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Abstract. Against the backdrop of global sustainable transformation and accel-

erated digital economic development, the relationship between supply chain 

digitalization and corporate environmental governance—particularly green-

washing—demands deeper exploration. Using a sample of Chinese A-share 

listed companies from 2013 to 2023, this study employs a Probit model to em-

pirically examine the impact and mechanisms of supply chain digitalization on 

corporate greenwashing. Findings reveal that supply chain digitalization signif-

icantly inhibits corporate greenwashing. Mechanism tests indicate this effect 

operates through three pathways: enhancing supply chain resilience, increasing 

analyst scrutiny, and promoting green innovation. Heterogeneity analysis further 

shows this inhibitory effect is more pronounced in heavily polluting industries 

and non-state-owned enterprises. This study provides theoretical support for 

understanding digitalization's "double-edged sword" effect in environmental 

governance and offers policy implications for collaborative green digital trans-

formation between enterprises and regulators. 

Keywords: Supply chain digitalization; Corporate greenwashing; Probit model; 

Heterogeneity analysis 

1 Introduction 

Amidst the global wave of sustainable transformation, corporate environmental re-
sponsibility and digital technology adoption should mutually reinforce each other. Yet 
a perplexing "digital green paradox" emerges: while supply chain digitalization is
widely recognized for enhancing resource allocation and operational transparency,
some enterprises leverage digital tools to more subtly disguise environmental perfor-
mance, rendering greenwashing more covert and difficult to detect. This paradox
highlights the limitations of a purely technology-empowerment narrative, underscoring 
the urgent need for in-depth theoretical and empirical analysis of digitalization's true 
impact on corporate environmental governance behavior—particularly revealing its
potential mechanisms for curbing greenwashing. 
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Corporate greenwashing has emerged as a prominent obstacle to high-quality eco-
nomic development. Such practices not only mislead investors and consumers while 
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undermining market trust mechanisms, but also divert resources away from substantive 
environmental initiatives, ultimately delaying society's broader green transition. Ex-
isting research predominantly examines its causes and governance from external per-
spectives such as policy pressure, corporate governance, or media oversight, yet fails to 
sufficiently address the "self-purification" role that digital transformation within cor-
porate operational systems may play. There is a particular lack of in-depth analysis of 
the supply chain—a critical operational context where greenwashing frequently occurs 
and is notoriously difficult to govern. Therefore, approaching the issue through supply 
chain digitalization holds promise for providing new theoretical perspectives and
practical pathways for addressing greenwashing. 

Although substantial research exists on both supply chain digitalization and corpo-
rate greenwashing, the intrinsic connection between the two has yet to be systemati-
cally examined. Existing literature often treats digitalization as a neutral tool, failing to 
fully elucidate how it reshapes information structures and governance logic to alter 
corporate motivations and capabilities for greenwashing. Supply chain digitalization, 
enabled by technologies such as blockchain and the Internet of Things, achieves
end-to-end data traceability and tamper-proofing. This fundamentally alters the veri-
fication costs and manipulation difficulties of environmental information, offering
potential solutions to the governance challenges of greenwashing. However, this the-
oretical framework urgently requires support from large-sample empirical evidence, 
particularly regarding the identification of its causal pathways and boundary condi-
tions—the core issues addressed in this study. 

Based on this, this paper empirically examines the impact, mechanisms, and het-
erogeneity of supply chain digitalization on corporate greenwashing behavior using a 
sample of Chinese A-share listed companies from 2013 to 2023. The research frame-
work encompasses benchmark regression, mechanism testing, and heterogeneity
analysis, focusing on the mediating roles of supply chain resilience, analyst attention, 
and corporate green innovation. Theoretical innovation lies in integrating information 
asymmetry theory with agency theory to propose a new interpretation of "technolo-
gy-enabled governance," revealing the intrinsic logic by which digitalization curbs
greenwashing through dual channels: "information transparency" and "governance
rigidity." The theoretical significance lies in transcending the conventional "techno-
logical efficiency perspective" by integrating supply chain digitalization into corporate 
governance and environmental governance frameworks, thereby deepening under-
standing of digital governance's value. Practical implications include providing deci-
sion-making guidance for enterprises balancing digital transformation and green in-
novation, while offering policy insights for regulators leveraging digital technologies to 
prevent and detect greenwashing. 

