J. COMBIN. MATH. COMBIN. COMPUT. 127b (2025) 1781--1800

Journal of Combinatorial Mathematics ‘
and Combinatorial Computing ~ ’

www.combinatorialpress.com/jcmcc

Combinatorial Press

ESG Concept Leading: Exploring How Digital Transformation
Can Help High-tech Enterprises Improve Performance— The
Application of the Mediation Moderation Model

Zishuo Lit.™

1 Department of Economics and Management, Hebei Chemical & Pharmaceutical College, Shijiazhuang, Hebei, 050026, China

ABSTRACT

Amidst the digital economy and ESG policy frameworks, digital transformation emerges as the prime
strategy for high-tech companies to enhance their corporate performance. The research investigates
the impact of high-tech organizations' digital transformation on their performance, utilizing data from
A-share listed tech firms in Shanghai and Shenzhen spanning 2018 to 2022.The research indicates that
digital transformation enhances the performance of high-tech firms in the context of ESG. The
modulating mechanism shows that executive compensation will weaken the impact of digital
transformation on enterprise performance. The intermediary mechanism demonstrates that internal
control and cost effect contribute to the mediating influence on the relationship between enterprise
performance and digital transformation. Each of them has successfully cleared multiple tests for
robustness. At the same time, there is a certain heterogeneity in the influence of high-tech enterprises
on firm performance, and the improvement effect on firm performance is significant in the east and
the growth and maturity period. The research presents new empirical evidence and acts as a
benchmark for understanding how digital transformation affects high-tech companies' performance.

Keywords: Corporate Governance; Business Performance; Digital Transformation; ESG Backdrop;
Intermediate and Modifying model

1. Introduction

ESG (Environmental, Social, Governance) is an investment and business management philosophy that
emphasizes the consideration of environmental, social and governance factors in decision-making and
operations [1]. Environmental factors include impacts on climate change, resource use, energy
efficiency, and emissions management, emphasizing sustainable operations, environmental
friendliness, and respect for ecosystems; social factors include employee rights and interests, labor
relations, community involvement, customer relations, and the social impacts of products and services,
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emphasizing the company's social responsibility, including the promotion of social justice, diversity,
and inclusiveness; and governance factors include the company's internal power structure, board
independence, shareholders' rights, code of ethics, and the company's long-term strategic plan,
emphasizing the corporate governance structure, transparency, and decision-making process [2-
4].The goal of the ESG concept is to improve the overall performance of a company by taking these
factors into account to create a more sustainable and long-term valuable company [5]. This is a
growing concern for investors, and companies with good ESG performance tend to manage risk better,
enhance long-term competitiveness, and attract more investment [6]. Many companies and
investment organizations are adopting ESG criteria to assess and report on corporate ESG
performance, and an increasing number of investors are incorporating ESG factors into their
investment decision-making considerations. This trend reflects a focus on sustainable economic and
social development and an increased awareness of corporate responsibility towards the environment
and society.

Digital transformation is a transformation model for enterprises, organizations, and individuals to
adapt to the development trend of the digital era [7], which can optimize business processes and
services, thereby improving efficiency, shortening production cycles, and improving customer
satisfaction and loyalty. It can create new business models and profit models, open up new markets
and channels, and improve revenue and profitability; It can improve the agility and adaptability of
enterprises, and help enterprises to be invincible in the rapidly changing market competition
environment; It can enhance the brand image of enterprises, increase brand trust and loyalty, and
attract more partners and investors [8-11]. Over the past few years, digital transformation has not only
changed the way companies operate, but also had a profound impact on their ESG performance. From
the perspective of ESG, digital transformation has brought many new opportunities and challenges to
enterprises, and has also had a significant impact on their value creation and sustainable development
[12-13]. Among them, both digital transformation and ESG improve corporate performance, and the
former also has a contributing effect on corporate ESG performance [14-16]. And performance is the
results and performance of an enterprise's operation and management in a certain period of time,
which is an important decision-making indicator of enterprise operation, and promotes enterprise
progress while enhancing the competitiveness of employees.

Digital transformation of firms can innovate business models while boosting firm performance [17],
and overshooting digital transformation can boost firm performance in the first two years [18], while
the literature [19] shows that digital transformation also has a different positive impact on long- and
short-term performance, and this impact can be moderated under moderate cognitive conflict.
Similarly, ESG also contributes to improving long- and short-term firm performance [20]. In addition,
literature [21] shows that ESG positively affects corporate financial performance and promotes that
positivity under digital transformation. Literature [22] digital transformation of firms improves ESG
performance and it is further enhanced under promoting green innovation, but the performance
contribution is reduced when environmental factors are uncertain and the enhancement is more
significant in large firms. In addition, there is a significant spatial spillover effect of digital
transformation to enhance ESG performance, and technological innovation when firms' digital
transformation is transformed into an important channel for ESG performance [23].

2. Proposed are a theoretical foundation and a hypothesis.

The introduction of ESG and related policies has increased the pressure on relevant firms from the
inside as well as the outside. This essay makes the case that businesses should prioritize sustainable
growth, actively fulfill their social and environmental obligations, and take environmental, social, and
economic values into account. Given this, businesses need to reassess their internal strategic direction
and make better use of the technology already in place to advance their developmental capabilities. As
of right now, digital transformation is the best path forward for businesses, and relevant digital
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theories offer valuable insights for strategic business realignment. According to digital theory, there
are a lot less costs involved in data transmission, conversion, transformation, application, simulation,
sharing, and other aspects of post-digital transformation than there are in the actual world.
Additionally, digital transformation makes it easier to optimize and regulate the physical environment
in real time, which reduces labor costs and improves a variety of processes and parameters to reduce
waste, inventories, raw materials, and energy inputs. This study comes to the conclusion that, given
the relatively young stage of development of the majority of high-tech companies, digital
transformation is an essential element that these businesses need to implement in order to satisfy the
demands of revenue enhancement and cost reduction. Data is a universal asset that can greatly reduce
transaction costs when used with transaction cost theory. Data aggregation makes it possible to
optimize the value chain, increase efficiency, make effective use of the workforce, strengthen customer
relationships, and gain a competitive edge. As a result, digital transformation promotes innovation and
growth while significantly lowering expenses. Thus, the following hypothesis is put forth:

Hypothesis 1: In the context of ESG, digital transformation improves high-tech companies'
performance.

