positive effect of digital transformation disclosure on corporate sustainability perfor-
mance more evident. By contrast, non-state-owned enterprises usually face stronger mar-
ket competition, financing constraints, and external legitimacy pressure. Their managers
may have stronger incentives to emphasize digital transformation narratives to send pos-
itive signals to the market and secure financing support, policy attention, or market recog-
nition [70]. However, because non-state-owned enterprises are relatively disadvantaged
in terms of access to resources, policy support, and institutional endorsement, when their
digital transformation disclosure is substantially higher than their actual level of digital
transformation, external stakeholders are more likely to perceive such disclosure as sym-
bolic or strategic catering. This, in turn, weakens the positive effect of information disclo-
sure on digital transformation on corporate sustainability performance.

This study employs subsample regression analysis to examine heterogeneity by en-
terprise ownership type. Table 13 reports the subsample regression results. The results
show that the coefficient of DIG in the non-state-owned enterprise group is significantly
lower than that in the state-owned enterprise group, indicating that the positive effect of
DIG on CSP is more pronounced in state-owned enterprises, consistent with this study’s
expectations. Meanwhile, the negative moderating effect of DIG x Cater is more evident
in the non-state-owned enterprise subsample. This suggests that, among firms facing
stronger market pressure and weaker institutional endorsement, the deviation between
DIG and TDIG is more likely to impair disclosure credibility, thereby weakening the pos-
itive effect of DIG on CSP.

Table 13. Results of heterogeneity analysis of ownership type.

Variables 1) (2) (3) 4)
SOEs Non-SOEs SOEs Non-SOEs
DIG 0.066 *** 0.011 0.107 *** 0.054 ***
(0.012) (0.007) (0.013) (0.010)
Cater -0.006 *** -0.005 ***
(0.001) (0.001)
DIG x Cater —-0.009 -0.009 **
(0.007) (0.004)
Lev —0.082 *** -0.078 *** -0.083 *** -0.078 ***
(0.005) (0.004) (0.005) (0.004)
Growth -0.003 -0.007 *** —-0.003 -0.007 ***
(0.002) (0.002) (0.002) (0.002)
Size 0.022 *** 0.023 *** 0.021 *** 0.022 ***
(0.001) (0.001) (0.001) (0.001)
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Ros 0.067 *** 0.074 *** 0.066 *** 0.075 ***
(0.005) (0.004) (0.005) (0.004)

Gov -0.000 0.001 *** -0.000 0.001 ***
(0.000) (0.000) (0.000) (0.000)
Balance -0.001 -0.001 -0.002 -0.001
(0.001) (0.001) (0.001) (0.001)

Coin -0.034 *** —0.045 *** -0.032 *** —0.043 ***
(0.005) (0.005) (0.005) (0.005)

Maho 0.036 * 0.046 *** 0.027 0.045 ***
(0.021) (0.004) (0.021) (0.004)

Poid 0.098 *** 0.078 *** 0.093 *** 0.075 ***
(0.012) (0.012) (0.012) (0.012)

_cons 0.010 0.026 0.030 * 0.046 ***
(0.015) (0.018) (0.015) (0.018)

Industry & Year YES YES YES YES

N 8316 11,514 8316 11,514
adj. R? 0.267 0.217 0.273 0.222

Notes: ***, **, and * represent 1%, 5%, and 10% significance levels, respectively. Standard errors

clustered at the firm level are reported in parentheses.

Heterogeneity Analysis Based on Enterprise Size

Enterprise size directly affects a firm’'s resource endowment, organizational capabil-
ity, and ability to execute digital transformation, thereby influencing whether the signal
conveyed by digital transformation information disclosure translates into actual opera-
tional improvements [71]. Larger firms usually possess sufficient financial, technological,
human, and managerial resources, enabling them to continuously invest in digital infra-
structure, business process reengineering, and organizational management transfor-
mation. Therefore, digital transformation information disclosure by large firms is likely to
be supported by substantive investment and organizational capabilities, and to improve
operational efficiency, optimize resource allocation, and enhance corporate sustainability
performance through digital applications. Conversely, small and medium-sized firms
generally have weaker resource bases and more limited capacity for investment in digital
transformation and organizational execution. Even if they disclose more digital transfor-
mation-related content in their annual reports, they may find it difficult to develop sus-
tained technological applications and management improvements. When DIG is substan-
tially higher than TDIG, such a deviation is more likely to expose a gap between “saying
more and doing less”, thereby weakening the positive effect of DIG on CSP.