2 Literature Review 

Liu Haijian et al. define the digital supply chain as an interconnected business system 
empowered by modern digital technologies, broadly equivalent to concepts like smart 
supply chains and Supply Chain 4.0. Its core lies in reshaping supply chain manage-
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ment and operational decision-making through digital technologies [1]. Huang Shizhong 
defines "greenwashing" as the strategic distortion of information disclosure where
enterprises or financial institutions exaggerate environmental contributions in ESG or 
sustainability reports[2]. This paper further argues that digital supply chains represent 
not merely technological application but a systemic transformation reshaping infor-
mation structures and governance mechanisms; greenwashing, at its core, is oppor-
tunistic behavior driven by the interplay of information asymmetry and agency prob-
lems. 

Existing research indicates that supply chain digitalization influences corporate
behavior through three pathways: First, enhancing competitiveness, such as expanding 
export scale [3]; second, optimizing ESG performance, such as driving ESG improve-
ments through supply chain finance and green innovation [4]and strengthening green 
brand image [5]; third, improving financial resource allocation and risk management, 
such as incentivizing supply chain finance operations [6]and shortening debt maturities 
to control risks[7]. 

Factors influencing corporate greenwashing can be categorized as either facilitating 
or inhibiting. Common institutional ownership [8]and carbon emissions trading [9]tend 
to facilitate greenwashing, while digital transformation [10], chain shareholders [11], and 
green investors [12]can inhibit it. The mechanisms involved include enhanced infor-
mation transparency, strengthened internal controls, and alleviated financing con-
straints. 

Existing research has not sufficiently examined supply chain digitalization and
corporate greenwashing within a unified framework. Most literature treats digitaliza-
tion solely as an efficiency tool, failing to deeply analyze how it curbs opportunistic 
behavior through information and governance mechanisms. Simultaneously, green-
washing studies lack explanations grounded in operational digitalization perspectives, 
making it difficult to resolve the "digital green paradox"—where digitalization para-
doxically enables more covert greenwashing in certain contexts. 

This paper constructs a "technology-governance" integrated framework based on 
information asymmetry and agency theory. It proposes that digital supply chains en-
hance information verifiability through end-to-end traceable, tamper-proof data, while 
embedding environmental standards into processes via smart contracts to limit mana-
gerial discretion, thereby achieving dual suppression of greenwashing. Moving beyond 
the traditional "efficiency tool" perception, this study offers a governance-technology 
perspective to explain the double-edged sword effect of digitalization in environmental 
governance. 

3 Research Hypotheses 

Supply chain digitization curbs greenwashing by reshaping corporate information
environments and governance structures. This mechanism is rooted in the innovative 
integration of information asymmetry theory and agency theory. While traditional
research views digitization primarily as a technical enabler of operational efficiency, it 
fails to explain how it resolves the "digital paradox"—why some enterprises become 
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more adept at disguising environmental performance after digital transformation. The 
core value of digitalization lies in establishing a fully traceable data system that dra-
matically enhances environmental information transparency and tamper-proof integ-
rity. When supplier carbon emissions, production energy consumption, and logistics 
carbon footprint data are automatically recorded and shared across chains, the difficulty 
for firms to fabricate environmental performance increases exponentially. More im-
portantly, digital systems embed environmental compliance requirements into business 
processes via smart contracts, creating "technical constraints" that reduce manage-
ment's discretion to manipulate environmental decisions for short-term gains. This dual 
effect of transparency and automation transforms greenwashing from a "low-risk, 
high-reward" activity into a "high-risk, low-reward" one, fundamentally altering cor-
porate incentives. 

Supply chain digitization enhances visibility, adaptability, and resilience, enabling 
companies to better withstand external shocks like regulatory shifts and resource vol-
atility. This reduces the incentive to mask operational struggles through greenwashing. 
Specifically, digital supply chain systems predict environmental policy trends via big 
data, mitigate supplier risks through multi-source procurement, and reduce emergency 
pollution discharge needs with dynamic inventory management—eliminating the need 
for false environmental claims to buffer external pressures. When companies possess 
sufficient resilience to withstand fluctuations in environmental compliance costs, they 
are more inclined toward genuine long-term environmental investments rather than 
short-term greenwashing. 

