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Abstract

This study examines the impacts of Enterprise Resource Planning (ERP) systems on fi-
nancing costs from the dual perspectives of risk management and relative value creation
based on corporate value maximization objectives. Data were manually collected from the
listed companies in China. It is found that the equity financing cost and debt financing
cost of enterprises implementing ERP systems are both significantly higher than those
without, and the impact of the ERP systems on equity financing cost is more significant
than on debt financing cost. The endogeneity problems are addressed using the fixed effect,
the instrumental variables in the two-stage least squares (2SLS) regression test, and the
Heckman two-stage regression test. Further exploration into the underlying reasons for
these results through mechanism analysis reveals that ERP systems can systematically
and effectively enhance risk management levels and corporate value returns, bringing
higher returns for investors and achieving a win-win situation. These research findings
fundamentally help alleviate the agency problems between companies and investors, and
also explain the advantages of an investment-oriented capital market in resolving conflicts
among its various participants. Additionally, heterogeneity analysis further shows that
the ownership structure and age structure of enterprises have a significantly negative
moderating effect on the above results, and the moderating effect on equity financing cost
is stronger than on debt financing cost.

Keywords: ERP management thoughts; financing costs; strategic objectives; risk management;
relative value creation

1. Introduction
With the continuous advancement of information technology, ERP systems have

become indispensable in the field of global business operations. By consolidating both
internal and external data flows, ERP systems significantly improve enterprises’ opera-
tional efficiency, profitability, and capacity for value creation. In terms of operation, the
implementation of an ERP system can effectively improve order delivery speed (Cotteleer
and Bendoly 2006), logistics and support (Dehning et al. 2007), management forecasting
quality (Dorantes et al. 2013), coordination ability and task efficiency (Gattiker and Good-
hue 2005), and other business processes such as planning and control (Olson et al. 2013).
In terms of profitability, ROA, ROE, and ROS (Hendricks et al. 2007) can be effectively
increased; In terms of enterprise value, the market shows a positive response and return
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to the adoption of ERP systems (Ranganathan and Brown 2006). In recent years, there
has been a notable increase in the adoption of ERP systems among listed companies in
China. As illustrated in Figure 1, the percentage of these companies utilizing ERP systems
rose from 22.29% in 2008 to 60.33% by 2021, reflecting a cumulative growth of over 38%
across 14 years, with an average annual increase of approximately 2.7%. Accordingly,
the government has introduced policy guidelines aimed at encouraging enterprises to
undertake ERP implementation initiatives1.
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Figure 1. The proportion of listed companies implementing ERP systems (%). Source: Sample data of
this study.

While the role of ERP systems in improving internal operational efficiency has been
widely examined in existing studies, there is still a lack of systematic investigation into
how ERP systems influence external financing costs, particularly in terms of equity and
debt. ‘Difficult and costly financing’ has long been a major challenge for Chinese firms
(Wang et al. 2022). However, whether this challenge is absolute depends largely on the
perspective from which it is analyzed. Returns on capital can be viewed as two sides
of the same coin, with different interpretations among stakeholders. From the firm’s
viewpoint, it represents the cost of capital, whereas for investors, it reflects the returns
on their investment. Essentially, financing issues are allocation issues. If the relationship
between investors and companies is zero-sum, then companies will always face financing
that is hard and expensive. However, if they have a mutually beneficial relationship,
where both sides share common interests, then financing difficulty becomes a more relative
issue. A key structural issue in China’s capital market is whether its functional orientation
should emphasize financing or investment (Wu and Fang 2021). In the past, China’s capital
markets mainly focused on financing, which often created a zero-sum relationship between
investors and companies. This structure has weakened trust between the two sides and led
to negative effects for the market (Allen et al. 2024), turning it into a place for speculation.
Hence, enhancing the capital market’s investment function, rather than focusing solely on
financing, is key to solving the problem of ‘Difficult and costly financing’.

However, ERP systems, functioning as comprehensive information management plat-
forms, can help alleviate the core conflict between enterprises and investors by improving
risk management capacity and enhancing corporate value. Driven by the aim of resolving
this issue, this study thoroughly examines the distinct effects of ERP systems on equity
and debt financing costs from the dual perspectives of risk management and relative value
creation, under the objective of maximizing corporate value. This study intends to em-
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pirically examine the variations in financing costs following the adoption of ERP systems
by Chinese enterprises and uncover the specific mechanisms through which ERP systems
influence financing. This study extends Zhang et al. (2025), which focuses solely on equity
financing, by further examining the impact of ERP implementation on debt financing costs
and analyzing the similarities and differences in its effects on both financing methods, with
the aim of providing a more comprehensive understanding of how ERP systems influence
corporate financing decisions.

To implement our study, a panel of firm-state-year observations is constructed based
on manually collecting the data from the annual reports of A-share listed companies on
the Shenzhen Stock Exchange (SZSE) and the Shanghai Stock Exchange (SSE) from 2008 to
2021 through textual analysis. Ordinary least squares (OLS) and two-stage least squares
(2SLS) are employed for baseline regression, as the implementation of ERP systems is a self-
motivated and endogenous management behavior of enterprises in pursuit of corporate
goals.

The endogeneity issues are addressed by using the fixed effects model, the two-
stage least squares (2SLS) regression, and the Heckman two-stage regression. Given
the characteristics of China’s industrial policies and their strong influence on financing
pathways, the problem of omitted variable bias has been alleviated to some extent by
adopting industry and time fixed effects. Employing the instrumental variable method to
mitigate endogeneity issues arising from potential reverse causation. Using the Heckman
two-stage model to detect and correct for self-selection bias issues. Finally, the results
have found that the equity financing cost and debt financing cost of listed companies
implementing ERP systems are both higher than those not implementing ERP systems, and
the impact of the ERP systems on equity financing cost is more significant than its impact
on debt financing cost. These results are consistent with the hypothesis, indicating that the
application of ERP systems is in line with the goal of maximizing enterprise value.

Further exploration into the underlying reasons for these results through mechanism
analysis reveals that ERP systems can systematically and effectively enhance risk man-
agement levels and corporate value returns, thereby bringing higher returns for investors
and achieving a win-win situation. Our research results fundamentally help alleviate the
agency problems between enterprises and investors, and also explain the advantages of
an investment-oriented capital market in resolving conflicts among its various partici-
pants. Additionally, the results of the heterogeneity analysis further confirm the findings
above and suggest that the growth and maturity stages are relatively optimal periods for
enterprises to implement ERP systems.

The underlying reasons for these results are then explored through mechanism anal-
ysis. Assessing the impact of ERP systems implementation on equity financing cost and
debt financing cost through two mediating dimensions: risk management level and relative
value creation level (relative value refers to the consideration of the value of relevant
stakeholders). Among them, risk management level is further divided into risk level and
internal control level, and relative value creation level is subdivided into operational level
and relative value level. Through an analysis of the impact paths of the above two dimen-
sions, it becomes evident that ERP systems can effectively optimize and balance risks by
strengthening internal control within the dimension of risk management, and can enhance
enterprise value by improving operational efficiency within the dimension of relative value
creation, which is ultimately reflected in increased financing costs or investor returns. That
is, ERP systems are capable of systematically and efficiently improving enterprise risk
management capability and corporate value creation level, thereby generating greater
investor returns and realizing a mutually beneficial outcome. These mediation analysis
results of different dimensions and levels further validate the hypothesis.
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Finally, property nature (SOE) and company age (Age) serve as exogenous moderator
variables to further structurally validate the research question. There are two important
reasons: First, unlike foreign markets, China has a large number of state-owned enterprises
(SOEs) participating in the market, especially holding a significant position in the capital
market, but they are very different from private enterprises in terms of corporate objectives
and financing constraints; Second, ERP systems implementation is a capital-heavy, long-
term project, and with a high risk of failure throughout the implementation process, but
enterprises in different stages have varying capacities to bear the risk. The heterogeneity
test found two results. The first is that the implementation of ERP systems in SOEs will
weaken their impact on equity and debt financing costs, and the moderating effect on equity
financing cost is stronger than on debt financing cost; the second is that the implementation
of ERP systems in long-established enterprises will weaken the impact of ERP systems
implementation on equity financing cost and debt financing cost, and the moderating effect
on equity financing costs is stronger than on debt financing costs.