One very efficient way to improve an organization's capacity for development is through digital
transformation. Digital transformation should be actively advanced by organizations, and for
successful application of digital technology, top management attention and support are needed. The
main goal of corporate governance, when combined with organizational control theory, is to control
the wise allocation of resources in order to promote innovation. Executives with the authority to
decide on innovation investment methods can deliberately create executive incentive contracts that
will help them manage resources, implement innovation-oriented incentives, and ultimately improve
organizational performance. In addition, as per Maslow's Hierarchy of Needs, monetary rewards
satisfy personal requirements while concurrently boosting executives' sense of responsibility and
drive towards the company, consequently motivating them to execute strategies for decision-making
that can improve overall organizational performance. The "Tournament Theory" proposes that the pay
gap between executives that arises from promotions may stimulate competition among senior
management, leading to a greater emphasis on research and development R&D in order to gain
promotional advantages. This, in turn, would enhance R&D investment and propel the growth of
enterprise performance. Thus, the following hypothesis is put forth:

Hypothesis 2: The impact of digital transformation on high-tech companies' performance will be
amplified by executive compensation.

The implementation and advancement of digital transformation have improved the internal
organizational structure, business model, and production process of businesses; they have also
strengthened internal governance capabilities and improved the ability of businesses to allocate
resources as efficiently as possible. According to the concept of organizational control, the core issue
of corporate governance is the rational allocation of control resources to support innovation. Thus,
through strengthening internal controls, businesses allocate resources as efficiently as possible to
encourage creative investment, which ultimately boosts business success. According to the
information asymmetry theory, a transaction's two parties' differing levels of information will have a
big impact on how the market functions and behaves. Digital transformation increases an
organization's capacity for internal governance, strengthens internal control, increases the
transparency of transaction data quality, lessens information asymmetry between transaction parties,
lowers transaction risks, increases investor confidence, and eventually increases enterprise value.
Thus, the following hypothesis is put forth:

Hypothesis 3.1: Through internal control mechanisms, digital transformation can improve the
performance of high-tech companies.

The expenses associated with data transmission, transformation, application, simulation, and
sharing post-digital transformation are significantly cheaper than those incurred for analogous
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operations in the physical realm, when considered alongside the theory of digitalization.
Simultaneously, digital technology facilitates faster integration of internal and external resources,
increases the agility of enterprise response, strengthens the enterprise's capacity to adapt to its
environment, and can lessen information asymmetry between the two parties to a transaction by
making transaction information more readily available. Secondly, digital transformation enables real-
time control and optimization of the physical environment, diminishes labor expenses, and enhances
various processes and parameters, thereby minimizing waste, lowering inventory, reducing raw
material and energy consumption, and ultimately decreasing operational costs to achieve cost
reduction and efficiency enhancement. Consequently, hypothesis 3.2 is posited:

Hypothesis 3.2: Digital transformation can enhance the performance of high-tech firms by means of
cost reduction effects.

Based on the above hypothesises, this paper constructs the transmission mechanism of digital
transformation to the performance of high-tech enterprises, as shown in Figure 1.
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Fig. 1. The Transmission Mechanism of Digital Transformation to The Performance of High-tech Enterprises
3. Empirical research

3.1. Sources of Data and Selection of Samples

The primary focus of this study is on selecting pertinent data spanning from 2018 to 2022 for
investigation. Given that a majority of advanced technology firms are part of the Growth Enterprise
Market and the Science and Technology Innovation Board, his paper focuses on the above two major
sectors for data collection. The primary data collection method involves:

1) Screening ST and PT companies due to their atypical data, leading to their exclusion; The
exclusion from the financial and insurance sectors is primarily because their financial treatment and
indicators don't align with those of other industries;

2) Simultaneously, to ensure data re prese ntativeness, companies lacking e ssential data are
excluded;

3) 2% Winsorization processing was applied to this data, resulting in a total of 1062 sample
companies in this study, pre dominantly sourced from the CSMAR database, with the data processing
largely relying on EXCEL 2019 and STATA 16.0.
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3.2. Variable Definitions

3.2.1. Enterprise Performance as a Dependent Variable. Both financial and non-financial measures
can be used to evaluate an enterprise's performance. Financial success metrics and market
performance metrics are two different categories of financial measures. While Tobin's Q value is
commonly used to indicate the latter, profit measurements like as return on equity and return on total
assets are largely used to demonstrate the former. A high Tobin Q value indicates investor optimism
and a readiness to invest in the company, offering a quantitative assessment of corporate performance.
This indicator represents the market value to book value ratio.

3.2.2. Digital Transformation as an Independent Variable. This study applies text mining keyword
frequency analysis to estimate the amount of digital transformation in organizations. With the aid of
Python tools, the research finds, matches, and counts keywords in high-tech businesses' annual
reports. It then adds one word to the total word frequency and uses a logarithmic transformation to
determine the level of digital transformation.