Analyst attention serves as a key transmission channel for digitalization's suppres-
sion of greenwashing, stemming from the integration of signaling theory and social 
oversight theory. Digitalized enterprises attract greater analyst tracking due to their 
highly standardized and comparable environmental data, which reduces analysts' in-
formation processing costs. As professional information intermediaries, analysts curb 
greenwashing through the following mechanisms: First, they conduct in-depth inves-
tigations and cross-verify corporate environmental claims, promptly exposing incon-
sistencies; Second, they incorporate environmental performance into valuation models, 
granting market premiums to genuine environmental investments while imposing
valuation discounts on greenwashing companies. Third, they amplify reputational
effects through research reports and media interviews, making the potential losses from 
greenwashing far outweigh any gains. In the digital environment, analyst oversight 
becomes more precise and efficient—they can directly access real-time corporate
environmental data via API interfaces and employ algorithms to identify anomalous 
patterns, creating sustained external pressure. 

Supply chain digitization constitutes a key intermediary pathway for curbing
greenwashing by elevating corporate green innovation levels. Its underlying mecha-
nism manifests through three interconnected transmission processes: First, technolog-
ical penetration across procurement, production, and logistics significantly optimizes 
green technology R&D workflows. Specifically, virtual manufacturing technologies 
simulate eco-material performance, reducing experimental trial-and-error costs. Sec-
ond, blockchain-based supply chain information sharing platforms transcend corporate 
boundaries, building cross-organizational green technology collaboration networks that 
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accelerate clean technology knowledge integration and diffusion. Finally, data feed-
back mechanisms at the supply chain's end precisely guide green product iteration 
directions. This substantial enhancement in green innovation capacity fundamentally 
weakens the incentive for greenwashing: when enterprises gain verifiable environ-
mental technology advantages through supply chain digitalization and achieve market 
value conversion, the marginal benefits of relying on false environmental claims sig-
nificantly diminish. Accordingly, we propose: 

H1: Supply chain digitization has a significantly positive impact on corporate
greenwashing behavior. 

H2: Supply chain resilience will moderate the positive relationship between Supply 
chain digitization and corporate greenwashing behavior. 

H3: Analyst scrutiny will moderate the positive relationship between Supply chain 
digitization and corporate greenwashing behavior. 

H4: Corporate green innovation levels will moderate the positive relationship be-
tween Supply chain digitization and corporate greenwashing behavior. 

4 Research Design 

4.1 Sample Selection and Data Sources 

This study selects Chinese A-share listed companies from 2013 to 2023 as the research 
sample and applies the following screening criteria: Given significant operational and 
financial differences between financial and non-financial firms, samples from the
financial and insurance sectors are excluded; samples classified as ST (Special
Treatment) or PT (Provisional Treatment) are excluded; samples with missing variable 
data are excluded; ultimately yielding 16,841 sample observations. All variables were 
sourced from Wind and CSMAR databases. Data processing and empirical testing were 
conducted using STATA 18.0 statistical software. 

4.2 Variable Definitions and Measurement 

4.2.1 Corporate Greenwashing Behavior. 
Following the approach of Hu et al., this paper uses the product of two varia-

bles—Oral andActual —to reflect corporate greenwashing behavior.Oral indicates 
whether the number of keywords exceeds the industry median; if higher, it takes a value 
of 1, otherwise 0.Actual indicates whether environmental penalties were incurred that 
year; if penalties were imposed, it takes a value of 1, otherwise 0. Multiplying these 
yields a result: a value of 1 indicates greenwashing occurred that year, while 0 indicates 
no greenwashing. [13]. 

4.2.2 Supply Chain Digitalization Level. 
Following the methodology of Jia Junwei et al., this study employs a lexical ap-

proach to analyze the text of the Management Discussion and Analysis (MD&A)
section in listed companies' annual reports. It counts the frequency of keywords from 
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the supply chain digitalization lexicon appearing within the MD&A section. To ac-
count for variations in text length across different annual reports' MD&A sections, this 
study measures a company's supply chain digitalization level by dividing the total word 
frequency of supply chain digitalization-related terms by the length of the MD&A 
section. For ease of expression, this measurement result is multiplied by 100. A higher 
measurement value (Digital_score ) indicates a higher level of supply chain digitali-
zation [14]. 

