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Abstract 

China's economic growth is increasingly driven by the digital economy, requiring enterprises to enhance their 

competitiveness through digitalization. This shift is not only a trend but also a critical component of national 

innovation strategies. However, many businesses face challenges in digital operations due to a lack of 

understanding of the processes and benefits of digitalization. This study aims to address these challenges by 

exploring how different digitalization levels affect firms’ financial performance, with a particular focus on cost 

reduction, efficiency improvements, and innovation capabilities. Data from 276 listed companies in China’s A-

share market from 2018 to 2022 were analyzed using a fixed effects model. By incorporating time lags into the 

analysis, the temporal stability of these relationships was assessed. The research findings indicate that 

digitalization positively impacts firm performance both in the short term and over slightly longer periods, but this 

effect diminishes over time, highlighting the need for continuous investment and strategic adaptation to sustain 

these benefits. The findings further show that cost reduction and efficiency improvement capabilities mediate the 

relationship between digitalization and firm performance, suggesting that operational efficiencies are the primary 

drivers of performance gains from digital initiatives. However, innovation capability does not significantly 

moderate this relationship, implying that while digitalization enhances performance through improved operations, 

innovation does not substantially alter this effect. Therefore, companies should prioritize leveraging digitalization 

to optimize operations and continuously adapt their digital strategies to maintain performance benefits over time. 

Keywords: Cost Reduction, Digitalization, Efficiency Improvements, Fixed Effects, Innovation, Time Lag. 

 

INTRODUCTION 

The rise of the global digital economy, characterized by big data, cloud computing, and 

artificial intelligence, has deeply influenced social development and business operations, 

making information a key asset for competitive advantage (Wu et al., 2023; Zhu et al., 2024). 

As China, now the world's second-largest economy, enters a new phase, its digital economy, 

accounting for over 30% of GDP, plays a crucial role in addressing modern challenges and 

fostering growth (Zhu et al. 2024).  

Since 2016, industrial policies have catalyzed the adoption of digital technology and intelligent 

manufacturing across firms, highlighting digitalization's critical role in boosting the national 

economy's growth and advancing enterprise-level management and operations (Wang et al., 

2023; Yang & Han, 2023; Li et al., 2023). Consequently, industries across the board are actively 

pursuing digital transformation and integrating advanced digital technologies, aiming for 

successful changes and increased enterprise value. This digital overhaul has profoundly 

reshaped the development and production models of traditional manufacturing in China (Ren 

et al. 2023). 
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However, despite these efforts, only 7% of Chinese enterprises have realized the economic 

benefits of digitalization. Many still grapple with challenges such as awareness, conditions, 

capabilities, and methodologies, which not only hinder effective digital operations but can also 

escalate operational costs (Yu et al., 2021). This trend aligns with China's national innovation 

strategy and mirrors global trends in information technology (Zhu et al., 2024). Moreover, 

while numerous studies highlight the significant opportunities digitalization offers for 

enhancing firm performance, its impact varies significantly depending on the sector, 

geographic region, and specific digital capabilities employed. The inconsistent findings across 

studies underscore the need for further research to uncover the conditions under which 

digitalization most effectively enhances performance. 

This study comprehensively analyzes the direct impact of digitalization on performance among 

276 listed companies in China's A-share market from 2018 to 2022. It explores the mediating 

effects of cost reduction and efficiency improvement capabilities and examines how innovation 

capability moderates this relationship. Incorporating time-lag analysis, the study investigates 

the delayed effects of digital transformation investments on firm outcomes, offering a 

longitudinal perspective often overlooked. Using a fixed effects model on panel data ensures 

robustness, accounting for unobserved firm heterogeneity. This nuanced approach provides 

practical insights for Chinese enterprises navigating the dynamic digital economy, highlighting 

the temporal stability of digitalization's impacts. 

 

LITERATURE REVIEW 

Relationship between Digitalization and Firm Performance 

Digitalization profoundly affects the strategic context, structure of competition, business 

conduct, and ultimately, performance across industries (Wang et al., 2023; Zheng et al. 2022; 

Matoušková, 2022; Liu et al., 2020). A plethora of existing research has explored the impact of 

digitalization on firm performance and the inconsistent conclusions depicts a notable gap in 

understanding the relationship between digitalization and firm performance. 

Wang et al. (2023) conducted a study on digitalization's impact in the Shanghai and Shenzhen 

software and information technology service sectors; analyzing 1,663 A-share listed 

companies. Their research, using ordinary least squares (OLS) regression, demonstrated that 

escalating levels of digital capabilities—from basic integration to advanced business model 

integration—positively affect enterprise performance. This highlights digital technologies' 

transformative potential in enhancing operational efficiency and competitive advantage. 