3.2.3. Internal Control and Cost Effect as an Intermediate Variable. Internal control, a method
employed by the supervisory board, management, board of directors, and all employees, serves to
fulfill control goals. Metrics employed in internal control include the Dibor index, its logarithmic value,
the 0 and 1 assignment technique, and the method for assigning internal control ratings. Upon
examining existing literature, this study reveals that the majority of researchers employ the Dibor
index for assessing internal control quality, in contrast to the limited research utilizing the internal
control rating method. Consequently, this research employs the internal control rating method to
evaluate internal control quality, allocating ratings for AAA, AA, A, BBB, BB, B, C, and D in a descending
sequence from 8 to 1. The cost effect is measured again st the operational gross margin.

3.2.4. Executive Incentives as a Moderating Variable. Executive incentives are a management tool
used to encourage the senior management team's inventiveness and work motivation by developing
pertinent reward programs and policies that will help the company reach its objectives. Executive
equity incentives and executive salary incentives are the most often utilized ones. Compensation
incentives are short-term incentives that enable executives to be compensated greater in a shorter
period of time. The executive compensation incentive is used to measure this variable because the
incentive effect examined in this paper is primarily based on the current effect. Nonetheless, equity
incentives serve as a long-term motivator, mainly diminishing conflicts of interest between executives
and shareholders, enhancing management's commitment to the company, and encouraging executives
to invest in sustained innovation initiatives. This paper's review of the literature reveals that the
logarithm of the top three executives' combined salary accounts for the majority of the data on
executive incentives. Besides the in te rplay between independent and dependent variables, this s tudy
argues that within the realm of digital transformation and ESG strategies, executives are the main
influencers in an organization's governance processes, while directors and supervisors indirectly
affect the governance and performance of the corporation. Consequently, this research utilizes the
logarithmic value of the combined earnings of the top three senior executives as an index to measure
executive compensation incentives.

3.2.5. Control Variables. The study utilized control variables such as the return on total assets, net
profit growth rate, return on equity, asset-liability ratio, ESG ranking, and the growth rate of owners'
equity. To assess a busin ess's profitability, the primary indicators are its return on equity and the
return on total assets.In the sphere of business digital transformation, firms must invest a percentage
of their resources to rapidly modify internal policies to fit with modern developments and augment
their competitiveness. Thus, according to this concept, more corporate income is associated with more
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successful digital transformation and an increase in enterprise value, which in turn leads to better
organizational performance. There is a close relationship between the indicator's impact on executive
incentives and internal control. The shift towards digitalization in businesses will unavoidably impact
their internal regulatory processes. The influence of internal control as a mediating factor on
performance necessitates an evaluation of profitability. Given the challenge in measuring internal
control as an indicator, it necessitates that the profitability of businesses be mirro red. Given that
internal control management enhances corporate operational efficiency, and significantly influences
the whole industrial and supply chain of businesses, it has permeated every facet of enterprise
production and functioning. Taking into account the company's profitability, it's possible to regulate
the varying internal control efficiencies of enterprises to guarantee the reliability of the internal
management of intermediary variables. Furthermore, the influence of executive incentives must be
reliant upon profitability; disregarding the company's development while incentivizing executives
may undercut their governance motive. Second, an enterprise's developmental capacity can be
evaluated using the growth rates of net profit and owners' equity. Elevated rates of growth promote
the assimilation of digital expertise and technology, thereby aiding in digital transformation, which
subsequently impacts the enterprise's performance. Regarding the impact of internal control and
executive incentives, the enterprise's internal control mechanisms vary across different life stages,
justifying the inclusion of development indicators. In addition, according to Maslow's Hierarchy of
Needs, individual needs are different in different environments, therefore, the incentive policies of
executives in enterprises under different development conditions are also completely different. The
impact of equity incentive policies on executives in enterprises with better development ability is
stronger, however, the implementation of compensation incentive policies in relatively slow-growing
enterprises has a strong impact on executives, so this paper adds development indicators to control
the individual effects of different enterprises. In addition, for ESG scores, the ESG performance of
enterprises will increase the additional expenses of enterprises, and even consume corporate
resources, resulting in a decrease in corporate value. Capital structure is indicated by the asset-liability
ratio. Liabilities impact the enterprise's value via influencing the weighted average cost of capital,
which is then influenced by the "MM theory," which takes income tax into consideration. Additionally,
internal control and executive compensation are impacted by this ratio. An asset-liability ratio that is
too high might increase the enterprise's financial burden and take funds away from developing
internal controls and paying executives. It is important, then, that the asset-liability ratio be included
in this work.
The variables in this paper are listed in Table 1.
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Table 1. Variable Definitions
Variable The name of the Variable ) .
. Explanation of variables
nature variable symbol
Dependent Enterprise TQ Tobin Q = market value of the total assets of the enterprise /
variable performance replacement cost of the total capital of the enterprise
. Degree of digital transformation = Ln (artificial intelligence
Independent Digital . )
. . DT technology + big data technology + cloud computing technology
variable transformation ) o o
+ blockchain technology + digital technology application + 1)
Moderating Executive ) .
. . PAY PAY= Ln (the total compensation of the top 3 executives)
variable compensation
The internal control level is assigned, and the 8 levels of D-
Internal Control IC . .
Intermediary AAA are assigned as 1-8 in turn
variable Operating Gross Margin = (Operating Income - Operatin,
Cost Effect 0GM perating gin = (Operating perating
Costs) / Operating Income
Return on total ROA Return on total Assets= net profit / average balance of total
Assets assets
Net profit growth rate = net profit for the current period - net
Net profit NG profit for the same period last year] / (net profit for the same
growth rate period last year), 2% Winsorization processing was applided to
the data
Return on equity = net profit / average balance of
Return on ROE shareholders' equity; Average Balance of Shareholders' Equity =
Control equity (Closing Balance of Shareholders' Equity + Beginning Balance of
variables Shareholders' Equity)/2
ESG scores ESG ESG Score = Ln (ESG Score from Bloomberg scores)
Asset-liability qees
. Lev Lev = total liabilities / total assets
ratio
Growth rate of owners' equity = closing value of owners'
. . equity for the current period - closing value of owners' equity
Owner's equity ) . .
EG for the same period of the previous year) / closing value of the
growth rate . , ) .
same period of owners' equity for the same period of the
previous year

3.3. Model Building
This current study constructs a model to examine the hypothesis1:
10, = B, + BDT + B,ROA+ B,NG + B,ROE + B.ESG+ B Lev+ ¢
To evaluate the hypothesis2 in this study, a model has been constructed.