4.2.3 Mediating Variables. 
This paper posits that supply chain digitalization can curb greenwashing by en-

hancing supply chain resilience, analyst attention, and corporate green innovation
levels. Regarding supply chain resilience, following Yao Zhenghai's methodology, we 
construct an evaluation index system for manufacturing enterprises' supply chain
resilience across five dimensions: predictive capability, resistance capability, recovery 
capability, human capital, and government influence. The entropy-weighted TOPSIS 
model is employed to calculate the weight of each dimension for the sample and assess 
the supply chain resilience of listed companies [15]For analyst attention, this study
measures the number of securities analysts covering the listed company during the year. 
Regarding corporate green innovation levels, following the approach of Xu Yue and Lu 
Rui et al., the number of green patent applications—a more timely and stable met-
ric—serves as the core indicator. Specifically, the total green patent volume is calcu-
lated by summing green invention patent applications and green utility model patent 
applications [16]. 

4.2.4 Control Variables. 
Drawing from existing literature on corporate greenwashing, the model incorporates 

the following control variables: Firm Size (Size), defined as the natural logarithm of 
total assets; Debt-to-Asset Ratio (Lev), calculated as total liabilities divided by total 
assets; Return on Assets (ROA), computed as net profit divided by total assets;
Shareholding Concentration (Top1), equal to the proportion of shares held by the
largest shareholder relative to total equity; Board size (Board), the natural logarithm of 
the number of board members for listed companies. Management shareholding
(Mshare), equal to the proportion of shares held by management relative to total equity; 

4.3 Model 

To examine the impact of supply chain digitalization on corporate greenwashing be-
havior, this study constructs the following model (1): 

𝐺𝐺𝐺𝐺_𝑑𝑑𝑑𝑑𝑑𝑑𝑖𝑖𝑖𝑖 = 𝛽𝛽0+𝛽𝛽1𝐷𝐷𝑖𝑖𝑖𝑖𝑖𝑖𝑖𝑖𝑖𝑖𝑖𝑖_𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑖𝑖𝑖𝑖+∑𝛽𝛽𝑘𝑘𝐶𝐶𝑠𝑠𝐶𝐶𝑖𝑖𝑠𝑠𝑠𝑠𝑖𝑖𝑠𝑠𝑖𝑖𝑖𝑖+𝜇𝜇𝑖𝑖 + 𝜀𝜀𝑖𝑖𝑖𝑖 (1) 

Where i represents individual firms, t denotes the year, and the dependent varia-
bleGW_dum measures greenwashing behavior using the product ofOral andActual . 
The independent variableDigital_score measures supply chain digitalization.Control 
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are relevant control variables, ε is the random error term, and μt represents the time 
fixed effect. 

5 Empirical Results Analysis 

5.1 Descriptive Statistics Analysis 

Descriptive statistics for variables are presented in Table 1. The mean for whether firms 
engaged in greenwashing is 0.218, indicating that 21.8% of sample companies exhib-
ited greenwashing behavior. The mean supply chain digitalization level is 0.065 with a 
standard deviation of 0.125, indicating that supply chain digitalization has not yet been 
widely adopted among enterprises. Regarding financial variables, the standard devia-
tions for enterprise size, debt-to-asset ratio, and return on assets are 1.322, 0.197, and 
0.059 respectively, suggesting significant differences among sample enterprises in
terms of scale, financial leverage, profitability, and particularly enterprise size. Re-
garding corporate governance characteristics, the mean equity concentration was
33.7% with a standard deviation of 0.149, indicating that the largest shareholders in the 
sample companies held relatively large stakes with little variation. The standard devi-
ations for board size and independent director proportion were 0.198 and 5.609, re-
spectively, suggesting significant differences in board independence while board size 
showed limited variation. 