Our research makes three main contributions. First, our research addresses the gap
in archival studies regarding the impact of ERP systems on corporate financing costs.
Although ERP systems have been widely studied in terms of implementation and per-
formance improvement, few archival studies have explored their impact on corporate
financing costs, particularly from the perspectives of risk management and value creation.
Our study fills this gap by using a sample of Chinese enterprises to investigate this impact,
expanding the theoretical scope of financing cost analysis and providing feedback to ERP
system developers on whether their system design effectively enhances overall risk control
and value creation for enterprises.

Second, our research outcomes play a fundamental role in mitigating agency problems
between companies and investors. Specifically, it contributes to addressing the challenge of
determining the functional orientation of capital markets in emerging economies or during
times of economic transition. The core contradiction in such markets lies in whether the
capital market should be oriented toward financing or investment (Wu and Fang 2021).
Existing studies generally lean toward a financing-oriented perspective, mainly from the
viewpoint of corporate finance departments, which often emphasize strict risk control to
minimize financing costs for enterprises (Xu and Lv 2007). Nevertheless, this perspective
weakens the trust relationship between investors and companies, resulting in negative
effects on the capital market (Allen et al. 2024). Our study demonstrates that companies
should prioritize an investment-oriented strategy, which can improve corporate value
through overall risk management, ensure investors receive their rightful returns, promote
mutual benefits, and help address the issue of ‘difficult and costly financing’.

Third, from a managerial perspective, these findings not only illuminate the reasons
behind the sustained outperformance of low-risk stocks in China’s capital market but also
reinforce the observed negative correlation between risk and return in major international
capital markets. The capital market is an interdisciplinary field of finance and management,
and the explanations of abnormal returns of low-risk stocks are given from the theoretical
point of view in finance (Blitz et al. 2013). Our paper examines and explains the abnormal
returns of low-risk stocks from the risk management perspective using more convincing
accounting data based on the enterprise value objective. In an incomplete market, abnormal
return on investment reflects the intrinsic value of enterprises, which should be consistent
with the direction of enterprise operation results. This is consistent with our findings.

Fourth, it is found that the implementation of ERP systems in SOEs will weaken their
impact on equity and debt financing costs, and this can enlighten us to think about the
impact of corporate ownership on capital markets. It is also found that the decline period
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is not a good period for enterprises to implement ERP systems. In reality, it backfired for
many enterprises to think of turning the tide through ERP deployment in the decline stage.

The remainder of this paper is organized as follows: Section 2 reviews the relevant
literature and theories and proposes the hypotheses; Sample selection and research design
are presented in Section 3; Section 4 reports and analyses the empirical results, including
descriptive statistical analysis and basic regression analysis; The endogenous problem is
addressed in Section 5; Sections 6 and 7 provide further analysis, including mechanism
analysis and heterogeneity analysis, respectively; and Section 8 concludes and discusses
the results of this paper.

2. Theoretical Analysis and Research Hypotheses
The financing decision of an enterprise is directly subject to the level of financing costs,

which will further affect the overall operation level of the enterprise, and the operation level
will, in turn, determine the level of financing costs, forming a closed loop. At the same time,
for investors, the costs of financing are the return on investment required for the investment
asset or project. Therefore, enterprises should weigh the advantages and disadvantages
from a broader perspective, guided by strategic objectives and multi-stakeholder interests,
rather than constrained departmental goals, when making financing decisions. (Berry-
Stölzle and Xu 2018; Anton and Nucu 2020). However, when studying financing costs
or return on investment, most existing literature usually does research based on models
and theories related to the concept of risk premium, only from the perspective of financial
departments and certain stakeholders. Studying the problem from a single theoretical
framework cannot fully explain the complex reality of enterprise operation, which may
lead to a deviation between the conclusion and the reality (Khan et al. 2016). Therefore, this
study investigates the impact of ERP systems implementation on financing costs based on
enterprise objective theory and risk management theory.

To avoid confusion and maintain the overall consistency of our research, three clarifi-
cations are provided: First, notable distinctions exist between equity financing and debt
financing, as well as among different types of debt financing (e.g., bank loans and bond
issuance). Although most existing studies tend to carry out segmented examinations and
analyses based on such distinctions, this study incorporates both financing forms to im-
prove generalizability (Mande et al. 2012). This is because our research emphasizes the
influence of ERP systems on the shared features of equity financing and debt financing.
This viewpoint strengthens the generalizability of our conclusions. Moreover, existing
literature on the impact of ERP systems on financing costs is relatively scarce. Therefore,
the analysis begins with the commonalities, laying the foundation for future research on
specific financing forms. Second, “corporate risk” in this context specifically refers to
“information risk.” However, this does not imply a conflation of the two terms. There are
two main reasons for not explicitly distinguishing between them: (1) There is no standard-
ized naming convention for risks, and different enterprises may classify and name risks
according to their specific circumstances. Nevertheless, information risk is often considered
the foundational layer of other risks. (2) Information risk management is a core function of
ERP systems, and this article primarily examines the impact of ERP implementation on
investor returns from the perspective of information risk management. Third, the terms
“investment returns” and “financing costs” are interchangeable, with opposite subjects but
equal values. Unless otherwise specified, the investment returns include equity investment
return and debt investment return. Similarly, financing costs include equity financing costs
and debt financing costs.

On the one hand, the impacts of ERP on financing costs are analyzed based on the
risk-related CAPM and information asymmetry theory.
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The determining factor of enterprise financing costs mainly lies in its risk level (Xu
and Lv 2007), which has been verified in various pricing models. Risk premium is a core
concept in pricing models, with models such as the capital asset pricing model, credit
spread model, loan pricing model, and other pricing models treating it as a key factor.
Therefore, stock financing cost, bond financing cost, bank loan interest rates, and other
financing tools are closely related to risk premiums. The information asymmetry in the
principal-agent relationship will significantly increase the risk and its premium, thereby
increasing the financing costs of the enterprise. Compared with investors, enterprise
managers have more and more accurate internal information about enterprises, which
makes them have potential moral hazard. For investors, the adverse outcomes caused by
such information asymmetry are perceived as risks, mainly from the uncertainty of the
pre-transaction corporate situation and post-transaction corporate behavior (Lu et al. 2014).
To address this uncertainty and unpredictability, investors will charge a risk premium for
the uncertainty and thus improve the expected return on investment (Easley and O’Hara
2004), especially for bond investors, who are highly sensitive to default risks and promptly
respond to risk signals (Wang and Zeng 2019).

Based on the enlightenment of the above models and theories, subsequent studies
have explored ways to reduce the impact of information risk on investment returns by
addressing information asymmetry from the perspective of information supply and in-
formation demand. In particular, the research on information disclosure and information
acquisition is fruitful. Dhaliwal et al. (2011) think that information disclosure is one of the
primary factors currently affecting financing costs. Numerous studies have been carried out
mainly from different dimensions, such as the scope and quality of information disclosure
and information acquisition costs. For instance, greater disclosure is associated with a
lower cost of equity (Botosan 1997); increasing the disclosure of non-financial information
can improve the information environment of the capital market, reduce the risk caused
by investors’ cognitive bias, and then reduce the financing costs (Wang et al. 2014); the
accuracy of information disclosure can reduce investors’ estimation deviation regarding
future cash flow expectations between enterprises and other market participants, thereby
lowering financing costs (Lambert et al. 2007); a policy of timely and detailed disclosures
reduces lenders’ and underwriters’ perception of default risk for the disclosing firm, reduc-
ing its cost of debt (Sengupta 1998); information cost exacerbates information asymmetry
between investors and enterprises, significantly limiting investors’ utilization of financial
reporting information (Blankespoor et al. 2020). Lowering the cost for investors to acquire
information can strengthen communication and interaction between principals and agents,
helping to reduce the equity financing cost (Cai et al. 2022). In addition, there are also much
literature from the perspective of the relationship between internal control and risk and
finding that compared with enterprises without internal control deficiencies, enterprises
with internal control deficiencies have higher idiosyncratic risks, systemic risks, and equity
financing cost (Ashbaugh-Skaife et al. 2009; Khlif et al. 2019), higher debt financing cost
(Kim et al. 2011), and more financing constraints (Kim et al. 2011; Gu and Jie 2018).