Meanwhile, Zhu et al. (2024) and Ren et al. (2023) focused on digitalization's effects on 

management performance in Chinese-listed firms. Zhu et al. (2024) utilized an imbalanced 

panel dataset covering 865 instances from 132 Chinese automobile manufacturing firms, 

employing a two-way fixed-effects model. They found that higher degrees of digitalization 

significantly correlated with improved financial performance, emphasizing digital strategies' 

role in boosting productivity and operational efficiency. Ren et al. (2023), using OLS regression 

on annual report data from 2009 to 2020, explored factors like company age and board 
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knowledge level related to digitalization's impact, highlighting its broad influence on 

organizational performance. Contrasting findings from studies like Zheng et al. (2022) and 

Cheng et al. (2022) suggest complexities in digital adoption. Zheng et al. (2022) observed a 

negative relationship between digitalization and performance in Chinese banks, while Cheng 

et al. (2022) found no significant profit impact in service industries despite enhanced asset 

utilization. These studies collectively underscore the sector-specific challenges and varied 

impacts of digitalization on firm performance, advocating for tailored strategies to maximize 

its benefits across industries. 

Exploration of digitalization’s impact on firm performance is also evident not only in China 

but also in other countries. Kádárová et al. (2023) investigated the link between digitalization 

and business performance in European SMEs during the COVID-19 pandemic, using a dataset 

of 135 observations spanning five years from 27 European countries. Their findings highlighted 

that higher digital intensity significantly improves business performance. Akhmadalieva and 

Akhmadalieva (2022) explored the impact of digitalization on firms' productivity in Central 

Asian countries, showing a substantial productivity increase due to digitalization. The authors 

recommend further exploration of digitalization's impacts across various industries and 

advocate for employing advanced analytical methods, such as fixed-random effects models, to 

gain deeper insights. In Indonesia, Wujarso (2023) found that digitalization enhances 

operational efficiency in the manufacturing sector. However, contrasting findings by Coryanata 

et al. (2023) revealed the negative impacts of bank digitization on financial performance in 

Indonesian banks, indicating varied effects of digitalization across sectors and regions. These 

studies underscore the global relevance of digitalization's impact on firm performance, 

emphasizing the need for context-specific strategies and further research to fully understand its 

implications. Given the varied findings across studies regarding the relationship between 

digitalization and performance, alongside the inherent context-dependence of digitalization, 

this study posits that the extent of digitization in enterprises significantly influences their 

performance. Building on this premise, the study hypothesized that: 

H1: Digitalization affects firm performance. 

Influencing Effects of Cost Reduction, Efficiency Improvement, and Innovation 

Capabilities 

Cost reduction, efficiency improvement, and innovation capabilities play crucial roles in the 

digitalization process and subsequent firm performance. Research indicates that digitalization 

significantly enhances firm performance by reducing external management costs and 

strengthening internal controls, ultimately leading to improved performance (Gao et al., 2023; 

Alaskar, 2023; Shah et al. 2024). In the digital economy, corporate operations benefit from 

reduced coordination costs, enhanced information sharing, and streamlined communication (Qi 

& Cai, 2019; Zhao et al., 2024; Xie, 2024; Jain & Sahu, 2023; Sun & Wang, 2023). Gao et al. 

(2023) demonstrated that digitalization enhances firm performance by reducing external 

management costs and strengthening internal controls, particularly benefiting state-owned 

enterprises more than non-state-owned ones. This aligns with studies showing that digital 

technologies optimize economic costs such as search, replication, and tracking, enhancing 
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enterprise value through efficient labor utilization (Ma et al., 2024; Solona et al., 2023; 

Thrasson et al., 2020; Acemoglu & Restrepo, 2019; Goldfarb & Tucker, 2019). However, the 

impact of digitalization varies by context. Scafarto et al. (2023) explored the mediating role of 

smart capital efficiency in the effect of digitalization on EU healthcare firms' financial 

performance, finding a partial mediation effect of intellectual capital efficiency. 

Digital technology revolutionizes organizational efficiency through automation, intelligence, 

and process enhancements (He & Qin, 2019; Andriole, 2019). It enables agile deployment of 

on-demand resources (Kane et al., 2015; Oktavian & Hasanah, 2023) and harnesses AI and big 

data to tailor products and services to customer needs (Loebbecke & Picot, 2015; Kuhl et al., 

2020; Shanthana et al., 2023). Big data analytics accelerates decision-making (Cerbulescu et 

al., 2021; Sharma et al., 2023), empowering firms to optimize operations and gain competitive 

advantages (Qi & Cai, 2019). However, the impact of digitalization influenced by the cost 

reduction capability of the firm is not straightforward. Digital transformation refines business 

operations and decision systems, significantly enhancing operational efficiency and 

performance across sectors (Golzer & Fritzsche, 2017; Barabas et al., 2023; Nur & Komarudin, 

2023). It allows companies to leverage user and production data for informed decision-making 

and cost management, thereby strengthening their ability to capture profits and maintain 

competitiveness in dynamic markets. It varies by enterprise type and sector, emphasizing the 

need for further analysis, thus this study hypothesized: 

H2: Cost reduction capability mediates the relationship between the firm’s digitalization level 

and performance. 