Table 1. Descriptive Statistics 

Variable Obs Mean Std. Dev. Min Max 
GW_dum 16841 0.218 0.413 0.000 1.000 
Digital-score 16841 0.065 0.125 0.000 2.040 
Size 16841 22.682 1.322 19.563 26.452 
Lev 16841 0.436 0.197 0.046 0.927 
ROA 16841 0.038 0.059 -0.375 0.255 
Top1 16841 0.337 0.149 0.075 0.757 
Board 16841 2.135 0.198 0.000 2.708 

5.2 Baseline Estimate 

The benchmark regression results are shown in Table 2: Column (1) employs OLS 
regression, while columns (2), (3), and (4) utilize Probit regression. Column (1) in-
cludes no control variables. Column (2) adds a year fixed effect to Column (1). Column 
(3) incorporates control variables on top of Column (1). Column (4) adds a year fixed 
effect to Column (3). As shown in Column (4), the coefficient for supply chain digi-
talization is -0.522 and is statistically significant at the 1% level. This indicates that 
supply chain digitalization exerts a significant inhibitory effect on corporate green-
washing behavior. Given that this model employs Probit estimation, we further calcu-
lated the average marginal effects of key explanatory variables to accurately assess 
their economic significance. Estimation results reveal that at the 1% significance level, 



 GW_dum GW_dum GW_dum GW_dum 
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a one-unit increase in supply chain digitalization reduces the average probability of 
greenwashing by 12.7 percentage points (AME = -0.127, 95% CI [-0.177, -0.077]). 
This negative effect, which is highly statistically and economically significant, pro-
vides strong empirical evidence supporting H1. According to H1, supply chain digi-
talization curbs greenwashing by reshaping the firm's information environment and 
governance structure. Therefore, firms with higher supply chain digitalization exhibit 
less greenwashing, validating H1. 

Table 2. Baseline Estimate 

 (1) (2) (3) (4) 

Digital-score 
 

-0.063** 
(0.025) 

-0.662*** 
(0.100) 

-0.174* 
(0.097) 

-0.522*** 
(0.105) 

Size 
 

 
 

 
 

0.396*** 
(0.011) 

0.3 16*** 
(0.012) 

Lev 
 

 
 

 
 

0.099 
(0.077) 

0.470*** 
(0.081) 

ROA 
 

 
 

 
 

-0.003 
(0.221) 

0.832*** 
(0.228) 

Top1 
 

 
 

 
 

-0.9 12*** 
(0.81) 

-0.499*** 
(0.085) 

Board 
 

 
 

 
 

-0.237*** 
(0.060) 

-0.019 
(0.062) 

Mshare 
 

 
 

 
 

-0.000 
(0.001) 

0.002*** 
(0.001) 

cons 
 

0.222*** 
(0.004) 

-1.874*** 
(0.065) 

-9.076*** 
(0.252) 

-9.076*** 
(0.269) 

Year No Yes No Yes 
N 16841 16841 16841 16841 

Note: ***, **, and * denote significance at the 1%, 5%, and 10% levels, respectively. 
Standard errors are shown in parentheses. The same applies below. 

5.3 Robustness Tests 

To ensure the robustness of the estimation results, re-estimations were conducted using 
methods such as replacing the core explanatory variable, performing subsample re-
gressions, and adding control variables. Tables 3(1)–(5) employ Probit regression, with 
details presented in Table 4. 

5.3.1 Replacing Core Explanatory Variables. 
Beyond text analysis, following the approach of Liu Haijian, Hu Huagang et al. [1], 

we used the dummy variabletreat  ×time  to represent supply chain digitalization
levels. Specifically, the pilot enterprise dummy variable (treat ): When an enterprise is 
a pilot enterprise for supply chain innovation and application, it is assigned to the
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treatment group, withtreat set to 1; otherwise, it is considered a control group sample, 
withtreat set to 0. The pre- and post-pilot dummy variable (time ): Based on the 
implementation timeline of the Supply Chain Innovation and Application Pilot Pro-
gram, if a sample's observation period falls in 2018 or later,time is set to 1; otherwise, 
it is 0. This study uses Digital-score to denotetreat ×time . A value of 1 for Digi-
tal-score indicates a high level of supply chain digitalization, while a value of 0 indi-
cates a low level. The results of replacing the core explanatory variable are shown in 
column (1) of Table 3. The coefficient of Digital-score remains significantly negative. 