The implementation of ERP can reshape a company’s internal information environ-
ment, efficiently integrate information within and across functional departments (Yuan
et al. 2017), enhance transparency (Al-Jabri and Roztocki 2015; Elsayed et al. 2019), and
strengthen the company’s internal control systems (Zhang and Shou 2009), thereby in-
fluencing both the quantity and quality of information disclosed to the public (Dorantes
et al. 2013). In addition, ERP implementation lowers the difficulty for auditors in accessing
and reviewing corporate financial information (Morris and Laksmana 2010), shortens the
time lag between fiscal year-end and earnings announcement (Brazel and Dang 2008), and
facilitates the delivery of company and management information to investors (Yuan et al.
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2017), indicating improvements in the timeliness of public information dissemination. Tian
and Xu (2015) argue that ERP systems are capable of reducing firm risk. The Committee of
Sponsoring Organizations of the Treadway Commission (COSO 2013) advocates for firms
to use ERP systems to mitigate firm risk.

Based on these, this study proposes Hypothesis H1a.

H1a: The financing costs of listed companies that implement ERP systems are lower, assuming
other conditions remain unchanged.

On the other hand, the effects of ERP on financing costs are analyzed within the
theoretical framework of risk management and enterprise value maximization strategic
objectives.

According to the risk-related models and theories in hypothesis H1a, reducing cor-
porate risk can reduce financing costs, which is theoretically established. However, this
logic does not fully hold in practice. Enterprises need to achieve the optimal risk level
and the best return through effective risk management according to their own conditions,
rather than simply pursuing risk minimization. The pursuit of optimal capital structure
is a classic study of optimal risk management. Related empirical studies also reveal the
limitations of hypothesis H1a. For instance, Haugen and Heins (1972) first discovered the
low-risk, high-return phenomenon in the U.S. capital market, and subsequent scholars
further validated this conclusion using global data (Blitz et al. 2013; De Carvalho et al.
2012). This shows that it is difficult to fully explain the financing cost problem in reality by
relying only on a single risk theory (Cai et al. 2022). Therefore, when analyzing financing
costs, companies should not only base their analysis on risk theory but also align it with
their strategic objectives, using scientific risk management to achieve the optimal balance
between risk and return.

There are two aspects to be noted: The first is that the CAPM is founded on the efficient
market hypothesis (EMH). In reality, different capital markets show significant variation
in their effectiveness, and this phenomenon is common in the world. The second is that,
according to Knight and existing theories (i.e., CFA Institute emphasizes the importance of
considering unknown risks) on the definition of risk, absolute investment return (i.e., profit)
in an incomplete market depends on “uncertainty” rather than “risk.” In Risk, Uncertainty
and Profit (Knight 1921), he divided the current concept of risk into two parts: risk and
uncertainty (For the convenience of understanding in the following text, risk = “risk” +
“uncertainty,” i.e., the current concept of risk is not enclosed in quotation marks): the “Risk”
is a measurable part that can be handled by human cognition, such as using the empirical
laws of probability, while the “uncertainty” is an unknown and immeasurable part that
cannot be determined by human cognition. This division can be considered as dividing risk
into predictable risk and unpredictable risk. Therefore, assuming that “risk” is constant,
high risk does not necessarily result in high investment return when the “uncertainty”
part of certain investment assets or projects does not exist or approaches zero infinitely.
Similarly, low risk does not necessarily result in low investment returns when the “risk” of
certain investment assets or projects does not exist or approaches zero infinitely. In this case,
investment returns should hinge on the structural composition of risk and the capacity to
assess it, leading to varied outcomes. Enterprises aim to realize the optimal level of risk,
maximize enterprise value, and obtain the best returns through effective risk management
tailored to their specific conditions, rather than merely seeking risk minimization.

As an organization with multiple stakeholders, enterprises that simply focus on or
pursue cost reduction may compress or harm the returns of other stakeholders, leading to
a short-term “zero-sum” game, and making it difficult to achieve a long-term “win-win”
situation. A sustainably developed enterprise should value growth as its core objective.
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This goal not only considers factors such as risk and time value but also highlights the
economic claim rights of equity value and debt value (Xing 2009). Therefore, enterprises
should fully consider the needs of stakeholders in risk management and avoid catering to
the interests of specific groups.

The STRIVE financial management model2 proposed by Zhang and Hu (2016) follows
a chain rule of “environmental analysis → corporate strategy → corporate goals → financial
activities → response strategies,” emphasizing the promotion of corporate value growth
through financial management activities directed by the enterprise’s strategic objectives
while controlling various risks within the acceptable range of enterprises (Zhang et al. 2021).
This model fully embodies the core role of financial management in coordinating corporate
objectives and stakeholder needs. However, due to deficiencies in internal corporate
governance, departments or individuals may exploit information asymmetry to pursue
their own performance objectives in practical economic activities, which will undermine
the achievement of the enterprise’s overall value objectives and infringe on the rights and
interests of other stakeholders.

The ERP systems can effectively manage related risks. The organizational information
processing theory (TOIP) suggests that, by enabling improved information processing
and managerial decision making, IT systems, such as ERP systems, can help a firm better
handle uncertainty (Tanriverdi and Ruefli 2004). Through real-time data analysis and risk
monitoring, ERP systems assist in identifying and preventing potential risks. The integrated
information platform enhances the transparency of information flow (Al-Jabri and Roztocki
2015; Elsayed et al. 2019) and improves communication efficiency, reducing information
silos among departments (Gattiker and Goodhue 2005), promotes mutual supervision,
and thereby reinforces the enterprise’s internal control mechanisms (Zhang and Shou
2009), which effectively mitigates moral hazards. In addition, ERP systems facilitate risk
evaluation and optimization in strategic decision-making, allowing enterprises to better
balance risk and return when implementing strategic plans (González-Rojas and Ochoa-
Venegas 2017), thus supporting the realization of overall goals, enhancing corporate value,
and increasing stakeholder returns.

Based on these, this study proposes the alternative Hypothesis H1b.

H1b: The financing costs of listed companies that implement ERP systems are higher, assuming
other conditions remain unchanged.

3. Sample Selection and Research Design
3.1. Sample Selection and Data Sources

This study selects China’s A-share listed companies from 2008 to 2021 as the research
sample. Financial data and corporate governance data are mainly from the CSMAR
database, partly from manual collection and collation (variable ERP, Supplier), RESSET
database (variable Stdret), CNRDS database (variable SOE), Choice database (variable SOE),
CCER database (variable SOE), DIB database (variable Control), as well as China Market
Index Database (variable Market), which ERP data is obtained from the annual reports
of A-share listed companies on the Shenzhen Stock Exchange (SZSE) and the Shanghai
Stock Exchange (SSE) from 2008 to 2021 by textual analyses. Then, the data is processed
and cleaned as follows: (1) Eliminating merged duplicates and entries duplicated due to
transfer to the main board; (2) Deleting listed financial enterprises such as banks, insurance,
and securities; (3) Removing ST and *ST listed enterprises; (4) Excluding enterprises with
missing data and outliers in the variables. Ultimately, 3635 companies and 23,228 firm-
year observations are retained. In order to eliminate the influence of extreme values, 1%
winsorize is applied to both ends of continuous variables. The software used for data
analysis in this paper is Stata 16 and Python 3.9.13.
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While our study is similar to existing studies in terms of how to obtain data on ERP
usage (Dorantes et al. 2013; Morris 2011; Cao et al. 2022), there are still two concerns about
the sample and data that need to be clarified. One primary concern is that Chinese listed
companies exhibit wide variability in quality, with many having yet to implement ERP
systems systematically, which excludes companies that have sporadically adopted certain
systems. ERP implementation here refers specifically to systematic implementation, which
refers to cases where the ERP system constitutes a significant part of the company’s major
investments.