In the digital economy, companies harness digital technologies for decision analysis and 

precision marketing, enhancing resource visibility and operational efficiency (An, 2021). These 

technologies also streamline supply chain connectivity, reduce information costs, and optimize 

resource allocation, thereby maximizing enterprise value (Wang, 2020; Chen, 2019). Scafarto 

et al. (2023) found that capital-employed efficiency acts as a mediator in the relationship 

between digitalization and firm performance within the EU healthcare sector. Park et al. (2021) 

highlighted how technological efficiency affects financial performance differently across high-

tech and semiconductor firms. Hui et al. (2022) provided insights into regional and sectoral 

variations in digital efficiency among Chinese listed companies from 2018 to 2021. Their study 

revealed that while manufacturing sectors struggled with scaling digital inputs, non-

manufacturing sectors, and non-state-owned enterprises optimized digital technologies more 

effectively. They emphasized the importance of tailored digital strategies based on regional, 

sectoral, and ownership contexts to maximize digitalization's benefits in different settings. 

Therefore, this study proposes the following hypothesis: 

H3: Efficiency improvement capability mediates the relationship between digitalization level 

and firm performance 

Digitalization enables firms to innovate and create value through advanced technologies, 

transforming business processes and accelerating product development (Kuester et al., 2018; 

Rachinger et al., 2019; Autio et al., 2021). This transformation enhances R&D capabilities, 
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identifies market opportunities, and supports agile responses to environmental changes, thereby 

boosting market share and revenue (Bresciani et al., 2021; Verhoef et al., 2021; Feng, 2022; 

Xun et al., 2022). Resource-based theory suggests digitalization provides firms with unique, 

difficult-to-replicate resources and capabilities, enhancing their competitive advantage (Huang 

et al., 2021; Li et al., 2021). Digital technologies also enhance data analysis and information 

processing, enabling timely product and service upgrades, continuous innovation, and long-

term business performance and value maximization (Teece, 2018; Martínez-Caro et al., 2020; 

Li, 2021; Wang et al., 2023). Recent studies underscore innovation capability as a critical 

mediator in the digitalization-firm performance relationship. Alaskar (2023) showed how 

innovation capabilities mediate the impact of digitalization on Saudi Arabian firms' 

performance using PLS-SEM on 386 business analytics expert surveys. Similarly, Al-Sharif et 

al. (2023) found in a study of 313 service SME managers in the Klang Valley, Malaysia, that 

innovation capability, especially in client relations, marketing, and technology, mediates the 

link between entrepreneurial leadership and firm performance. Wang et al. (2023) examined 

1,663 A-share listed companies in Shanghai and Shenzhen, revealing through OLS regression 

that innovation capability, particularly in business model innovation, enhances digital 

capabilities' positive impact on firm performance. These findings highlight innovation 

capability's crucial role in bridging digitalization and achieving competitive advantage and 

operational success. But the story does not end here. While innovation capability helps in 

understanding the pathway from digitalization to performance, it also plays a crucial role in 

determining the conditions under which digitalization is most effective. This study is guided 

by ongoing works that investigated the underlying mechanism and boundary condition of the 

effects of emerging digital technology on firms’ innovation activities. This may help understand 

better, why despite numerous government efforts to promote the digitalization of enterprises 

meager number of Chinese enterprises have realized its economic benefits (Yu et al., 2021; Zhu 

et al. 2024). 

Yang et al. (2023) provided empirical evidence demonstrating how digitalization can enhance 

firms’ financial performance through the implementation of servitization as a mediating 

mechanism. Their study focused on 70 manufacturing companies in central China, revealing 

that the transformation context—specifically, organizational risk-taking tolerance and network 

capabilities—moderates the relationship between digitalization and firm performance. This 

indicates that the financial benefits derived from digitalization are significantly influenced by 

the firm’s capacity to accept risk and its ability to establish and utilize network connections. 

Additionally, Zhou et al. (2023) examined the moderating role of technological capability in 

the relationship between the breadth of a firm’s knowledge base and its innovation 

performance. Their moderated mediation analysis, conducted on data from A-share listed 

companies in the Shanghai and Shenzhen Stock Exchanges from 2011 to 2020, found that 

technological capability enhances the positive effects of a diverse knowledge base on 

innovation outcomes. This suggests that firms adept in adopting and integrating digital 

technologies are better positioned to leverage their knowledge assets for sustainable innovation 

and growth in the digital economy era. Both studies underscore the complex dynamics between 

digitalization, innovation capability, and firm performance. These insights collectively enhance 
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our understanding of how digital transformation and innovation capability interact to influence 

firm success. With this, the present investigation posits the subsequent hypothesis: 

H4: Innovation capability moderate relationship between digitalization level and firm 

performance 

 

METHODOLOGY 

Data Sources 

This study used a total of 276 Chinese listed firms’ data from 2018 to 2022 (with a total of 

1380 data points) to examine the relationship between various data variables and firm 

performance across different periods. The data was gathered from the China Stock Market and 

Accounting Research (CSMAR) Database. It underwent rigorous cleaning and processing to 

ensure quality and relevance. Steps included excluding firms that had not adopted digital 

technologies by 2018, addressing data gaps or anomalies, maintaining a consistent study 

period, excluding financial industry firms, and managing outliers. Also, the Winsorization 

technique was used to handle outliers in a dataset by limiting extreme values to a 1% level. 

This approach aimed to create a reliable dataset for analyzing the relationship between data 

variables and firm performance across different periods. 

Variable Measurements 

This study combines relevant theories and existing literature to define the variables in the 

model, which are defined as shown in Table 1. 