10, = B, + BDT + B,PAY + B,ROA+ B,NG + B,ROE + B ESG + 3, Lev+¢& ®
TQ, = f,+ DT + B,PAY + S,DT * PAY + B,ROA+ ;NG + B,ROE + B,ESG + f,Lev+ ¢ (2)

(1)

This document presents a model designed to examine the hypothesis3.

Mediation, = B, + DT + ,ROA+ B,NG + B,Lev+ B EG + ¢ ®
TQ, = B, + B Mediationit + B,ROA+ B,NG + B,Lev+ B.EG+¢ (2

(3)
70, = B, + BDT + pB,Mediationit + B,ROA+ B,NG + fBLev+ B,EG + &)



1788 Z.LI

3.4. Analytical empirical work

3.4.1. Characteristic Statistics. In this research, descriptive statistical methods are utilized on the
data to under stand its distribution, with specific results presented in Table 2 below.

Table 2. Descriptive Statistics of Variables

Variable Mean Std. Dev. Min Max
TQ 2.562 1.797 0.909 27.074
DT 2.175 1.591 0 6.301
PAY 14.646 0.611 5.334 17.693
IC 2.884 0.656 1 7

OGM 0.343 0.190 -2.978 0.964
ROA 0.03 0.102 -0.805 0.88

NG -0.578 2.81 -14.101 3.796
ROE 0.027 0.284 -10.530 1.319
ESG 3.241 0.384 1.409 4.302
Lev 0.367 0.190 0.024 1.592
EG 0.114 0.488 -4.996 12.397

Table 2 allows for the examination of the study subjects' data distribution. The small standard
deviations in the variables suggest a higher concentration of data and a representative mean.

3.4.2. Analysis of correlation. A correlation coefficient below 0.7 among variables suggests the
model might lack collinearity. This is demonstrated in Table 3 and helps to clarify the correlation
between two variables and preliminary confirm whether the model has collinearity.
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Table 3. Correlation Analysis Results

Varia
bl TQ DT PAY IC OGM ROA NG ROE ESG Lev EG
e
1.000
TQ
0.038
1.000
*%
DT
(0.01
6)
0.107 0.062
1.000
*kkk *kk
PAY
(0.00 (0.00
0) 0)
0.086 - 0.121
1.000
)%k 0.033** )%k
IC
(0.00 (0.03 (0.00
0) 5) 0)
0.282 0.050 0.143 0.154 1.00
* * * * 0
0OGM
(0.00 (0.00 (0.00 (0.00
00) 2) 00) 00)
0.165 - 0.163 0.406 0.35
1.000
ROA
(0.00 (0.00 (0.00 (0.00 (0.0
0) 0) 0) 0) 00)
0.064 - 0.087 0.307 0.19 0.743
1.000
NG
(0.00 (0.00 (0.00 (0.00 (0.0 (0.00
0) 0) 0) 0) 00) 0)
0.079 - 0.115 0.322 0.23 0.682 0.764
ROE
(0.00 (0.00 (0.00 (0.00 (0.0 (0.00 (0.00
0) 0) 0) 0) 00) 0) 0)
- - - - 0.043 0.037 - 1.00
0.011
ESG 0.056*** | 0.190*** 0.030* 0.012 ok ok 0.018 0
(0.00 (0.00 (0.46 (0.05 (0.4 (0.00 (0.03 (0.24
0) 0) 8) 5) 65) 6) 0) 2)
- - - - - - 0.03
0.017 0.024 1.000
L 0.152%** 0.170*** | 0.432* | 0.360*** | 0.191*** | 0.309*** 7**
ev
(0.00 (0.27 (0.13 (0.00 (0.0 (0.00 (0.00 (0.00 (0.01
0) 5) 3) 0) 00) 0) 0) 0) 7)
0.081 - 0.091 0.189 0.11 0.401 0.372 0.369 - _** 1.0
EG *
(0.00 (0.06 (0.00 (0.00 (0.0 (0.00 (0.00 (0.00 (0.62 (0.00
0) 7) 0) 0) 00) 0) 0) 0) 6) 0)

Exegesis:*** p<0.01, ** p<0.05, * p<0.1
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Table 3 shows that all of the overall variables have correlation coefficients less than 0.7, with the
exception of the correlation between the return on equity and the total assets and the net profit growth
rate. At the 1% significance level, the correlation coefficient between the return on total assets and the
net profit growth rate is 0.743. These two measures are computed in relation to the profitability of the
business, suggesting a high correlation between them. At the 1% significance level, the correlation
coefficient between return on equity and net profit growth rate is 0.764. There exists a significant
connection coefficient between the computation of these two metrics and the profitability of the firm.
The subsequent VIF test further showed that the indicators have not exceeded the early warning
threshold of 90%, despite the substantial correlation coefficient; hence, the two indicators listed above
will not be processed at this time.

3.4.3. The VIF examination. The research undertakes a VIF examination on the model, aiming to
assess the model in its entirety. A VIF value exceeding 10 suggests a potential collinearity problem
in the model, where as a value below 10 implies its absence. Table 4 presents the outcomes of the VIF
examination.