The other primary concern is that since companies in China voluntarily disclose their
ERP usage, ERP users may not fully disclose their past and current usage in corporate
annual reports. However, we argue that not disclosing ERP usage is unlikely in China
for three reasons. Firstly, ERP usage is an important investment that will take multiple
years to implement, and the China Securities Regulatory Commission (CSRC) requires
companies to disclose important investment decisions in a timely manner, whether financial
or strategic. Secondly, ERP is a crucial tool for enterprise-wide risk management, and
its investment in China is considered a strategic investment that provides competitive
advantages (Blanco-Mesa et al. 2019), also indirectly illustrating one of the primary concerns
mentioned above: many listed companies have not implemented ERP systems. Many
companies use ERP implementation as a promotional tool to demonstrate their financial
strength and internal control capacity. This way enhances shareholder confidence in the
companies with ERP systems in China’s short-term financing-oriented capital market,
which gives listed companies strong incentives to report ERP system implementation
(Newman and Zhao 2008). Thirdly, the Chinese government encourages and promotes
companies’ usage of information technology. When companies do something encouraged
by the government, they are willing to report it because companies can leverage this
as a bargaining chip to seek benefits related to the project from the government. This
relationship between the government and businesses is a common phenomenon in China.
Consequently, it is concluded that the potential disclosure selectivity is unlikely to be
material enough to bias the inference of our tests.

3.2. Variable Selection and Definition
3.2.1. Explained Variables

Equity Financing Cost (r_PEG), currently, there are two main approaches to measure
the cost of equity financing: ex-post equity cost measurement represented by the CAPM
and the Fama-French three-factor model (Mazouz et al. 2014) (Although the CAPM was
originally developed as an ex-ante model, it is often applied using historical data in
academic research for non-predictive purposes, which is why it is referred to here as an
ex-post model), and ex-ante equity cost measurement represented by models such as the
PEG model (Easton 2004) and the GLS model (Gebhardt et al. 2001). In addition, ex-ante
equity cost models also include the Gordon model (Gordon and Gordon 1997), MPEG
model (Easton 2004), AGR model (Easton 2004), OJ model (Ohlson and Juettner-Nauroth
2005). Many scholars have pointed out the differences between the characteristics of ex-
ante and ex-post equity cost models. They argue that ex-post equity cost models typically
have more assumptions, are more incorrect, and have narrower applications (Fama and
French 1997; Claus and Thomas 2001). Comparatively, the ex-ante equity cost models have
fewer assumptions, more accurate and reliable estimation results, and broader applications.
Particularly, the PEG model more effectively captures the effects of various risk factors and
demonstrates greater applicability to the Chinese capital market compared to the above
models. Therefore, the PEG model is used to estimate the cost of corporate equity financing.
The specific formula for calculating the indicator is detailed in Table 1.
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Table 1. Variable definition.

Variable Type Variable Variable Name Variable Definition

Explained variables r_PEG Equity financing cost r_PEG =
√
(EPSt+2 − EPSt+1)/Pt, EPSt + 1 and EPSt + 2 are the

forecast earnings per share at the end of t + 1 and t + 2, respectively.
r_DEBT Debt financing cost r_DEBT = interest expense/total liabilities.

Explanatory variables ERP ERP implementation The dummy variable, which equals 1 if the enterprise adopts ERP
in the current period, otherwise equals 0.

Control variables 1 (Controls1) Size Company size Natural logarithm of the company’s total assets at the end of the
year.

Lev Asset-liability ratio Total liabilities of the company at the end of the year divided by
total assets.

Growth Enterprise growth Growth = (current period’s annual revenue—previous period’s
annual revenue)/previous period’s annual revenue.

ROA Return on assets Net profit at the end of the year divided by total assets.

SOE Property nature The dummy variable, which equals 1 if the actual controller of the
enterprise is the country, otherwise equals 0.

Beta Beta coefficient The comprehensive rate of return in the Shanghai and Shenzhen
markets is selected as the market rate of return for all stocks.

Market Marketization process degree The marketization process index was announced by Fan Gang in
2022.

Top1 Largest shareholder’s shareholding
ratio (%) Proportion of the largest shareholder at the end of the year.

Dual Ownership and management right
structure

The dummy variable, which equals 1 if the chairman and general
manager are the same person, otherwise equals 0.

Independent Proportion of independent directors
(%)

The ratio of the number of independent directors to the number of
directors at the end of the year.

Interest Interest coverage ratio Interest = (net profit + income tax expenses + financial
expenses)/financial expenses.

Big4 Audit quality The dummy variable, which equals 1 if the auditor is from the four
major accounting firms in China, otherwise equals 0.

Age Company age Age = Ln [1 + (sample cut-off date-company establishment date)].
Board Board size Board = Ln (1 + number of directors).

Analyst Analyst coverage Analyst = Ln [1 + number of analysts (or teams)].

Tobinq Tobin’s Q Tobinq = total market value/assets, obtained from Tobin’s Q value
A in the CSMAR database.

MB Market-to-book Ratio The ratio of market value to book value (shareholders’ equity) is
from the CSMAR database.

Dividend Cash dividend payout ratio Pre-tax cash dividend divided by earnings per share.
Ind Industry Industry dummy variable.
Year Year Year dummy variable.

Control variables 2 (Controls2) Size Company size Natural logarithm of the company’s total assets at the end of the
year.

Lev Asset-liability ratio Total liabilities of the company at the end of the year divided by
total assets.

Growth Enterprise growth Growth = (current period’s annual revenue-previous period’s
annual revenue)/previous period’s annual revenue.

ROA Return on assets Net profit at the end of the year divided by total assets.

SOE Property nature The dummy variable, which equals 1 if the actual controller of the
enterprise is the country, otherwise equals 0.

Market Marketization process degree The marketization process index was announced by Fan Gang in
2022.

Independent Proportion of independent directors
(%)

The ratio of the number of independent directors to the number of
directors at the end of the year.

Interest Interest coverage ratio Interest = (net profit + income tax expenses + financial
expenses)/financial expenses.

Big4 Audit quality The dummy variable, which equals 1 if the auditor is from the four
major accounting firms in China, otherwise equals 0.

Age Company age Age = Ln [1 + (sample cut-off date-company establishment date)].
Board Board size Board = Ln (1 + number of directors).

Analyst Analyst coverage Analyst = Ln [1 + number of analysts (or teams)].

Tang Tangibility of assets Tang = (total assets-net intangible assets-net goodwill)/total
assets.

FCF Operating cash flow Net cash flow from operating activities divided by total assets.

Loss Net profit The dummy variable, which equals 1 if the net profit is negative,
otherwise equals 0.

Ind Industry Industry dummy variable.
Year Year Year dummy variable.

Debt Financing Cost (r_DEBT), this article adopts the conventional treatment method
to define the cost of debt financing, referring to references (Xu and Li 2020; Sun et al. 2022),
and the specific formula for the calculation of the indicator is detailed in Table 1.

3.2.2. Explanatory Variables

ERP Implementation (ERP), Huang et al. (2020) constructed the measure of business
and financial information integration (BFII) based on the management discussion and
analysis (MD & A) in the annual report. However, due to the weak standardization of
early reports by certain listed companies, this study, while referencing the aforementioned
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methods, extends the text scope from MD&A to the entire report to construct the ERP
proxy variable and prevent the omission of some samples. The specific text analysis
method for constructing ERP proxy variables follows the following six steps: First step,
download the annual reports of all A-share listed companies on the SSE and SZSE for
the first disclosure, taking into account that their information transmission effect in the
capital market is stronger than the revised report. The second step is to convert all annual
report formats into a unified text format. The third step is to use text analysis methods to
extract keywords from all texts. In terms of the principle of word extraction, the methods
are learned from Yuan et al. (2017). The keywords are set as “ERP” to more accurately
distinguish ERP from other easily confusing concepts, such as digitalization or FBII. The
fourth step is to sort out the companies that have implemented ERP manually. The fifth
step is to use the same method above to process MD&A texts in the CSMAR database
and compare the differences between the two results, manually checking and filling in the
missing information. The sixth step is to set the ERP proxy variable. Considering that ERP
systems are significant capital investment projects that are time-consuming and require
substantial financial resources, if a company implements ERP in the observed year, then the
variable ERP of the observation year and the following years is set to 1. Otherwise, it is 0.

3.2.3. Control Variables

In selecting control variables, this paper references and draws from a lot of literature.
Due to the differing factors influencing equity financing cost and debt financing cost,
this paper divides control variables into two groups according to the explained variables:
control variables of equity financing cost and control variables of debt financing cost. This
paper’s basic regression, mediation, moderation, and instrumental variable tests will all
adhere to the abovementioned grouping.