Table 1: Variables Measurement 

Variable Type Variables Variable Description 

Independent 

Variable 

Digitalization Level (DL) The ratio of the annual amount of new digitization-

related hardware and software investment by 

enterprises to business revenue 

Dependent 

Variable 

Financial Performance (Perf) Return on Assets (ROA) 

Return on Equity (ROE) 

Mediating 

Variables 

Cost Reduction Capability (CRC) Cost ratio 

Efficiency Improvement Capability 

(EIC) 

Total asset turnover ratio 

Moderating 

Variable 

Innovation Capability (INC) Number of patent applications 

Control 

Variables 

Firm size (Size) Natural logarithm of year-end total assets 

 Firm Age (Age)  Years of operation 

 Debt-to-Asset Ratio (Lev) Total liabilities at year-end/total assets at year-end 

 Firm Growth (Growth) Amount of operating income at the end of the year 

- amount of operating income at the beginning of 

the year)/amount of operating income at the 

beginning of the year 

 Firm ownership attributes (OWN) State-owned enterprises = 1; non-state-owned 

enterprises = 0 

 Year Dummy variable 
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Model Estimation 

Following Scfarto et al. (2023), Coryanata et al. (2022), and Zhu et al. (2024), fixed-effects 

(FE) models analyze digitalization's impact on firms' financial performance, mediated by cost 

reduction and efficiency improvement capabilities, moderated by innovation capability, and 

investigated with time lag effects. In the dynamic Chinese market, where economic cycles and 

regulatory changes can influence outcomes, the FE model offers a robust framework. It controls 

for stable firm-specific traits like management style and company culture, focusing squarely 

on digitalization's long-term impact on financial performance. As such, the following models 

were constructed: 

Model 1 

𝑃𝑒𝑟𝑓𝑖𝑡 =  𝛼1 +  𝛽1𝐷𝐿𝑖𝑡 + ∑ 𝛾1𝑘

𝐾

𝑘=1
𝐶𝑉𝑘𝑖𝑡 + 𝛿𝑖 +  𝜆𝑡 + 휀𝑖𝑡 

The model depicts the direct effect of digitalization on the financial performance of the firm, 

where, 𝑃𝑒𝑟𝑓𝑖𝑡 represents the financial performance, either ROA or ROE of the firm i at time t ; 

𝐷𝐿𝑖𝑡 represents the digital level of the firm i at time t ; 𝐶𝑉𝑘𝑖𝑡 represents the control variables 

for firm i at time t, indexed by k from 1 to K; 𝛼𝑖 stands for the overall intercept; 𝛽1 and 𝛾1𝑘 are 

coefficients for DL on Perf and CV on Perf, respectively; 𝛿𝑖 is the unobserved firm-specific 

effect (fixed effect) that captures all time-invariant factors affecting financial performance, 𝜆𝑡 

represents the time-fixed effects capturing any time-specific effects common across firms; and 

휀𝑖,𝑡 denotes the residual term. 

Model 2 

𝑀𝑒𝑑𝑖𝑎𝑡𝑜𝑟𝑖𝑡 =  𝛼2 +  𝛽2𝐷𝐿𝑖𝑡 + ∑ 𝛾2𝑘

𝐾

𝑘=1
𝐶𝑉𝑘𝑖𝑡 +  𝛿𝑖 +  휀𝑖𝑡 

The model above depicts the effect of digitalization level on 𝑀𝑒𝑑𝑖𝑎𝑡𝑜𝑟𝑖𝑡 which represents 

either the cost reduction capability (CRC) or efficient improvement capability (EIC) of the firm 

i at time t.  𝛽2 is a coefficient for DL on the Mediator, 𝛾2𝑘 represents the coefficient CV on the 

Mediator while the other terms are defined previously. 

Model 3 

𝑃𝑒𝑟𝑓𝑖𝑡 =  𝛼3 +  𝛽3𝐷𝐿𝑖𝑡 + 𝜙𝑀𝑒𝑑𝑖𝑎𝑡𝑜𝑟𝑖𝑡 + ∑ 𝛾3𝑘

𝐾

𝑘=1
𝐶𝑉𝑘𝑖𝑡 + 𝛿𝑖 +  𝜆𝑡 +  휀𝑖𝑡 

This equation shows the combined effect of digitalization level and mediator (either CRC or 

EIC) on financial performance. The ϕ represents the coefficient Mediator on performance, 

indicating the indirect effect of DL on Perf through the mediators while 𝛽3 is a coefficient for 

the direct effect of DL on Perf (Model 1) after accounting for mediators. 
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Model 4 

𝑃𝑒𝑟𝑓𝑖𝑡 =  𝜗0 +  𝜗1𝐷𝐿𝑖𝑡  +  𝜗2𝐼𝑁𝐶𝑖𝑡 + + 𝜗3(𝐷𝐿𝑖𝑡𝑥𝐼𝑁𝐶𝑖𝑡) + ∑ 𝛾𝑘

𝐾

𝑘=1
𝐶𝑉𝑘𝑖𝑡 + 𝛿𝑖 +  𝜆𝑡 +  휀𝑖𝑡 

To test the moderating effect, the interaction term between DL and Innovation (DL * INC) was 

included as shown in Model 4. 𝜗1 , 𝜗2 and 𝜗3 are coefficients for digitalization, innovation 

capability, and their interaction terms.  