Table 4. VIF Test Results

Model (3)
Model (2)
Variable Model (1) Internal Control Cost Effect
@ @ @ @ © @ @ ©)
TQ 1.06 1.07 639.84 1.02 1.02 1.02 1.02
PAY 1.05 3.11
DT*PAY 646.67
IC 1.18 1.18
OGM 1.32 1.33
ROA 7.94 7.99 7.99 2.56 2.67 2.7 2.56 2.68 2.73
NG 2.44 2.46 2.46 2.25 2.25 2.25 2.25 2.26 2.27
ROE 8.23 8.24 8.24
ESG 1.05 1.05 1.05
Lev 1.11 1.13 1.13 1.11 1.11 1.11 1.11 1.27 1.27
EG 1.24 1.25 1.25 1.24 1.25 1.25

Except for the interaction term between executive compensation and digital transformation in
model (2), the study shown in Table 4 shows that the VIF coefficients are below 10. With a VIF greater
than 10, this interaction term—which is the product of CEO compensation and digital
transformation—shows a reasonably high association. All other variablesin ) of model (2), however,
successfully satisfy the requirements, suggesting that there are no collinearity problems that are
unrelated to the interaction effect.

3.4.4. Outcome of an empirical analysis:

1) Studies on how digital transformation affects business performance. The study conducts a
regression analysis on the model to assess hypothesis 1, focusing on how digital transformation affects
its performance. Detailed results are presented in Table 5.
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Table 5. Regression Analysis Results

Variable Model (1) TQ Variable Model (1) TQ
3.3331%** -0.2633%**
B, ESG
(0.2743) (0.0782)
0.0668*** -1.1884%**
DT Lev
(0.0190) (0.1776)
9.8000***
ROA F-value 59.871***
(0.8855)
-0.1147***
NG R2 0.0924
(0.0164)
-2.1604***
ROE ADJ-R2 0.0909
(0.5187)
Exegesis:*** p<0.01, ** p<0.05, * p<0.1,Standard errors are in ()

Table 5's regression analysis indicates a 0.0668 regression coefficient for the digital transformation
variable, statistically significant at the 1% threshold, implying an enhancement in corporate
performance and corroborating the hypothesisl of this study. With an F-value of 59.81 and a
significance level of 1%, it signifies the model's jointsignificance has been met.

2) Research on the moderating influence of executive compensation. This paper conducts a regression
analysis on model (2) to test hypothesis 2, which is the moderating effect of executive compensation
on the impact of digital transformation on firm performance. The specific findings are displayed in

Table 6.

Table 6. Results of moderating effect analysis

) Model (2)
Variable @TQ @TQ
B -0.7489 -3.1232%*
0 (0.7500) (1.2425)
DT 0.05771%** 1.1714**
(0.0190) (0.4655)
0.2864*** 0.4505%**
PAY (0.0490) (0.0842)
-0.0761**
DT*PAY (0.0318)
9.4189*** 9.4293***
ROA (0.8838) (0.8832)
NG -0.1081%** -0.1088***
(0.0164) (0.0164)
-2.2565%*%* -2.2496%**
ROE (0.5166) (0.5162)
ESG -0.2725%** -0.2818***
(0.0778) (0.0779)
-1.3073%** -1.2957%**
Lev
(0.1780) (0.1779)
F-value 56.62%** 50.33***
R2 0.1012 0.1026
ADJ-R2 0.0994 0.1006
Exegesis:*** p<0.01, ** p<0.05, * p<0.1,Standard errors are in ()

Regression analysis revealed that the models ) and @ had F-values of 56.62 and 50.33,
respectively, and that they were significant at the 1% level, meaning that the joint significance was met.
Additional observation revealed that the R2 of models () to @ increased, suggesting the presence
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of a moderating effect. Simultaneously, it is noted that the multiplier term in model @ between
executive compensation and digital transformation has a regression coefficient of -0.0761 that is
significant at the 1% level. This suggests that executive incentives will mitigate the impact of digital
transformation on enterprise performance, and thus, hypothesis 2 of this paper is rejected.

The study performs a regression analysis on the model to examine hypothesis 2, focusing on how
executive pay influences the effect of digital transformation on corporate performance. Detailed
results are presented in Table 6.

The regression analysis indicated that models (D and @ possessed F-values of 56.62 and 50.33,
respectively, and their significance at the 1% threshold signified the fulfillment of joint significance.
Further analysis showed an in crease in the R2 value for models O through @), indicating a
moderating influence. Concurrently, it's observed that in model @), the multiplier factor linking
executive pay and digital transformation exhibits a regression coefficient of -0.0761, which holds
significance at the 1% threshold. This implies that rewards for executives could lessen the effects of
digital transformation on corporate performance, leading to the dismissal of this paper's hypothesis2.

3) Studies on how internal control acts as a mediator. The study conducts a regression analysis of the
model, with detailed outcomes presented in Table 7 and Table 8. This regression analysis aims to
confirm the intermediary function of internal control, cost effect and the financial impact of digital
transformation on corporate performance, as outlined in hypothesis 3.1 and hypothesis 3.2 of this
document.