Control Variables of Equity Financing Cost (Controls1), referring to relevant studies
(Zhao et al. 2020; Wang and Tan 2022), the following control variables are set: company
size (Size), asset-liability ratio (Lev), enterprise growth (Growth), return on assets (ROA),
property nature (SOE), company age (Age), beta coefficient (Beta), market-to-book ratio
(MB), interest coverage ratio (Interest), largest shareholder’s shareholding ratio (Top1),
ownership and management right structure (Dual), proportion of independent directors
(Independent), board size (Board), audit quality (Big4), analyst coverage (Analyst), marketi-
zation process degree (Market), tobin’s Q (Tobinq), cash dividend payout ratio (Dividend),
Ind and Year refer to the industry and year, respectively, which are included as control
variables to control the fixed effect of industry and year. The specific formula for calculating
the indicators is shown in Table 1.

Control Variables of Debt Financing Cost (Controls2), drawing from relevant references
(Xu and Li 2020; Sun et al. 2022), the following control variables are set: company size (Size),
asset-liability ratio (Lev), enterprise growth (Growth), return on assets (ROA), operating
cash flow (FCF), tangibility of assets (Tang), property nature (SOE), company age (Age),
interest coverage ratio (Interest), proportion of independent directors (Independent), board
size (Board), audit quality (Big4), analyst coverage (Analyst), net profit (Loss), marketization
process degree (Market). Ind and Year refer to the industry and year, respectively, which
are included as control variables to control for the fixed effect of industry and year. The
specific formula for calculating the indicators is shown in Table 1.

3.3. Model Design

This research constructs models (1) and (2) to examine the impact of ERP implementa-
tion on equity financing cost and debt financing cost.

r_PEGi,t = α0 + α1ERPi,t + ∑Controls1i,t + ∑Indj + ∑Yeart + εi,t (1)
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r_DEBTi,t = β0 + β1ERPi,t + ∑Controls2i,t + ∑Indj + ∑Yeart + εi,t (2)

Among them, r_PEGi, t is the proxy variable of equity financing cost, r_DEBTi, t is
the proxy variable of debt financing cost, Controls1i, t and Controls2i, t are the control
variables of equity financing cost and debt financing cost, respectively, and the specific
definitions are shown in Table 1. If coefficient α1 is significantly less than 0, it indicates
a negative correlation between the implementation of ERP and equity financing cost,
suggesting that the implementation of ERP systems significantly reduces equity financing
costs, thus supporting H1a. Conversely, if coefficient α1 is significantly greater than 0, it
indicates a positive correlation between the implementation of ERP and equity financing
cost, implying that the implementation of ERP systems significantly increases equity
financing cost, thereby supporting H1b. If coefficient β1 is significantly less than 0, it
indicates a negative correlation between the implementation of ERP and debt financing cost,
suggesting that the implementation of ERP systems significantly reduces debt financing cost,
thus supporting H1a. Conversely, if coefficient β1 is significantly greater than 0, it indicates
a positive correlation between the implementation of ERP and debt financing cost, implying
that the implementation of ERP systems significantly increases debt financing cost, thereby
supporting H1b. Additionally, in order to alleviate the influence of heteroscedasticity on
the regression results, heteroscedasticity-robust standard errors are uniformly employed
in the basic regression, mediation regression, moderation regression, and instrumental
variable regression.

4. Empirical Test and Result Analysis
4.1. Descriptive Statistical Analysis

Table 2 presents the descriptive statistics of the main variables. First, the mean values
of the variable ERP in the equity financing cost sample and the debt financing cost sample
are 0.5389 and 0.5408, respectively, indicating that during the observation period of the
sample, approximately 53.89% and 54.08% of the listed companies implemented ERP
systems, providing a solid data foundation for this study. Second, the mean value of the
variable r_PEG is 0.1072, with a standard deviation of 0.0412, while the mean value of the
variable r_DEBT is 0.0191, with a standard deviation of 0.0146. According to the results,
it is found that, on average, the difference between equity financing cost among different
listed companies is significantly greater than the difference between debt financing cost
among different listed companies. Finally, comparing the statistical results of p25, p50, and
p75 quantiles of the entire sample, it can be observed that the equity financing cost and
debt financing cost of listed companies that implemented ERP systems are significantly
higher than those of listed companies that did not implement ERP systems.

Table 3 reports the results of the correlation analysis. The Pearson and Spearman
correlation coefficients between the variable r_PEG and the variable ERP are 0.017 and 0.038,
respectively, both significantly positively correlated at the 1% level. However, the Pearson
and Spearman correlation coefficients between the variable r_DEBT and the variable ERP
are −0.097 and −0.078, respectively, both significantly negatively correlated at the 1% level.
These data analysis results, to some extent, reflect that the cost of equity financing for listed
companies implementing ERP systems is significantly higher than those not implementing
ERP systems, while the cost of debt financing for listed companies implementing ERP
systems is significantly lower than those not implementing ERP systems. Additionally,
there are significant correlations between the variables r_PEG, r_DEBT, and other control
variables. Although the correlation between each control variable is also significant, the
coefficients are generally small, and their absolute values are generally between 0 and
0.3, with only a few exceeding this range. Therefore, the model is unlikely to have severe
multicollinearity problems (further VIF testing will be conducted in subsequent analysis).
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Table 2. Descriptive statistical analysis.

Variable Obs. Mean Std. Min p25 p50 p75 Max

r_PEG 23,140 0.1071 0.0411 0.0187 0.0797 0.1029 0.1287 0.3537
ERP 23,140 0.5389 0.4985 0.0000 0.0000 1.0000 1.0000 1.0000
Lev 23,140 0.4143 0.2027 0.0260 0.2501 0.4097 0.5689 0.8692

Growth 23,140 0.2164 0.3863 −0.6149 0.0214 0.1479 0.3153 3.8940
Market 23,140 9.4140 1.6768 3.3590 8.6250 9.6560 10.5780 12.3900
ROA 23,140 0.0530 0.0512 −0.3227 0.0244 0.0488 0.0789 0.2336
Top1 23,140 36.8898 15.7943 8.3800 24.5700 36.0200 48.4750 76.0000
SOE 23,140 0.3643 0.4812 0.0000 0.0000 0.0000 1.0000 1.0000
Dual 23,140 0.2827 0.4503 0.0000 0.0000 0.0000 1.0000 1.0000

Independent 23,140 38.4261 4.5919 25.0000 33.3300 37.5000 42.8571 57.1400
Beta 23,140 1.1486 0.4129 −2.1330 0.9499 1.1483 1.3345 4.4364

Interest 23,140 −1.3258 89.4650 −664.9852 −7.0769 3.4632 11.4311 670.9388
Big4 23,140 0.0796 0.2707 0.0000 0.0000 0.0000 0.0000 1.0000
Size 23,140 22.3565 1.3512 19.7186 21.3694 22.1552 23.1369 26.8319
Age 23,140 2.8240 0.3730 0.9846 2.6128 2.8740 3.0905 3.5845

Board 23,140 2.2576 0.1780 1.7918 2.0794 2.3026 2.3026 2.7726
MB 23,140 3.8261 2.4109 1.2246 2.3025 3.1789 4.5047 24.0023

Dividend 23,140 0.2886 0.2833 −0.0740 0.1022 0.2390 0.3846 2.3294
Analyst 23,140 2.0968 0.8829 0.6931 1.3863 2.0794 2.7726 3.9703
Tobinq 23,140 2.0647 1.3180 0.8106 1.2536 1.6459 2.3702 11.5201

r_DEBT 23,624 0.0191 0.0146 −0.0226 0.0068 0.0171 0.0284 0.0846
ERP 23,624 0.5408 0.4983 0.0000 0.0000 1.0000 1.0000 1.0000
Lev 23,624 0.4370 0.1982 0.0283 0.2808 0.4330 0.5873 0.9046

Tang 23,624 0.9242 0.0912 0.4397 0.9117 0.9553 0.9784 1.0000
Growth 23,624 0.2206 0.4349 −0.5587 0.0139 0.1434 0.3141 4.3095
Market 23,624 9.3954 1.6975 3.3590 8.5940 9.6560 10.5780 12.3900

CFC 23,624 0.0494 0.0701 −0.2304 0.0102 0.0488 0.0909 0.3021
ROA 23,624 0.0465 0.0531 −0.3408 0.0206 0.0439 0.0729 0.2392
SOE 23,624 0.3816 0.4858 0.0000 0.0000 0.0000 1.0000 1.0000

Independent 23,624 38.4342 4.5751 28.5700 33.3300 37.5000 42.8571 57.1400
Interest 23,624 1.4599 85.1401 −660.5833 −2.2915 3.8232 11.7985 761.7848

Big4 23,624 0.0794 0.2703 0.0000 0.0000 0.0000 0.0000 1.0000
Loss 23,624 0.0682 0.2521 0.0000 0.0000 0.0000 0.0000 1.0000
Size 23,624 22.4205 1.3403 19.7186 21.4492 22.2335 23.1985 26.8122
Age 23,624 2.8435 0.3633 0.9846 2.6414 2.8922 3.0984 3.5841

Board 23,624 2.2600 0.1781 1.7918 2.0794 2.3026 2.3026 2.7726
Analyst 23,624 1.9991 0.9018 0.6931 1.0986 1.9459 2.7081 3.9703
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Table 3. Key variable correlation coefficient matrix.