Diagnostic tests such as the Hausman specification test and Variance Inflation Factor (VIF) 

were used to assess whether the unique errors are correlated with the regressors and to detect 

multicollinearity respectively. Furthermore, the study incorporated time lags into the analysis 

as a robustness test to enhance the credibility of the findings by ensuring the temporal stability 

of relationships expecting the possible delayed impacts of digitalization (𝐷𝐿𝑖(𝑡−𝑛)) on firm 

performance and providing deeper insights into the dynamic effects of the independent 

variables. All the models and tests were done using Stata 17.0 software.  

 

RESULTS AND DISCUSSIONS 

This study investigates how digitalization impacts the performance of 276 listed companies in 

China's A-share market. It examines the mediating effects of cost reduction and efficiency 

improvement capabilities, along with the moderating influence of innovation capability on this 

relationship. Before testing these hypotheses, VIF scores confirmed no multicollinearity issues, 

with all variables below a VIF score of 2 (see Table 2). 

Table 2: Multicollinearity Test 

Variables Mean SD VIF Tolerance 

Financial Performance     

ROA 0.042 0.068 1.60 0.625 

ROE 0.703 0.109 1.78 0.721 

Digitalization Level (DL) 0.072 0.059 1.39 0.718 

Cost Reduction Capability (CRC) 0.118 0.224 1.44 0.692 

Efficiency Improvement Capability (EIC) 0.575 0.328 1.34 0.745 

Innovation Capacity (IC) 4.848 16.582 1.01 0.992 

Firm Size (Size) 22.380 1.441 1.81 0.553 

Firm Age (Age) 8.719 7.123 1.34 0.746 

Debt-to-Asset Ratio (Lev) 0.404 0.216 1.85 0.541 

Firm Growth (Growth) 0.142 0.282 1.27 0.788 

Firm ownership attributes (OWN) 1.697 0.460 1.72 0.889 

Impact of Digitization Level on Financial Performance 

Given the varied findings across studies regarding the relationship between digitalization and 

performance, and acknowledging the context-dependent nature of digitalization, this study 

primarily aimed to identify how the extent of digitalization in firms affects their performance. 

Table 3 shows FE regression results from Model 1a (DL – ROA) and Model 1b (DL – ROE). 
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Table 3: Fixed Effects Regression Results on the Impact of Digitalization Level on Firm 

Performance 

Variables 
Model 1a Model 1b 

ROA ROE 

DL 
0.539*** 

(11.60) 

0.834*** 

(11.61) 

Size 
0.018* 

(2.11) 

0.048*** 

(3.50) 

Age 
0.000 

(0.05) 

-0.003 

(-0.33) 

Lev 
-0.222*** 

(-6.39) 

-0.322*** 

(-5.29) 

Growth 
0.039*** 

(5.98) 

0.064*** 

(6.14) 

OWN 
0.012 

(-1.47) 

0.025 

(0.49) 

_cons 
-0.322 

(-1.60) 

-0.946*** 

(-2.91) 

Firm fixed effect Yes Yes 

Year fixed effect Yes Yes 

R2 0.415 0.389 

F 41.055 36.291 

Note: ***, **, and * denote statistical significance at the .01%, 1%, and 5% levels of 

significance, respectively. The t-statistics (in parentheses) are based on standard errors 

adjusted for clustering at the firm level. 

The fixed effects regression in Table 3 shows that digitalization significantly enhances a firm's 

ROA and ROE at the 0.01% level, controlling for Size, Leverage, Growth, Age, and Ownership. 

Firm size positively influences ROA (p < .05) and ROE (p < .000), while leverage negatively 

impacts both (p < .000). Growth significantly enhances ROA and ROE (p < .000). Firm age 

and ownership structure do not significantly affect performance. These results underscore 

digitalization's critical role in firm performance, supporting H1. 

Table 4: Hausman Test Results on the Impact of Digitalization Level on Firm 

Performance 

Variable χ2 df p-value 

ROA 30.28 6 .000 

ROE 50.93 6 .000 

Table 4 confirms the results of Table 3, showing that digitalization significantly ROA and ROE. 

The use of fixed effects models highlights the importance of firm-specific characteristics in 

assessing digital transformation's impact. This validation reinforces the positive relationship 

between digitalization and firm profitability. The findings are incongruent with various studies 

(Zhu et al. 2024; Wang et al., 2023; Kadarova et al., 2023; Wujarso, 2023; Akhmadalieva & 

Akhmadalieva, 2022) and contradict others (Coryanata, 2022; Cheng et al. 2022; Zheng et al. 

2022). It suggests that investments in digital technologies can lead to immediate financial 
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improvements. This is particular for larger and growing firms, while also emphasizing the need 

for effective leverage management to fully realize the benefits of digitalization. 

Mediating Effects of Cost Reduction and Efficiency Improvement Capacities on 

Digitization Level and Financial Performance Relationship 

Building on recent studies, this work explores the role of digitalization in enhancing firm 

performance by reducing external management costs and strengthening internal controls. The 

tables illustrate the mediating effects of cost reduction and efficiency improvement capacities 

in the digitalization-performance relationship. 