Table 7. Result of the analysis of the intermediary mechanism: internal control

Variable Model (3)
ic @1Q B1Q
2.7618*** 2.3317*** 2.1680%**
'BO (0.0295) (0.1622) (0.1667)
DT 0.0104* 0.0764***
(0.0062) (0.0187)
Ic 0.1166** 0.1107**
(0.0511) (0.0510)
ROA 2.2683%** 5.9115%** 6.1378***
(0.1663) (0.5145) (0.5164)
NG 0.0094* -0.1372%** -0.1391%***
(0.0052) (0.0158) (0.0158)
Lev 0.1625%** -1.3188*** -1.2963***
(0.0585) (0.1774) (0.1771)
EG 0.1052%** 0.1648* 0.1610*
(0.0281) (0.0855) (0.0853)
F-value 127.24%** 63.49*** 55.93%**
R2 0.1529 0.0826 0.0869
ADJ-R2 0.1517 0.0813 0.0854
Exegesis:*** p<0.01, ** p<0.05, * p<0.1,Standard errors are in ()
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Table 8. Result of the analysis of the intermediary mechanism: cost effect

) Model (3)
Variable EF 21Q 31Q
i 0.4284*** 1.4781%** 1.3767*+*
0 (0.0080) (0.1121) (0.1174)
DT 0.0096**** 0.0529***
(0.0017) (0.0183)
2.6124%** 2.5609***
OGM (0.1833) (0.1839)
ROA 0.6684*** 4.4967*** 4.6773%**
(0.0449) (0.5021) (0.5055)
NG -0.0071%** -0.1180*** -0.1198***
(0.0014) (0.0154) (0.0154)
Lev -0.3595%** -0.3539* -0.3576*
(0.0158) (0.1848) (0.1846)
EG -0.0122 0.2076** 0.2040**
(0.0076) (0.0830) (0.0830)
F-value 236.17*** 106.58*** 90.40%**
R2 0.2509 0.1313 0.1334
ADJ-R2 0.2499 0.1301 0.1319
Exegesis:*** p<0.01, ** p<0.05, * p<0.1,Standard errors are in ()

In the trajectory of "digital transformation— internal control—enterprise performance," Models(®,
®), and® exhibit F-values of 127.24, 63.49, and 55.93, respectively, with significance at the 1%
threshold, signifying the at tainment of joint significance. Additional observation reveals that both the
internal control and digital transformation variables in model® are significant, suggesting that
internal control is a partial mediating effect. These findings are obtained through regression analysis.
The F-scores for models (1),2), and ® in the trajectory "digital transformation — cost effect —
enterprise performance” stand at 236.17, 106.58, and 90.40, respectively, with significance at the 1%
threshold, signifying the at tainment of joint significance. Further scrutiny shows the significance of
both digital transformation and cost effect factors in model(®), indicating that the cost effect forms part
of the intermediary effect. To put it differently, two beneficial trajectories have surfaced: "transforming
digitally — enhancing internal management — boosting the performance of high-tech companies”
and "transforming digitally — elevating the operating gross profit margin (lowering operating
expenses) — elevating the performance of high-tech businesses." Moreover, the hypothesis3 in this
document holds validity.

3.5. Test for Robustness

Using methods like changing the sample range, adding or removing variables, and replacing variables,
this work performs a robustness test on the model to verify the validity of the results of the previously
described hypothesis. Considering the large number of core variables and the wide research area, this
paper performs a robustness test by adding more variables to the original model. The variables are
chosen with the structure in mind. It is found that the control variables are primarily profit-related
metrics, and there are few indicators connected to capital growth and sustainable development.
Enterprises must innovate in internal control and executive compensation while integrating assets in
the context of digital transformation. In order to provide some level of scientific validity, the growth
rate of total assets is selected as a control variable for the robustness test. Table 9 displays the precise
outcomes of the robustness test:
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Table 9. Robustness Test Results
Model (3
Varia Model Model (2) odel (3)
ble (1) TQ Ic EF
PTQ @21Q @i @21Q 3TQ (DEF @21Q 3TQ
3.3243 - - 2.7733 2.3432 2.1828 1.4796 1.3796
0 (0.274 (0.749 (1.241 (0.029 (0.163 (0.167 (0.112 (0.117
2) 8) 7) 5) 6) 8) 8) 9)
0.0679 0.0583 1.1513 0.0121 0.0772 0.0099 0.0532
*skok KKk kk * kKK KKk kesksk
bT (.0190 (0.019 (0.465 (0.006 (0.018 (0.001 (0.018
) 0) 3) 2) 7) 7) 3)
0.2890 0.4500
KKk KKk
PAY (0.049 (0.084
0) 2)
DT*P 0.0746**
AY (0.031
7)
0.1142 0.1072
*k *k
Ic (0.051 (0.051
3) 2)
2.6114 2.5583
kkk kkk
OGM (0.183 (0.184
5) 2)
9.5955 9.1998 9.2141 2.2408 5.9068 6.1335 0.6641 4.4952 4.6746
kkk *kkk *kkk *kkk *kkk *kkk *kkk kkk kkk
ROA (0.889 (0.887 (0.887 (0.165 (0.514 (0.516 (0.044 (0.502 (0.505
5) 8) 3) 8) 7) 4) 9) 4) 6)
; ) ) 0.0098 ) ) ) ) )
0.1164** | 0.1097** | 0.1105** N 0.1370** | 0.1389** | 0.0071** | 0.1180** | 0.1197**
NG * * * * * * * *
(0.005
(0.016 (0.016 (0.016 2) (0.015 (0.015 (0.001 (0.015 (0.015
4) 4) 4) 8) 8) 4) 4) 4)
2.1987** | 2.2978** | 2.2903**
(0.518 (0.516 (0.516
7) 5) 2)
0.2591** | 0.2681** | 0.2773**
(0.078 (0.077 (0.077
2) 8) 8)
sk $k *k $k $k $k : :
1.2720 1.3966 1.3836 0.0817 | 1.3438 1.3318 0.3719 03596 | 0.3715%*
Lev * * * (0.060 * * * (0.191 (0.190
(0.181 (0.181 (0.181 2) (0.183 (0.183 (0.016 1') 9')
3) 7) 6) 4) 0) 3)
- 0.1043 0.0748 - 0.1948 01729
EG 0.0888* (0.140 (0.140 | 0.0421** (0.137 (0 1'371)
(0.046 7) 6) * 1) '
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3) (0.012
5)
0.1858 0.1964 0.1927 0.2345 0.0360
o o o ok 0.0734 0.1046 - 0.0155 0.0376
TG 0.135 0.135 0.131 0.131
(0.081 (0.081 (0.081 (0.044 (7) (6) (0.012 (7) (8)
6) 3) 2) 5) 0)
F- 52.06* 50.34* 111.47 48.02*
value - o 45.42 ok 52.95 . 198.74 88.80 77.48
R2 0.0938 0.1026 0.1040 0.1595 0.0827 0.0871 0.2528 0.1313 0.1334
ADJ-
R? J 0.0920 0.1006 0.1018 0.1581 0.0811 0.0853 0.2516 0.1299 0.1317
Exegesis:*** p<0.01, ** p<0.05, * p<0.1,Standard errors are in ()