5.3.2 Subsample Regression. 
The implementation of the Environmental Protection Tax Law signifies a shift in 

environmental governance from traditional administrative commands toward more
market-oriented and rule-of-law-based economic measures. By applying the principle 
of "more emissions, more taxes; fewer emissions, less taxes," it directly alters firms' 
cost-benefit functions. Considering the impact of environmental law on firms' green-
washing behavior, January 1, 2018—the effective date of the Environmental Protection 
Tax Law of the People's Republic of China—serves as the cutoff point. Results are 
presented in columns (2) and (3) of Table 3, where column (2) shows regression results 
including 2018 and prior years, and column (3) shows results after 2018. It can be 
observed that the benchmark regression results remain robust both before and after the 
environmental law's implementation. 

5.3.3 Adding Control Variables. 
Considering that the growth rate of corporate operating revenue (growth ) and the 

proportion of independent directors (Idp ) may also influence corporate greenwashing 
behavior, Column (4) of Table 3 incorporates the control variablegrowth , while
Column (5) simultaneously adds bothgrowth andIdp . It can be observed that after 
adding these control variables, the coefficient of Digital-score remains significantly 
negative. 

Table 3. Robustness Test 

 (1) (2) (3) (4) (5) 

Digital-score 
-0.142*** 

(0.029) 
-0.864***

(0.197) 
-0.372***

(0.118) 
 -0.524***

(0.105) 
 -0.522***

(0.105) 
 

Control Yes Yes Yes Yes Yes 
Year Yes Yes Yes Yes Yes 

 (1) (2) (3) (4) (5) 
-9.230*** -8.749*** -8.300*** -9.070*** -8.555*** 

(0.270) (0.409) (0.320) (0.269) (0.297) 
N 16,841 9186 7655 16,841 16,841 
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5.4 Mediation Analysis 

This section follows Jiang Ting's methodology for testing mediation mechanisms: first, 
theoretically identifying mechanism variables that reflect the causal pathways between 
the core explanatory variable and the dependent variable; then, testing the causal rela-
tionship between the mechanism variable and the core explanatory variable. The effect 
of the mechanism variable on the dependent variable should be eviden[17]. Tables 
4(1)-(3) employ OLS regression. The regression equations used for the mechanism 
analysis in this paper are as follows: 

𝑑𝑑𝑠𝑠𝑑𝑑𝑖𝑖𝑖𝑖=𝛽𝛽0+𝛽𝛽1𝐷𝐷𝑖𝑖𝑖𝑖𝑖𝑖𝑖𝑖𝑖𝑖𝑖𝑖_𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑖𝑖𝑖𝑖+∑𝛽𝛽𝑘𝑘𝐶𝐶𝑠𝑠𝐶𝐶𝑖𝑖𝑠𝑠𝑠𝑠𝑖𝑖𝑠𝑠𝑖𝑖𝑖𝑖 +𝜀𝜀𝑖𝑖𝑖𝑖 +𝜇𝜇𝑖𝑖 (2) 

Where medit is the mediating variable. This study identifies three mediating vari-
ables: supply chain resilience, analyst attention, and corporate green innovation level. It 
posits that supply chain digitalization enhances supply chain resilience, analyst atten-
tion, and green innovation level to curb greenwashing behavior. If H2, 3, and 4 hold, 
these mediating effects should be significantly positive. The results of the mechanism 
test are presented in columns (1) to (3) of Table 4. 

Column (1) of Table 4 indicates that the coefficient for supply chain resilience is 
significantly positive, confirming that supply chain digitalization substantially en-
hances corporate supply chain resilience. When firms possess sufficient resilience to 
withstand fluctuations in environmental compliance costs, they are more inclined
toward genuine long-term environmental investments rather than short-term green-
washing. Consequently, corporate greenwashing behavior decreases, validating H1. 
Column (2) of Table 4 shows that the coefficient for the number of analysts (teams) 
tracking the firm in the current year is significantly positive. This indicates that supply 
chain digitalization significantly increases the firm's analyst attention. When a firm's 
analyst attention increases, the supervisory pressure on the firm rises, meaning the risk 
of greenwashing exposure increases, and the cost of greenwashing also rises. There-
fore, the firm's greenwashing behavior decreases, validating H3. As shown in Table 
4(3), the coefficient for a company's green innovation level is significantly positive, 
indicating that supply chain digitalization significantly enhances a company's green 
innovation level. When a company's green innovation level increases, it gains tangible 
green benefits, thereby reducing the appeal of greenwashing and decreasing green-
washing behavior, thus validating H4. 