Equity
Financing

Cost
r_PEG ERP Lev Growth Market ROA Top1 SOE Dual Independent Beta Interest Big4 Size Age Board MB Dividend Analyst Tobinq

r_PEG 1 0.038 *** 0.205 *** 0.095 *** 0.000 −0.026 *** −0.022 *** −0.048 *** −0.007 0.025 *** −0.029 *** 0.046 *** 0.004 0.143 *** −0.011 * −0.007 −0.129 *** −0.058 *** 0.095 *** −0.334 ***
ERP 0.017 *** 1 0.025 *** −0.002 0.158 *** −0.009 −0.048 *** −0.098 *** 0.023 *** 0.043 *** 0.009 0.011 * 0.040 *** 0.097 *** 0.088 *** −0.058 *** 0.011 * 0.004 0.056 *** 0.017 **
Lev 0.226 *** 0.019 *** 1 0.015 ** −0.103 *** −0.480 *** 0.084 *** 0.335 *** −0.174 *** −0.037 *** −0.059 *** 0.141 *** 0.129 *** 0.575 *** 0.176 *** 0.150 *** 0.438 *** −0.260 *** 0.005 −0.405 ***

Growth 0.038 *** −0.013 ** 0.049 *** 1 0.032 *** 0.256 *** −0.049 *** −0.115 *** 0.067 *** 0.017 ** 0.038 *** 0.095 *** −0.037 *** −0.025 *** −0.098 *** −0.038 *** 0.117 *** −0.037 *** 0.176 *** 0.118 ***
Market −0.023 *** 0.155 *** −0.117 *** 0.011 * 1 0.096 *** −0.070 *** −0.266 *** 0.166 *** 0.061 *** −0.036 *** 0.014 ** 0.051 *** −0.000 0.178 *** −0.192 *** −0.006 0.077 *** −0.032 *** 0.097 ***

ROA −0.063 *** −0.016 ** −0.419 *** 0.175 *** 0.070 *** 1 0.053 *** −0.199 *** 0.097 *** 0.000 −0.050 *** 0.062 *** −0.018 *** −0.214 *** −0.084 *** −0.055 *** −0.068 *** 0.250 *** 0.337 *** 0.368 ***
Top1 −0.019 *** −0.049 *** 0.086 *** −0.025 *** −0.072 *** 0.072 *** 1 0.221 *** −0.057 *** 0.009 −0.098 *** −0.003 0.109 *** 0.147 *** −0.077 *** 0.034 *** −0.043 *** 0.090 *** 0.036 *** −0.140 ***
SOE −0.034 *** −0.098 *** 0.337 *** −0.081 *** −0.260 *** −0.146 *** 0.223 *** 1 −0.322 *** −0.112 *** −0.087 *** 0.017 ** 0.158 *** 0.388 *** 0.132 *** 0.295 *** 0.064 *** −0.068 *** 0.005 −0.258 ***
Dual −0.019 *** 0.023 *** −0.174 *** 0.038 *** 0.164 *** 0.073 *** −0.061 *** −0.322 *** 1 0.098 *** 0.061 *** −0.032 *** −0.077 *** −0.210 *** −0.087 *** −0.201 *** −0.023 *** 0.038 *** 0.007 0.139 ***

Independent 0.024 *** 0.044 *** −0.008 −0.000 0.040 *** −0.001 0.026 *** −0.069 *** 0.079 *** 1 0.006 −0.001 −0.011 * −0.048 *** −0.050 *** −0.445 *** 0.008 −0.019 *** 0.004 0.039 ***
Beta −0.022 *** 0.006 −0.049 *** 0.039 *** −0.033 *** −0.027 *** −0.079 *** −0.078 *** 0.046 *** −0.004 1 −0.009 −0.113 *** −0.167 *** −0.099 *** −0.067 *** 0.028 *** −0.059 *** −0.042 *** 0.096 ***

Interest 0.015 ** 0.004 0.074 *** 0.016 ** −0.017 *** −0.049 *** 0.008 0.023 *** −0.014 ** 0.008 −0.006 1 0.036 *** 0.117 *** 0.056 *** 0.016 ** 0.013 ** −0.041 *** 0.049 *** −0.057 ***
Big4 0.003 0.040 *** 0.129 *** −0.028 *** 0.055 *** −0.002 0.116 *** 0.158 *** −0.077 *** 0.019 *** −0.093 *** 0.009 1 0.301 *** 0.046 *** 0.081 *** −0.030 *** 0.037 *** 0.145 *** −0.168 ***
Size 0.149 *** 0.085 *** 0.572 *** 0.006 −0.002 −0.148 *** 0.171 *** 0.397 *** −0.200 *** 0.011 * −0.162 *** 0.044 *** 0.366 *** 1 0.311 *** 0.215 *** 0.072 *** −0.070 *** 0.273 *** −0.478 ***
Age −0.016 ** 0.085 *** 0.183 *** −0.052 *** 0.161 *** −0.073 *** −0.087 *** 0.128 *** −0.082 *** −0.069 *** −0.046 *** 0.009 0.033 *** 0.269 *** 1 0.010 0.085 *** −0.044 *** −0.106 *** −0.075 ***

Board −0.001 −0.056 *** 0.158 *** −0.032 *** −0.187 *** −0.040 *** 0.042 *** 0.300 *** −0.189 *** −0.373 *** −0.064 *** 0.009 0.092 *** 0.235 *** 0.011 * 1 −0.018 *** 0.032 *** 0.096 *** −0.156 ***
MB −0.126 *** 0.003 0.337 *** 0.096 *** −0.009 −0.008 −0.030 *** 0.028 *** −0.014 ** 0.010 0.015 ** −0.008 −0.032 *** 0.010 0.097 *** −0.034 *** 1 −0.210 *** 0.119 *** 0.563 ***

Dividend −0.059 *** 0.013 * −0.211 *** −0.091 *** 0.043 *** 0.148 *** 0.077 *** −0.072 *** 0.029 *** −0.004 −0.036 *** −0.023 *** 0.017 *** −0.059 *** −0.046 *** 0.021 *** −0.153 *** 1 0.080 *** 0.009
Analyst 0.066 *** 0.056 *** 0.003 0.091 *** −0.015 ** 0.323 *** 0.037 *** 0.006 0.007 0.024 *** −0.039 *** −0.014 ** 0.148 *** 0.289 *** −0.113 *** 0.099 *** 0.098 *** 0.024 *** 1 0.108 ***
Tobinq −0.282 *** 0.010 −0.298 *** 0.066 *** 0.073 *** 0.305 *** −0.093 *** −0.169 *** 0.084 *** 0.018 *** 0.043 *** −0.056 *** −0.093 *** −0.319 *** 0.008 −0.128 *** 0.714 *** −0.018 *** 0.131 *** 1

Debt
financing

cost
r_DEBT ERP Lev Tang Growth Market CFC ROA SOE Independent Interest Big4 Loss Size Age Board Analyst

r_DEBT 1 −0.078 *** 0.299 *** −0.069 *** −0.110 *** −0.195 *** −0.053 *** −0.313 *** 0.094 *** −0.018 *** 0.098 *** 0.006 0.140 *** 0.103 *** −0.004 0.076 *** −0.118 ***
ERP −0.097 *** 1 0.007 −0.092 *** −0.001 0.169 *** 0.027 *** 0.003 −0.105 *** 0.046 *** 0.002 0.041 *** 0.006 0.097 *** 0.082 *** −0.060 *** 0.063 ***
Lev 0.248 *** 0.003 1 0.125 *** −0.008 −0.116 *** −0.148 *** −0.463 *** 0.321 *** −0.038 *** 0.026 *** 0.115 *** 0.152 *** 0.533 *** 0.157 *** 0.137 *** −0.024 ***