3.6. Analysis of heterogeneity

3.6.1. Regional heterogeneity. Regional divergence will unavoidably be evident in China's
digitization process due to variations in economic development levels, industrial structures,
infrastructure, and public services across different regions. The study explores how high-tech
companies' digital evolution impacts their performance across different regions, segmenting the high-
tech enterprise sample into three areas - east, central, and west. Table 10 below displays the findings
of the analysis of regional heterogeneity.

Table 10. Results of regional heterogeneity analysis

TQ
Variable
East Central West
2.9545%** 3.4098*** 6.3744%**
ﬂo (0.3059) (0.7800) (1.0253)
DT 0.1009%** 0.0326 -0.1350*
(0.0206) (0.0597) (0.0777)
ROA 10.2094*** 10.9932%*** 6.8033
(1.0220) (2.2686) (4.8618)
NG -0.1225%** -0.1184** -0.0339
(0.0178) (0.0528) (0.0645)
ROE -2.3862%** -2.0291* -1.9807
(0.6189) (1.0853) (3.1662)
ESG -0.2107** -0.2350 -0.7972**
(0.0871) (0.2196) (0.3061)
Lev -0.9754*** -1.1880** -2.6690%**
(0.1927) (0.5280) (0.7962)
F-value 50.25%** 7.79%** 6.69%**
R2 0.0981 0.0899 0.1324
ADJ-R2 0.0961 0.0783 0.1126
Exegesis:*** p<0.01, ** p<0.05, * p<0.1,Standard errors are in ()

Table 10 illustrates that, while the digital transformation of high-tech businesses in the eastern
region has significantly improved enterprise performance, it has failed the significance test in the
central region, and has actually decreased enterprise performance in the western region. The results
reveal regional distinctions, showing that the digital evolution of advanced technology companies in
the east has a more pronounced effect on enhancing their performance compared to those in the
central and western areas. The primary cause is the eastern region's relatively developed advanced
manufacturing, high-tech, and tertiary industries; additionally, the region's infrastructure is
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comparatively flawless; the resource endowment advantage is evident; the total number of personnel
involved in digital technology is notable; and finally, the market elements and competition mechanism
are complete. All of these factors have set the groundwork for the digital development of high-tech
companies. The findings previously mentioned indicate that digital transformation's impact on
business efficiency is more pronounced in developed regions, resembling a "cake icing" rather than a
"carbon in the snow". For the central and western regions, it's crucial to hasten the growth of digital
infrastructure, actively engage in the industrial shift of the eastern area, implement advanced
technology and managerial expertise, increase funding in science, technology, and workforce training
related to digital technology, enhance the business climate and market rivalry strategies, and foster a
conducive environment for the advancement of high-tech businesses.

3.6.2. Life cycle heterogeneity. It is necessary to investigate whether there is life cycle heterogeneity
in the impact of digital transformation of high-tech enterprises on enterprise performance. This is
because different life cycles will inevitably show different effects due to differences in product
characteristics, sales, competition, business risks, and strategic paths. This study breaks down the life
cycle into three stages—growth, maturity, and decline—and examines how these stages affect the
influence of high-tech firms' digital transformation on enterprise performance. Table 11 displays the
life cycle heterogeneity analysis results:

Table 11. Results of life cycle heterogeneity analysis

Variable L
Growth Maturity Decline
3.3833%** 2.6670*** 4.5098***
Py (0.3636) (0.5145) (0.6039)
DT 0.0812%** 0.0873** 0.0269
(0.0242) (0.0372) (0.0428)
ROA 8.4770%** 10.3720%*** 9.2642%**
(1.2913) (1.5708) (1.9020)
NG -0.0546** -0.1818*** -0.1304***
(0.0215) (0.0335) (0.0331)
ROE -2.1693*** -0.7728 -2.7850%**
(0.7491) (0.9969) (1.0196)
ESG -0.1663 -0.1304 -0.6792%**
(0.1017) (0.1455) (0.1776)
Lev -1.8516%** -1.0371%** -0.6402
(0.2472) (0.3526) (0.4128)
F-value 35.47%** 25.83%** 8.38%**
R2 0.1228 0.1112 0.0629
ADJ-R2 0.1193 0.1069 0.0554
Exegesis:*** p<0.01, ** p<0.05, * p<0.1,Standard errors are in ()