Table 5: Mediating Effect of Cost Reduction Capacity on the Digitalization Level and 

Financial Performance Relationship 

Variables 
Model 2a 

CRC 

Model 3a Model 3b 

ROA ROE 

DL 
1.309*** 

(8.19) 

0.241*** 

(7.12) 

0.398*** 

(6.76) 

CRC 
 0.2271*** 

(13.62) 

0.3332*** 

(11.21) 

Size 
0.069* 

(2.35) 

0.002 

(0.51) 

0.025** 

(2.89) 

Age 
0.006 

(0.17) 

-0.001 

(-0.45) 

-0.005 

(-1.47) 

Lev 
-0.496*** 

(-4.70) 

-0.109*** 

(-4.93) 

-0.156*** 

(-3.61) 

Growth 
0.096** 

(3.24) 

0.018*** 

(4.95) 

0.032*** 

(5.01) 

OWN 
0.017 

(0.19) 

0.008 

(0.58) 

0.019 

(0.69) 

_cons 
-1.368 

(-1.89) 

-0.012 

(-0.14) 

-0.491** 

(-2.65) 

Firm fixed effect Yes Yes Yes 

Year fixed effect Yes Yes Yes 

R2 0.250 0.815 0.715 

F 15.549 86.888 50.086 

Note: ***, **, and * denote statistical significance at the .01%, 1%, and 5% levels of 

significance, respectively. The t-statistics (in parentheses) are based on standard errors 

adjusted for clustering at the firm level. 

Table 5 examines the mediating role of CRC in the relationship between DL and firm 

performance. Model 2a shows that DL significantly enhances CRC (p < .000). Models 3a and 

3b indicate that CRC significantly affects both ROA and ROE (p < .000), suggesting firms that 

reduce costs effectively achieve better financial outcomes. Control variables show firm size 

positively influences performance in some models, leverage negatively impacts both ROA and 

ROE, and growth consistently enhances performance. These findings support H2, implying 

that investment in digital technologies to automate and optimize processes leads to improved 

financial performance. The finding confirms the claim of Mo and Yao (2024) that the impact 

of digitization on performance is usually considered to work through multiple pathways, where 

one of which is the CRC. Peng & Sun (2024) and Zhao et al. (2024) argued that heightened 
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digitization typically results in cost reduction. Digital technologies enable firms to automate 

and optimize business processes, thereby lowering expenditures on human resources and time 

(Chen et al., 2020), production costs (Lu et al., 2023), inventory and logistics costs (Tao et al., 

2023), marketing expenses (Kuhl et al., 2020), and others that can eventually lead to improved 

performance and competitive advantage (Ren & Guo, 2021; Xu et al., 2022; Shah et al. 2024). 

It implies the crucial role of CRC as a mechanism through which digitalization impacts firm 

performance positively. The findings along with previous studies underscore the dual benefits 

of digitalization and cost management strategies in enhancing firm performance, providing 

valuable insights for strategic decision-making aimed at improving operational efficiencies and 

financial outcomes. 

Table 6: Mediating Effect of Efficiency Improvement Capacity on the Digitalization 

Level and Firm Performance Relationship 

Variables Model 2b Model 3c Model 3d 

EIC ROA ROE 

DL 
0.520*** 

(5.90) 

0.496*** 

(10.56) 

0.760*** 

(10.52) 

EIC  
0.081*** 

(4.84) 

0.142*** 

(4.44) 

Size 
-0.080*** 

(-4.50) 

0.024** 

(2.98) 

0.059*** 

(4.40) 

Age 
0.035** 

(3.20) 

-0.003 

(-0.37) 

-0.008 

(-0.88) 

Lev 
0.148* 

(2.11) 

-0.234*** 

(-6.60) 

-0.343*** 

(-5.43) 

Growth 
0.192*** 

(10.54) 

0.024*** 

(3.45) 

0.037*** 

(3.35) 

OWN 
-0.095* 

(-2.33) 

0.019 

(0.69) 

0.039 

(0.80) 

_cons 
2.159*** 

(5.36) 

-0.498* 

(-2.58) 

-1.253*** 

(-3.96) 

Firm fixed effect Yes Yes Yes 

Year fixed effect Yes Yes Yes 

R2 0.361 0.433 0.410 

F 19.210 37.791 33.001 

Note: ***, **, and * denote statistical significance at the .01%, 1%, and 5% levels of 

significance, respectively. The t-statistics (in parentheses) are based on standard errors 

adjusted for clustering at the firm level. 

Table 6 examines the mediating effect of EIC on the impact of DL on ROA and ROE. Model 

2b shows that DL significantly enhances EIC (p < .000), which in turn improves both ROA and 

ROE (p < .000). Control variables have varied effects: size negatively impacts ROA but 

positively affects ROE, leverage negatively impacts both, and growth consistently enhances 

performance, while ownership structure shows no significant impact. These results highlight 

the critical role of EIC in boosting firm performance through digitalization, confirming H2. 