Tang −0.035 *** −0.042 *** 0.105 *** 1 −0.033 *** −0.006 −0.081 *** −0.004 0.119 *** −0.038 *** −0.055 *** −0.004 −0.027 *** 0.034 *** −0.017 *** 0.038 *** −0.044 ***
Growth −0.078 *** −0.020 *** 0.032 *** −0.103 *** 1 0.032 *** 0.023 *** 0.285 *** −0.120 *** 0.013 ** 0.121 *** −0.034 *** −0.211 *** −0.030 *** −0.095 *** −0.037 *** 0.179 ***
Market −0.209 *** 0.167 *** −0.125 *** −0.028 *** 0.001 1 0.037 *** 0.109 *** −0.265 *** 0.052 *** 0.030 *** 0.050 *** −0.021 *** 0.005 0.167 *** −0.181 *** −0.013 *

CFC −0.036 *** 0.034 *** −0.155 *** −0.047 *** 0.000 0.029 *** 1 0.413 *** 0.032 *** −0.024 *** 0.050 *** 0.090 *** −0.158 *** 0.068 *** 0.067 *** 0.052 *** 0.176 ***
ROA −0.258 *** −0.005 −0.391 *** 0.043 *** 0.186 *** 0.073 *** 0.395 *** 1 −0.188 *** −0.010 0.201 *** 0.000 −0.437 *** −0.162 *** −0.069 *** −0.039 *** 0.353 ***
SOE 0.084 *** −0.105 *** 0.322 *** 0.102 *** −0.076 *** −0.255 *** 0.030 *** −0.126 *** 1 −0.109 *** −0.021 *** 0.156 *** 0.035 *** 0.376 *** 0.127 *** 0.289 *** −0.010

Independent −0.012 * 0.045 *** −0.010 −0.019 *** −0.003 0.029 *** −0.017 *** −0.013 ** −0.067 *** 1 0.003 −0.013 ** 0.008 −0.050 *** −0.052 *** −0.438 *** 0.006
Interest 0.064 *** 0.004 0.051 *** −0.009 0.020 *** −0.013 * −0.010 −0.006 0.013 * 0.007 1 0.030 *** −0.201 *** 0.057 *** 0.038 *** −0.005 0.079 ***

Big4 −0.005 0.041 *** 0.114 *** −0.010 −0.025 *** 0.056 *** 0.087 *** 0.013 ** 0.156 *** 0.017 *** 0.010 1 −0.014 ** 0.303 *** 0.034 *** 0.090 *** 0.153 ***
Loss 0.143 *** 0.006 0.161 *** −0.016 ** −0.140 *** −0.030 *** −0.146 *** −0.594 *** 0.035 *** 0.005 −0.020 *** −0.014 ** 1 −0.001 0.030 *** −0.015 ** −0.165 ***
Size 0.050 *** 0.087 *** 0.530 *** 0.007 0.002 0.012 * 0.065 *** −0.092 *** 0.382 *** 0.005 0.028 *** 0.365 *** −0.004 1 0.297 *** 0.209 *** 0.283 ***
Age −0.012 * 0.079 *** 0.168 *** −0.057 *** −0.042 *** 0.152 *** 0.073 *** −0.057 *** 0.124 *** −0.072 *** 0.008 0.020 *** 0.036 *** 0.256 *** 1 0.010 −0.104 ***

Board 0.070 *** −0.057 *** 0.143 *** 0.043 *** −0.032 *** −0.174 *** 0.051 *** −0.018 *** 0.294 *** −0.371 *** 0.006 0.100 *** −0.012 * 0.231 *** 0.013 ** 1 0.095 ***
Analyst −0.126 *** 0.064 *** −0.027 *** −0.033 *** 0.078 *** 0.005 0.180 *** 0.325 *** −0.009 0.023 *** −0.008 0.158 *** −0.164 *** 0.302 *** −0.112 *** 0.100 *** 1

Note: This table includes the correlation analysis results of both equity financing and debt financing variables. The Pearson correlation coefficient is located in the lower-left corner of
each section, and the Spearman correlation coefficient is located in the upper-right corner. The symbols *, **, and *** denote significance at the 0.1, 0.05, and 0.01 levels, respectively.
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Table 4 reports the results of the univariate tests. For the sample group without
implementing ERP systems, the mean of variable r_PEG is 0.106, with a median of 0.101.
For the sample group implementing ERP systems, the mean of variable r_PEG is 0.108,
with a median of 0.104. Therefore, on average, the cost of equity financing for listed
companies implementing ERP systems is significantly higher than those not implementing
ERP systems. Similarly, for the sample group implementing ERP systems, the mean of
variable r_DEBT is 0.021, with a median of 0.019. For the ERP implementation group, the
mean of variable r_DEBT is 0.018, with a median of 0.016. On average, the cost of debt
financing for listed companies implementing ERP systems is significantly lower than those
not implementing ERP systems.

Table 4. Univariate test results.

Variable
Without Implementing ERP Systems Implementing ERP Systems

Mean Test Median Test
Obs. Mean Median Obs. Mean Median

r_PEG 10,699 0.106 0.101 12,471 0.108 0.104 −0.002 *** −0.003 ***
r_DEBT 10,849 0.021 0.019 12,775 0.018 0.016 0.003 *** 0.003 ***

In summary, the correlation analysis and univariate tests yielded relatively consistent
results, indicating that the equity financing cost of listed companies adopting ERP systems
is significantly higher than that of those not adopting ERP systems, while the debt financing
cost of these companies adopting ERP systems is significantly lower than that of those
not adopting ERP systems. However, the descriptive statistical results showed partially
inconsistent findings, suggesting that listed companies implementing ERP systems exhibit
higher costs in both equity and debt financing compared to those not implementing ERP
systems. Therefore, further data examination and analysis are needed.

4.2. Baseline Regression (OLS Regression) Analysis

Table 5 presents the regression outcomes of ERP implementation on equity and debt
financing costs. Column (1) shows that the coefficient of the variable ERP is significantly
positive at the 1% level, after controlling for industry and year fixed effects as well as other
control variables. Column (2) shows that the coefficient of the variable ERP is significantly
negative at the 1% level under the same controls. The above results suggest that the equity
financing cost of listed companies adopting ERP systems is higher than that of those not
adopting ERP systems, supporting hypothesis H1b, while the debt financing cost of those
companies adopting ERP systems is lower than that of those not adopting ERP systems,
supporting hypothesis H1a. Specifically, the coefficient of the variable ERP in column
(1) is 0.0016, indicating that, with control variables held constant, on average, the equity
financing cost of listed companies implementing ERP systems is, on average, 0.16% higher
than that of those not implementing ERP systems. Similarly, the coefficient of the variable
ERP in column (2) is −0.0009, indicating that, with control variables held constant, the
debt financing cost of listed companies implementing ERP systems is, on average, 0.09%
lower than that of those not implementing ERP systems. In addition, multicollinearity tests
were conducted on the two models, with the variance inflation factor (VIF) values basically
within the [0, 3] range; although a few exceeded this interval, they remained far below the
generally accepted threshold of 10. Therefore, the likelihood of multicollinearity in the
models is minimal.
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Table 5. ERP implementation and equity and debt financing costs: baseline regression.