Table 11 shows that while digital transformation of high-tech companies has improved enterprise
performance significantly during the growth and maturity stages, it has failed the significance test
during the recession. This demonstrates that the digital transformation of high-tech businesses in their
development and maturity stages has a more noticeable impact on improving corporate performance
than it did during the recession. The primary cause is that during the growth phase, the technology
and performance of products from different manufacturers differ greatly, and as the market expands,
competition in the market gradually heats up. This is the ideal time to adjust prices and quality, as the
digital transformation can precisely comprehend user demands, preferences, and behavior patterns,
enhance production efficiency and product quality control, and enable differentiated product
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competition. In addition, during the growth phase, both the product price and the net profit per unit
of sales are at their highest points, and the effects of the digital transformation on business
performance are more noticeable. In the mature stage, enterprises' strategic goals have shifted to
improving return on investment while consolidating market share and increasing the benefits of cost
control. As a result, the effect of digital transformation to lower costs and increase efficiency is
prominent. The products are gradually becoming more standardized, and sales, market share, and
profitability are relatively stable. During a recession, consumers have high expectations for a product's
cost-performance and there is no change in the product's price or gross profit. As a result, it is difficult
to see how digital transformation would increase corporate performance. The above results show that
the improvement of enterprise performance by digital transformation is more reflected in product
differentiation than the cost advantage of products. Thus, in order to create product and quality
difference, digital transformation should be aggressively encouraged throughout the growth stage.
Later on, as the industry matures, its benefits should be leveraged to boost productivity and save
expenses. Utilizing digital transformation during a recession is crucial to achieving cost control,
maintaining profitability and market share, and obtaining the remaining cash flow.

4. Findings from the study and recommendations for policy

Drawing from the Science and Technology Innovation Board and Growth Enterprise Market data
spanning 2018 to 2022, the conclusions drawn are as follows:

1) Within the context of ESG, the digital transformation positively influences the performance of
high-tech corporations. By enhancing the value chain, increasing competitive edge, boosting
production efficiency to fostering performance growth via digital transformation, organizations can
foster sustainable growth.

2) The adjustment mechanism demonstrates that the influence of digital transformation on
enterprise performance is mitigated by CEO compensation. According to the enterprise's existing state,
executive compensation will take up a significant amount of funds and resources. The benefits of
digital transformation on organizational performance will be weakened by executive compensation,
which will drive up expenses and increase resource consumption. As a result, executives won't have
the same incentive to perform. Based on this, businesses should create executive compensation
policies that are reasonable for their unique situation, address the moderating effect of executive
compensation that is negative for the relationship between enterprise performance and digital
transformation, and fully utilize senior executives' role in providing strategic guidance.

3) Investigating the intermediary role of digital transformation in enhancing corporate performance
shows that both internal control and cost effects play a part in this mediating role, leading to two
beneficial outcomes: "digital transformation — enhancing internal control — boosting high-tech
enterprises’ performance,” and "digital transformation — boosting operating gross profit margin
(lowering operating costs)— elevating the performance of high-tech enterprises.”

Considering the above described findings, the following study suggestions are proposed:

1) To ascertain whether there is a short-term resource allocation conflict between corporate ESG
strategy and digital transformation, more research is necessary.

The process of digitalization is changing how businesses operate, which is changing how companies
interact with their stakeholders. Meeting these interrelated stakeholders' needs is a basic component
of ESG performance, as they have comparable effects. On the other hand, digital transformation, which
is acknowledged as a very successful approach for the long-term sustainable growth of companies, is
consistent with the core values of environmental stewardship and social responsibility in the context
of ESG. However, more research is necessary to determine whether there is a short-term resource
occupation conflict between the two. While the use of digital technology throughout this transition
will significantly improve the technological capacity for production within businesses, the large-scale
development of digital equipment and the integration of digital technology will result in higher
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operating costs for these businesses. As a result, digital transformation might divert attention from
and reallocate funds from ESG planning and efforts. Moreover, an overabundance of digital gadgets
would deviate from ESG principles by causing underutilized resources, environmental degradation,
increased governance issues, and expenditures. Therefore, more research is necessary to determine
whether corporate ESG planning and digital transformation may clash over short-term resource
allocation. Over time, achieving sustainable enterprise development through digital transformation
and reducing the impact of factors like labor discomfort and lag time are positively correlated with the
principles of ESG ideas.

2) Digital transformation starts with the development of corporate culture, and in the best-case
scenarios, it proceeds in a direction consistent with its distinctive characteristics.

The first step in digital transformation is changing the culture of the company. This is followed by
changing business procedures and integrating technology. Businesses cannot successfully undergo
digital transformation if they rely solely on the digital department to carry it out. Instead, middle
managers and front-line staff must be involved, supported, and advocated for for the transformation
to be executed, which greatly increases the probability of success. Managers should therefore make
cultural change their top priority before launching digital transformation. Second, changing the way
that technology and business interact is crucial to the process of digital transformation that companies
are going through. We will improve how technology is integrated into company and create new digital
enterprises by harnessing the organizational, cultural, and strategic changes that are currently in place.
On the other hand, through rapid iteration, it builds digital competencies to quickly address corporate
requirements. Long-term and short-term investments can be distinguished from the perspective of the
investment cycle. Businesses with high levels of digitization may pursue high-expectation endeavors
and create new revenue streams through long-term investments, while those with low levels of
digitalization should concentrate on maximizing their current value. During the process of digital
transformation, businesses should give equal weight to optimizing internal processes and managing
the digital resources created at each stage. These digital assets can then be used to launch new digital
ventures, which can lead to new opportunities for business growth.

3) Improve executive compensation agreements' structure and lessen the negative moderating
effect of executive pay on organizational performance and digital transformation.

The success of the business will be impacted by executive remuneration since it will absorb the
resources needed for the enterprise's growth and raise related management expenses. Given the
sensitive nature of compensation and its impact on performance, businesses undergoing digital
transformation should optimize the design of executive compensation contracts. Examples of such
measures include extending the tenure of senior executives, enhancing the effectiveness of
communication among employees at all levels, promoting executive equity incentives, and increasing
the senior executives' shareholding ratio. By doing so, the company's strategy will become more
aligned with reality, address executives' opportunistic motivation, address the moderating negative
effect of executive compensation on the relationship between corporate performance and digital
transformation, and fully utilize the strategic guidance role of executives. The enterprise's
performance can be enhanced by internal process management at the executive level in conjunction
with top-level strategy guidance from senior executives.
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