This study divides the sample into small- and large-scale enterprises based on the
median annual firm size and uses subsample regressions to examine size-based heteroge-
neity. The estimates in Table 14 show a clear difference between the two groups. The co-
efficient of DIG is lower among small firms than among large firms, whereas the negative
moderating effect of DIG x Cater is more pronounced in the small-firm subsample. These
findings suggest that, for firms with relatively limited resource bases and execution capa-
bilities, catering behavior is more likely to weaken the performance-enhancing effect of
digital disclosure.

Table 14. Results of heterogeneity analysis of enterprise size.

Variables @ (2) (3) )
Large Small Large Small
DIG 0.065 *** 0.008 0.125 *** 0.054 ***
(0.010) (0.008) (0.012) (0.011)
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Cater 0.011 *** ~0.004 **
(0.001) (0.001)

DIG x Cater ~0.004 ~0.011 **
(0.005) (0.005)

Lev ~0.034 ** 0,062 *** —0.037 *** ~0.063 **
(0.005) (0.004) (0.005) (0.004)
Growth ~0.008 *** -0.002 ~0.007 *** -0.002
(0.002) (0.002) (0.002) (0.002)

Ros 0.100 *** 0.082 *** 0.098 *** 0.082 ***
(0.006) (0.004) (0.006) (0.004)

Gov 0.000 0.001 *** 0.000 0.001 ***
(0.000) (0.000) (0.000) (0.000)

Soe 0.016 *** 0.016 *** 0.017 *** 0.016 ***
(0.002) (0.002) (0.002) (0.002)

Balance 0.000 ~0.003 *** 0.001 ~0.003 **
(0.001) (0.001) (0.001) (0.001)

Coin —0.054 *** ~0.062 *** 0.045 *** ~0.061 ***
(0.005) (0.005) (0.005) (0.005)

Maho 0.027 *** 0.043 *** 0.024 *** 0.042 ***
(0.007) (0.004) (0.007) (0.004)

Poid 0.151 *** 0.052 **+* 0.142 **+ 0.051 ***
(0.013) (0.012) (0.013) (0.012)

_cons 0.490 *** 0.499 0.492 0.501 ***
(0.011) (0.008) (0.011) (0.008)
Industry & YES YES YES YES

Year

N 9913 9917 9913 9917
adj. R? 0.128 0.197 0.146 0.201

Notes: ** and ** represent significance at the 1% and 5% levels, respectively. Standard errors clus-

tered at the firm level are reported in parentheses.

5.3.2. External Environment
Heterogeneity Analysis Based on Industry Environmental Sensitivity

Industry environmental sensitivity reflects the extent to which the industry in which
a firm operates is subject to environmental protection policies, public opinion, and stake-
holder scrutiny. It is an important external context that affects the effectiveness of DIG
[72]. From the perspective of legitimacy pressure and external monitoring, highly envi-
ronmentally sensitive industries typically face stricter environmental regulation and
greater public scrutiny. When disclosing information on digital transformation, firms in
these industries need to respond more substantively to requirements related to environ-
mental governance, energy conservation, emissions reduction and regulatory compliance.
Therefore, DIG in such industries is more likely to be constrained by external monitoring,
leaving relatively limited room for symbolic disclosure. Firms in industries with low en-
vironmental sensitivity face relatively weaker environmental regulatory pressure and
public attention, and their digital disclosure is subject to fewer external constraints. In this
context, DIG may more readily serve as a general strategic signal, helping firms project an
image of technological upgrading and management improvement. However, due to
weaker external monitoring, disclosure content is more likely to deviate from actual digi-
tal transformation actions, thereby weakening the positive effect of DIG on CSP.