This finding confirms studies that argue EIC is pivotal in shaping the relationship between DL 

and performance. Enhanced digitization typically results in the optimization and automation of 

internal business processes, thereby boosting overall operational efficiency (Park et al., 2021; 
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Wang & Zhou, 2022). Digital technologies enable firms to streamline production lines and 

implement digital supply chain management systems for real-time monitoring and cost 

reductions in inventory and logistics (Xue et al., 2022b; Chen, 2023; Xiong et al., 2023). In 

short, this improved efficiency directly contributes to better corporate performance outcomes 

(Peng & Tao, 2022). Overall, both CRC and EIC underscore the multifaceted benefits of 

digitalization for firms. They illustrate that digitalization strategies can enhance firm 

competitiveness and profitability through various operational enhancements. Integrating 

findings from both tables can provide a comprehensive understanding of how firms can 

strategically leverage digital technologies to achieve sustainable growth and performance 

improvements. 

Moderating Effect of Innovation Capacity on Digitization Level and Financial 

Performance Relationship 

This study asserts that innovation capability both explains the pathway from digitalization to 

performance and determines effective digitalization conditions. Table 7 investigates the 

moderating role of innovation capacity on the relationship between DL and firm financial 

performance. 

Table 7: Moderating Effect of Innovation Capacity on the Digitalization Level and Firm 

Performance Relationship 

Variables 
Model 4a Model 4b 

ROA ROE 

DL 
0.235*** 

(2.62) 

0.835*** 

(10.92) 

INC 
0.003 

(1.02) 

-0.000 

(-0.07) 

DL*INC 
0.002 

(0.52) 

0.001 

(0.51) 

Size 
0.012* 

(2.36) 

0.049*** 

(3.58) 

Age 
-0.161** 

(-4.03) 

-0.008** 

(-2.94) 

Lev 
-0.205** 

(-9.24) 

-0.326*** 

(-5.31) 

Growth 
0.057*** 

(4.15) 

0.061*** 

(6.08) 

OWN 
-0.517 

(-1.34) 

0.024 

(0.47) 

_cons 
-0.724*** 

(-8.45) 

-0.934** 

(-2.93) 

Firm fixed effect Yes Yes 

Year fixed effect Yes Yes 

R2 0.411 0.384 

F 67.571 53.012 

Note: ***, **, and * denote statistical significance at the .01%, 1%, and 5% levels of 

significance, respectively. The t-statistics (in parentheses) are based on standard errors 

adjusted for clustering at the firm level. 
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Models 4a and 4b show that the interaction term DL*INC is non-significant for both ROA and 

ROE, indicating that innovation capacity does not significantly moderate the relationship 

between digitalization level and financial performance. Control variables such as firm size and 

growth positively influence ROA and ROE, while age and leverage have negative impacts. 

Ownership structure has minimal effects. These findings highlight the critical role of 

digitalization in enhancing financial performance but suggest that innovation capacity does not 

significantly alter this relationship, leading to the rejection of H4. 

This study challenges the predominant view that innovation capability uniformly shapes how 

firm digitalization impacts performance (Alaskar, 2023; Al-Sharif et al., 2023; Wang et al., 

2023; Yang et al., 2023; Liu & Chen, 2024). The findings indicate that while innovation 

capability can influence the relationship between digitization and corporate performance, its 

moderating effect is not consistently significant. This inconsistency can be attributed to several 

factors. Firstly, innovation capability may not uniformly moderate this relationship across 

different contexts (Mendoza-Silva 2020; Zhao et al. 2024), with some firms experiencing a 

direct impact of digitization on performance rather than a moderated one (Bai et al., 2022; Li 

et al., 2020). Secondly, the multifaceted nature of innovation capability, including 

organizational culture, leadership, and resource allocation, leads to varied effects across firms 

and industries (Le & Lei, 2019; Iranmanesh et al., 2020; Lam et al., 2021; Feng et al., 2022), 

complicating its moderating influence. Thirdly, external factors such as market competition, 

industry size, and regulatory environments also influence this relationship, potentially 

overshadowing the moderating role of innovation capability (Xue et al., 2022; Gu & Zhu, 

2022). 

These findings, alongside other results from this study, suggest a nuanced perspective: while 

digitalization offers immediate benefits through cost savings and efficiency gains, innovation 

capability plays a critical role in sustaining and maximizing these benefits over the long term. 

Firms with strong innovation capabilities are better positioned to innovate continuously, adapt 

to technological advancements, and leverage digital opportunities for competitive advantage in 

the marketplace. 

In conclusion, while innovation capability can influence the link between digitization and 

corporate performance, its moderating effect may not always be straightforward. Future 

research and practical applications should consider these diverse factors to comprehensively 

understand how digital transformation impacts corporate performance. 