Table 4. Mediation analysis 

 (1) (2) (3) 
Supply Chain Resilience Analyst Attention  Green Innovation Level 

Digital Score 1.178*** 
(0.054) 

4.765*** 
(0.529) 

2.380*** 
(0.765) 

Control Yes Yes Yes 
Year Yes Yes Yes 
_cons -6.728*** -73.349*** -43.141*** 

(0.147) (1.436) (2.078) 
N 16,835 16,841 16,841 
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5.5 Heterogeneity Analysis 

5.5.1 Industry Differences in the Impact of Supply Chain Digitalization on Cor-
porate Greenwashing.  

Tables 5(1) and 5(2) illustrate the varying effects of supply chain digitalization on 
greenwashing across industries. Compared to non-polluting sectors, supply chain
digitalization exerts a stronger deterrent effect on greenwashing in heavily polluting 
industries. This stems from the dual pressures these enterprises face: survival and
transformation, driven by the Party and government's heightened emphasis on green 
development in recent years. However, corporate transformation is not achieved
overnight, particularly in heavily polluting industries where substantial capital and
equipment investments are required in the early stages of production. For these enter-
prises, greenwashing serves a dual purpose: to align with societal concerns about
environmental issues while simultaneously buying time and resources to facilitate their 
own green transition. Consequently, compared to non-polluting industries, heavily
polluting industries exhibit stronger motivations for greenwashing, making the digi-
talization of supply chains a more potent deterrent against such practices.   

5.5.2 Impact of Supply Chain Digitalization on Ownership Structure Differences 
in Greenwashing.  

Tables 5(3) and 5(4) report the differences in the impact of supply chain digitaliza-
tion on greenwashing between state-owned and non-state-owned enterprises. It is
evident that the inhibitory effect of supply chain digitalization on greenwashing is more 
pronounced among non-state-owned enterprises. This stems from private enterprises' 
greater desire to leverage greenwashing to gain public trust and secure higher economic 
benefits. Consequently, non-state-owned enterprises exhibit stronger greenwashing
tendencies, making the inhibitory effect of supply chain digitalization more significant. 

Table 5. Heterogeneity Analysis 

 
(1) 
GW_dum 

(2) 
GW_dum 

(3) 
GW_dum 

(4) 
GW_dum 

Non-Heavy Pollution Heavy pollution Non-state-owned State-owned 

Digital score 
 -0.238** 
 (0.108) 

 -0.378 
 (0.369) 

 -0.576 *** 
 (0.129) 

 -0.505*** 
 (0.188) 

Control  Yes  Yes  Yes Yes 

Year  Yes  Yes  Yes  Yes 

-cons 
 -8.895 *** 
 (0.328) 

 -8.889*** 
 (0.501) 

 -9.732*** 
 (0.421) 

 -8.753*** 
 (0.364) 

N  12,896  3,945  9,108  7,733 
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6 Conclusion 

Based on data from Chinese A-share listed companies from 2013 to 2023, this study 
employs a Probit model and multiple robustness tests to systematically analyze the 
impact of supply chain digitalization on corporate greenwashing behavior and its
underlying mechanisms. Empirical results indicate that supply chain digitalization
significantly suppresses greenwashing behavior. Each unit increase in digitalization 
reduces the average probability of greenwashing by 12.7 percentage points. This con-
clusion remains robust after testing for variable substitution and grouping regression. 
Mechanism analysis reveals that supply chain digitalization primarily exerts its effects 
through three pathways: enhancing supply chain resilience, increasing analyst atten-
tion, and promoting corporate green innovation. Heterogeneity analysis further indi-
cates that this inhibitory effect is more pronounced in heavily polluting industries and 
non-state-owned enterprises, reflecting the differentiated impact of digital governance 
across different contexts. 
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