Following Li et al. [73], this study divides the sample enterprises into high- and low-
environmental-sensitivity industries based on whether they belong to heavily polluting in-
dustries. The subgroup estimates in Table 15 show that both the positive coefficient of DIG
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and the negative coefficient of DIG x Cater are more pronounced in the low-environmental-
sensitivity subsample. This indicates that when environmental constraints and external
monitoring are relatively weak, DIG is more likely to generate a performance-enhancing
effect; however, once disclosure deviates from the actual level of digital transformation, ca-
tering behavior also more strongly weakens the performance effect of digital disclosure.

Table 15. Results of heterogeneity analysis of Industry Environmental Sensitivity.

Variables 1) () 3) 4)
High Low High Low
DIG -0.022 0.024 ** 0.089 * 0.068 ***
(0.031) (0.006) (0.048) (0.008)
Cater ~0.007 *** ~0.004 **
(0.001) (0.001)
DIG x Cater ~0.006 -0.012 ***
(0.011) (0.004)
Lev ~0.101 ** 0,071 *** 0,099 *** ~0.071 **
(0.007) (0.004) (0.007) (0.004)
Growth ~0.010 *** -0.004 *** ~0.010 *** ~0.004 **
(0.003) (0.002) (0.003) (0.002)
Size 0.024 *** 0.022 *** 0.022 *** 0.022 ***
(0.001) (0.001) (0.001) (0.001)
Ros 0.076 *** 0.074 *** 0.077 *** 0.074 ***
(0.007) (0.004) (0.007) (0.004)
Gov 0.000 * 0.000 *** 0.000 * 0.000 ***
(0.000) (0.000) (0.000) (0.000)
Soe 0.015 *** 0.013 *** 0.016 *** 0.013 ***
(0.002) (0.001) (0.002) (0.001)
Balance 0.006 *** ~0.005 *** 0.006 *** ~0.005 ***
(0.002) (0.001) (0.002) (0.001)
Coin ~0.039 ** -0.043 *** ~0.037 *** -0.041 **
(0.007) (0.004) (0.007) (0.004)
Maho 0.036*** 0.050 *** 0.036 *** 0.049 ***
(0.006) (0.004) (0.006) (0.004)
Poid 0.083 *** 0.087 *** 0.078 *** 0.084 ***
(0.018) (0.010) (0.018) (0.010)
_cons -0.007 0.019 0.024 0.038 ***
(0.022) (0.013) (0.023) (0.013)
Industry & YES YES YES YES
Year
N 5946 13,884 5946 13,884
adj. R? 0.220 0.248 0.226 0.253

Notes: ***, **, and * represent 1%, 5%, and 10% significance levels, respectively. Standard errors
clustered at the firm level are reported in parentheses. According to the Guidelines for the Industry
Classification of Listed Companies revised by the China Securities Regulatory Commission in 2012
and the Catalog for Classified Management of Environmental Verification of Listed Companies is-
sued by the Ministry of Environmental Protection, the following industries are defined as heavily
polluting industries: B06, B07, B0, B09, C15, C17, C18, C19, C22, C25, C26, C27, C28, C29, C31, C32,
D44, and D45.
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Heterogeneity Analysis Based on Industry Competition Intensity

Industry competition is an important external environmental factor that affects the
effectiveness of DIG. Digital transformation usually requires continuous investment and
organizational adjustment, and the extent to which the disclosure signal translates into
corporate sustainability performance depends on whether firms face external operating
conditions that enable them to advance their digital strategies steadily. In highly compet-
itive industries, firms face greater market-substitution pressure and short-term perfor-
mance constraints. Managers tend to place greater emphasis on maintaining market share,
controlling costs, and achieving short-term operating results, making it difficult for DIG
to translate into continuous long-term performance improvement. In industries with
lower competition, firms face weaker short-term competitive pressure, and digital disclo-
sure is more likely to be connected with sustained technological application and process
optimization, thereby promoting CSP. However, when DIG is substantially higher than
TDIG, the credibility of the disclosure signal is also more likely to be impaired, and the
weakening effect of catering behavior on the performance effect of digital disclosure may
become more pronounced.