Robustness Tests 

To ensure the robustness of the findings and the temporal consistency of relationships among 

variables, this study integrated time lags into the analysis. This approach anticipates the delayed 

impacts of digitalization on firm performance, offering deeper insights into the dynamic effects 

of the independent variables. Table 7 examines the time lag effect of DL on firm performance, 

focusing on ROA and ROE over two periods (t-1 and t-2). 
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Table 7: Time Lag Effect of Digitalization Level on Firm Performance 

 ROA ROE 

Variables t-1 t-2 t-1 t-2 

DL 
0.090 

(1.06) 

-0.207*** 

(-3.47) 

0.146 

(0.99) 

-0.301*** 

(-3.36) 

Size 
0.036* 

(2.25) 

0.070* 

(2.48) 

0.077** 

(2.85) 

0.154** 

(3.05) 

Age 
0.000*** 

(0.01) 

0.000 

(0.01) 

-0.006 

(-0.44) 

-0.007 

(-0.47) 

Lev 
-0.223** 

(-3.84) 

-0.217** 

(-3.27) 

-0.357*** 

(-3.50) 

-0.363** 

(-2.92) 

Growth 
0.071*** 

(5.09) 

0.053*** 

(4.03) 

0.115*** 

(5.39) 

0.094*** 

(4.68) 

OWN 
0.045 

(0.58) 

0.195*** 

(18.51) 

0.059 

(0.47) 

0.281*** 

(12.58) 

_cons 
-0.746* 

(-2.11) 

-1.742*** 

(-2.92) 

-1.580** 

(-2.67) 

-3.614*** 

(-3.43) 

Firm fixed effect Yes Yes Yes Yes 

Year fixed effect Yes Yes Yes Yes 

R2 0.242 0.346 0.241 0.337 

F 12.052 - 10.409 - 

 Note: ***, **, and * denote statistical significance at the .01%, 1%, and 5% levels of 

significance, respectively. The t-statistics (in parentheses) are based on standard errors 

adjusted for clustering at the firm level. 

The time lag analysis reveals that DL has a non-significant impact on ROA and ROE at t-1 but 

a significant negative impact at t-2 for both financial performance metrics (p < .001). This 

contrasts with the findings in Table 3, where DL has a significant positive immediate impact 

on both ROA and ROE. Furthermore, Table 7 highlights that larger firms gain more from 

digitalization, emphasizing the importance of leveraging size (p < .05) and prioritizing growth 

(p < .01) for sustained success. Higher leverage consistently harms financial performance 

across all models and periods (p < .01), underscoring the negative impact of elevated debt 

levels, while the effects of Age and Ownership vary. These findings suggest that while 

digitalization initially boosts performance, its benefits may wane or even reverse over time, 

potentially due to challenges in maintaining digital initiatives or delayed costs associated with 

digital transformation. This highlights opportunities for future studies to explore the long-term 

impacts of digitalization and identify strategies to sustain its benefits over time. 

 

CONCLUSIONS AND RECOMMENDATIONS 

This study analyzed how digitalization influences the financial performance of Chinese-listed 

firms, focusing on cost reduction, efficiency improvement, and innovation capabilities. It 

utilized data from 276 firms over 2018-2022 and developed an empirical framework to fill gaps 

in existing research. Based on the findings, the study revealed significant insights into the 

relationship between digitalization and firm performance. Initially, the findings consistently 

demonstrated digitalization’s positive impact on ROA and ROE, highlighting its immediate 
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benefits in enhancing financial metrics. Moreover, the mediating roles of cost reduction and 

efficiency improvement capacities, showcase how these factors enhance the relationship 

between digitalization and financial performance. This underscores the critical role of 

streamlined processes and operational efficiency in translating digital investments into tangible 

financial gains over time. Furthermore, the study underscores the moderating effect of 

innovation capacity, suggesting that while digitalization fosters innovation opportunities, its 

impact varies across firms with differing innovation capabilities. This variability highlights the 

importance of nurturing robust innovation frameworks to maximize the long-term benefits of 

digital initiatives, as echoed by time lag effects. Here, the study reveals that while digitalization 

initially boosts performance, the sustainability of these gains diminishes over time without 

continuous adaptation and strategic innovation. 

Implications 

The study offers significant practical and theoretical implications. Practically, it highlights the 

importance of strategic digital investments to enhance efficiency and reduce costs. 

Organizations should prioritize technologies that automate processes and optimize operations 

for immediate financial benefits. Fostering a culture of innovation is crucial, supported by the 

moderating effect of innovation capacity, emphasizing continuous investment in R&D. 

Theoretically, the study challenges simplistic views by revealing the nuanced role of innovation 

capability in moderating digitalization's effects. It shows the relationship is multifaceted and 

context-dependent, influenced by organizational dynamics and market conditions. Including 

time lags enriches theoretical frameworks by highlighting the temporal dynamics of digital 

transformation's impact on performance. 

Overall, successful digitalization requires integrating advanced technologies, nurturing 

innovation capabilities, and adapting to changing market demands and technological 

advancements. This dual focus on practical implementation and theoretical refinement 

enhances both managerial decision-making and scholarly understanding in the field of digital 

transformation and firm performance. 

Limitations and Future Research Agenda 

While this study provides valuable insights, it has limitations. It may not cover all relevant 

factors, and variations in sampling, data collection, and analysis techniques could affect 

findings. The focus on Chinese listed companies limits the generalizability due to unique 

market and policy environments. Future research should use broader datasets and comparative 

studies across regions to enhance understanding of digital transformation's impact on corporate 

performance. Additionally, extending lag analysis beyond short-term periods (t-1 and t-2) is 

recommended to capture delayed benefits more comprehensively. Employing dynamic panel 

data models like the Generalized Method of Moments (GMM) could better understand 

temporal dynamics and mitigate potential endogeneity issues. This approach will deepen 

insights into digitalization's long-term effects on performance, offering practical implications 

for firms navigating digital transitions. 
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