This study uses the Herfindahl-Hirschman Index (HHI) to measure industry compe-
tition intensity, calculated as the sum of the squared ratios of a firm’s main business rev-
enue to the industry’s total main business revenue [74]. A higher value of this index indi-
cates greater industry concentration and lower industry competition. Based on the annual
median HHI, this study divides the sample into high- and low-industry-competition
groups and conducts subgroup regressions. The regression results in Table 16 show that
the positive coefficient of DIG is more pronounced in the low-industry-competition
group, and the negative moderating effect of DIG x Cater is also stronger. These findings
suggest that in industries with weaker competitive pressure and relatively stable external
operating environments, DIG is more likely to translate into CSP. However, when digital
disclosure lacks sufficient support from actual transformation, catering behavior may off-
set the benefits of a relatively stable competitive environment.

Table 16. Results of heterogeneity analysis of Industry Competition Intensity.

Variables ® (2) (3) )
Low High Low High

DIG 0.031 *** 0.016 ** 0.073 *** 0.061 ***
(0.010) (0.008) (0.014) (0.010)

Cater -0.004 *** -0.006 ***
(0.001) (0.001)
DIG x Cater -0.010 * -0.006
(0.006) (0.004)

Lev —0.083 *** -0.079 *** -0.083 *** -0.079 ***
(0.005) (0.005) (0.005) (0.005)

Growth -0.003 * —0.009 *** -0.003 —0.008 ***
(0.002) (0.002) (0.002) (0.002)

Size 0.023 *** 0.023 *** 0.022 *** 0.022 ***
(0.001) (0.001) (0.001) (0.001)

Ros 0.068 *** 0.080 *** 0.068 *** 0.080 ***
(0.005) (0.005) (0.005) (0.005)

Gov 0.000 ** 0.000 *** 0.000 ** 0.000 **
(0.000) (0.000) (0.000) (0.000)

Soe 0.013 *** 0.014 *** 0.013 *** 0.014 ***
(0.002) (0.002) (0.002) (0.002)
Balance —0.004 *** -0.001 —0.004 *** -0.001

https://doi.org/10.3390/su18157569



Sustainability 2026, 18, 7569 24 of 29
(0.001) (0.001) (0.001) (0.001)
Coin -0.046 *** -0.036 *** -0.044 *** -0.034 ***
(0.005) (0.005) (0.005) (0.005)
Maho 0.063 *** 0.038*** 0.060 *** 0.038 ***
(0.005) (0.004) (0.005) (0.004)
Poid 0.1371 *** 0.045 *** 0.128 *** 0.043 ***
(0.012) (0.013) (0.012) (0.013)
_cons 0.003 0.060 *** 0.019 0.085 ***
(0.015) (0.016) (0.015) (0.017)
Industry & YES YES YES YES
Year
N 9841 9979 9841 9979
adj. R? 0.263 0.224 0.266 0.230

Notes: ***, **, and * represent 1%, 5%, and 10% significance levels, respectively. Standard errors

clustered at the firm level are reported in parentheses.

6. Conclusions and Implications
6.1. Research Conclusions

Using a moderated mediation model and drawing on data from listed companies
from 2015 to 2024 as the sample, this paper constructs a catering index for digital trans-
formation information disclosure (DIG), examines the impact of digital transformation
information disclosure and its catering behavior (Cater) on corporate sustainability per-
formance (CSP), and analyzes the underlying mechanisms. The results show that:

(1) DIG significantly promotes CSP. The benchmark regression results indicate that the
more sufficient the digital transformation information disclosed by enterprises, the
better their comprehensive performance across the economic, environmental, and so-
cial dimensions. This conclusion remains valid after addressing endogeneity con-
cerns and conducting robustness tests.

(2) GCOplays a partial mediating role between DIG and CSP. Mechanism testing reveals
that DIG indirectly enhances CSP by promoting green technology cooperation and
knowledge sharing between enterprises and other innovation actors.

(3) Cater negatively moderates the positive relationship between DIG and CSP. Specifi-
cally, the higher the degree of Cater, the weaker the enhancing effect of DIG on CSP.
Furthermore, Cater also weakens the mediating role of GCO between the two varia-
bles. That is, Cater suppresses the positive impact of DIG on GCO, thereby reducing
the improvement in CSP brought about by GCO. This indicates that Cater not only
directly impairs the effectiveness of information disclosure but also indirectly harms
CSP by disrupting the mediating transmission pathway.

(4) Heterogeneity analysis shows that the negative moderating effect of Cater varies sig-
nificantly under different internal and external conditions. From the perspective of
internal characteristics, the weakening effect of Cater on CSP is more prominent in
non-state-owned enterprises and small-sized enterprises. From the perspective of the
external environment, the negative effect of Cater is more significant in contexts with
low industry environmental sensitivity and low industry competition intensity.

6.2. Policy Implications

In light of this study’s findings, the governance of digital transformation information
disclosure should not focus solely on the quantity of disclosure. Greater attention should
be paid to the authenticity and comparability of disclosure content, as well as to its con-
sistency with firms’ actual progress in digital transformation. The following recommen-
dations are proposed:
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(1) The requirements for digital transformation information disclosure should be improved
and firms should be guided to enhance the substance of their disclosure. Within the ex-
isting annual report disclosure framework, regulators may further refine disclosure re-
quirements on digital transformation and encourage firms to explain their digital strate-
gies, investment scale, technological application scenarios, business process optimiza-
tion, organizational adjustments, and implementation outcomes. For firms that merely
pile up conceptual expressions such as artificial intelligence, big data, and cloud compu-
ting without supporting specific projects or application outcomes, regulators may require
them to explain the actual progress of digital transformation through inquiry letters, an-
nual report reviews, and supplementary disclosures.

(2) Mechanisms should be established to identify and constrain catering behavior in digital
transformation disclosure. Regulators may use information such as annual report texts,
digital investment, digital projects, information system construction, digital outcomes,
and violation records to identify firms characterized by “high disclosure but low trans-
formation.” For firms with obvious overstatement, concept speculation, or misleading
statements, inquiry, rectification, and penalty mechanisms should be strengthened to in-
crease the cost of catering disclosure.

(3) Targeted support for substantive digital transformation and green collaborative innova-
tion should be strengthened. Governments may help firms with stronger resource con-
straints improve their actual digital transformation capabilities through digital diagnos-
tics, technical services, financing support, and talent training. At the same time, firms
should be guided to apply digital technologies to green R&D, energy conservation, emis-
sions reduction, process optimization, and collaborative innovation, thereby shifting dig-
ital transformation from information disclosure to capability building.

6.3. Research Limitations and Future Directions

This study examines the effect of digital disclosure on corporate sustainability perfor-
mance and its underlying mechanism from the perspective of catering behavior in digital
transformation information disclosure. However, there remains room for further extension.

First, the digital transformation information disclosure indicator used in this study pri-
marily reflects the overall level of digital transformation disclosure, without further distin-
guishing whether digital technologies are directly applied to green scenarios such as green
production, energy conservation and emission reduction or to environmental governance. Fu-
ture research may develop green digital disclosure indicators using established dictionaries or
advanced text analysis methods, and further compare the differential effects of general and
green digital disclosure.

Second, the Cater index constructed in this study captures the deviation of digital trans-
formation information disclosure from the actual level of digital transformation, and its ra-
tionality has been examined using relevant outcome variables. Future research may incorpo-
rate external information, such as stock exchange inquiry letters, regulatory penalties, media
questioning, and Q&A records from investor interaction platforms, to further identify the spe-
cific manifestations and governance mechanisms of digital disclosure-catered behavior.

Third, this study measures green collaborative innovation by the number of jointly ap-
plied green patents, which primarily reflects the occurrence and scale of green technological
cooperation. Future research may further incorporate information on green patent citations,
patent grants, technological classifications, and collaborative innovation networks to extend
the measurement of green collaborative innovation from the perspectives of innovation qual-
ity, technological breadth, and cooperation structure.
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