Variable (1)
r_PEG

(2)
r_DEBT Variable (1)

r_PEG
(2)

r_DEBT

ERP 0.0016 *** −0.0009 *** Size 0.0015 *** 0.0002
(0.0005) (0.0002) (0.0003) (0.0001)

Lev 0.0429 *** 0.0156 *** Age 0.0013 * 0.0019 ***
(0.0028) (0.0007) (0.0007) (0.0003)

Growth 0.0005 −0.0017 *** Board −0.0083 *** −0.0002
(0.0007) (0.0002) (0.0016) (0.0005)

Market −0.0002 −0.0004 *** Tobinq −0.0033 ***
(0.0002) (0.0001) (0.0005)

ROA 0.0195 *** −0.0441 *** MB −0.0013 ***
(0.0068) (0.0026) (0.0003)

Top1 −0.0001 *** Dividend −0.0043 ***
(0.0000) (0.0009)

SOE −0.0098 *** −0.0035 *** Analyst 0.0032 *** −0.0012 ***
(0.0007) (0.0002) (0.0003) (0.0001)

Dual −0.0008 Tang −0.0099 ***
(0.0005) (0.0010)

Independent 0.0000 0.0000 CFC 0.0087 ***
(0.0001) (0.0000) (0.0015)

Beta −0.0002 Loss −0.0006
(0.0005) (0.0004)

Interest −0.0000 ** 0.0000 *** _cons 0.1048 *** 0.0372 ***
(0.0000) (0.0000) (0.0086) (0.0031)

Big4 −0.0068 *** −0.0003
(0.0009) (0.0003)

Ind Yes Yes Observations 23140 23624
Year Yes Yes R-squared 0.2819 0.3043

Note: The robust standard error of heteroscedasticity is indicated in parentheses. The symbols *, **, and *** denote
significance at the 0.1, 0.05, and 0.01 levels, respectively.

5. Robustness Tests
5.1. Endogeneity Issue Resolution
5.1.1. Instrumental Variable (IV) Method

Although the problem of omitted variable bias has been alleviated to some extent
by improving control variables and adopting industry and time fixed effects, there is
still a potential reverse causal relationship that influences the research results. Therefore,
the instrumental variable method is further employed to alleviate endogeneity problems.
This study employed a two-stage least squares regression (2SLS or TSLS) model with
two instrumental variables: (1) the natural logarithm of the number of ERP providers
within a 200 km radius of the registered location of listed companies (Supplier), and (2) the
proportion of the accumulated number of other listed companies that have adopted ERP
systems in the same province to the total number of listed companies in that province
(Emulation).

Based on the fact that listed companies are more likely to receive attention from
ERP suppliers and are more willing to choose ERP suppliers with convenient technical
support and after-sales service, the geographical density of ERP suppliers will increase the
opportunities for nearby listed companies to implement ERP (Cao et al. 2022). However,
there is no direct causal relationship between the number of ERP suppliers within a radius
of 200 km around the registered address of the listed company and the costs of equity
financing and debt financing. Therefore, the variable Supplier theoretically satisfies the
conditions of correlation and exogeneity of instrumental variables. The study involves
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four steps to calculate the number of ERP manufacturers or vendors within a radius of
200 km from the registered address of a listed company. First, download the latitude
and longitude of all registered addresses of listed companies from the CSMAR database.
Then, the registered geographical locations of major ERP manufacturers or suppliers in the
Chinese Mainland (UFIDA, Kingdee, Inspur, Digiwin, SAP, Oracle, Accenture, IBM, Infor,
and Sage) were manually collected through the Tianyancha official website, and they were
converted into longitude and latitude using the Gaode Map API. After that, calculate the
distance between the two locations based on the longitude and latitude of the registered
address of the listed company and the registered address of the ERP manufacturer or
supplier. Finally, the number of ERP suppliers within a radius of 200 km of the registered
address of all listed companies was calculated based on the distance between the two
locations.

DiMaggio and Powell (1983) believe that in order to enhance competitiveness, corpo-
rate management tends to emulate the experiences and practices they perceive as successful
in dealing with uncertainty. Since implementing ERP systems can enhance a firm’s strate-
gic competitive advantage, the more listed companies within a province implement ERP
systems, the greater the likelihood of other companies within that province also adopting
ERP systems (Yuan et al. 2017). However, there is no direct causal relationship between the
number of ERP vendors within a 200 km radius around the listed company’s registered
address and the costs of equity financing and debt financing. Therefore, the variable Emula-
tion also theoretically satisfies the conditions of correlation and exogeneity for instrumental
variables.

First, the two instrumental variables are regressed with the control variables in models
(1) and (2), respectively, to obtain the fitted values of the core explanatory variable PERP;
then, the fitted values of PERP are added to models (1) and (2) for regression, respectively.
The final 2SLS results are shown in Table 6. In the first stage, the minimum eigenvalue
statistic(F-value) of the weak instrument test results for models (1) and (2) are all greater
than the critical value of 19.93 (Stock and Yogo 2002), which allows the acceptance of the test
bias for weak instrumental variables to be 10% (not reported due to space limitations), and
both are all greater than the empirical value 10, indicating that neither of the instrumental
variables are weak instrumental variables. In the second stage, the sargan (score) chi2 (1)
(p value) of the overidentification test (Sargan Test) results of models (1) and (2) are greater
than 0.05, indicating that the instrumental variables meet the exclusivity requirements,
and the durbin (score) chi2 (1) (p value) of the endogeneity test (Durbin-Wu-Hausman
Test) results of models (1) and (2) are less than 0.05, indicating that the two models exist
endogeneity. The above test results show that variable Supplier and variable Emulation are
effective instrumental variables. Column (2) shows that the regression coefficient of the
variable ERP is significantly positive at the 1% level, indicating that, all else being equal, on
average, the cost of equity financing for listed companies implementing ERP systems is
higher compared to those that do not implement ERP systems. Column (4) shows that the
coefficient of the variable ERP is significantly positive at the 10% level, indicating that, all
else being equal, on average, the cost of debt financing for listed companies implementing
ERP systems is higher compared to those that do not implement ERP systems. It is
noteworthy that this result contradicts the direction of the regression coefficient in the
baseline regression results of Model (2).
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Table 6. Results of two-stage regression of instrumental variables.

Two-Stage (1)
The First Stage

(2)
The Second Stage

(3)
The First Stage

(4)
The Second Stage

Variable ERP r_PEG ERP r_DEBT

Supplier −0.0236 *** −0.0134 **
(−4.4566) (−2.5722)

Emulation 0.5064 *** 0.4502 ***
(8.3598) (7.6190)

PERP 0.0253 *** 0.0102 ***
(2.8303) (2.6855)

Lev 0.1534 *** 0.0389 *** 0.0542 ** 0.0149 ***
(4.4435) (12.1606) (2.4166) (20.4054)

Tang −0.1562 *** −0.0081 ***
(−4.2752) (−6.4411)

Growth −0.0098 0.0008 −0.0180 ** −0.0015 ***
(−1.1529) (1.0459) (−2.4386) (−6.2233)

Market 0.0140 *** −0.0007 *** 0.0150 *** −0.0007 ***
(3.7776) (−2.6285) (4.1589) (−6.0831)

CFC 0.1931 *** 0.0065 ***
(3.7975) (3.6420)

ROA −0.4039 *** 0.0288 *** −0.3698 *** −0.0402 ***
(−5.2701) (3.6420) (−4.1189) (−13.2026)

Top1 −0.0003 −0.0001 ***
(−1.2145) (−5.5345)

SOE −0.0381 *** −0.0089 *** −0.0362 *** −0.0031 ***
(−4.5782) (−11.3342) (−4.5511) (−11.1284)

Dual −0.0288 *** −0.0001
(−3.8983) (−0.0808)

Independent 0.0030 *** −0.0000 0.0030 *** −0.0000
(4.0820) (−0.3934) (4.1680) (−0.7725)

Beta −0.0016 −0.0002
(−0.1780) (−0.4119)

Interest 0.0000 −0.0000 ** 0.0001 0.0000 ***
(1.2919) (−2.6970) (1.5647) (6.4456)

Big4 0.0522 *** −0.0082 *** 0.0447 *** −0.0007 *
(4.2257) (−7.7521) (3.6507) (−2.0394)

Loss −0.0088 −0.0004
(−0.5739) (−0.9831)

Size 0.0427 *** 0.0006 0.0486 *** −0.0004 *
(10.1861) (1.0889) (12.7492) (−1.7861)

Age 0.0227 ** 0.0010 0.0254 ** 0.0017 ***
(2.1361) (1.2361) (2.4176) (5.1631)

Board −0.0184 −0.0081 *** −0.0129 −0.0001
(−0.9063) (−4.8796) (−0.6447) (−0.1898)

Analyst 0.0243 *** 0.0026 *** 0.0183 *** −0.0014 ***
(5.5092) (6.1765) (4.4101) (−10.6800)

MB −0.0113 *** −0.0011 ***
(−3.3302) (−3.4463)

Dividend −0.0043 −0.0042 ***
(−0.3822) (−4.2857)

Tobinq 0.0179 *** −0.0037 ***
(2.8577) (−6.8711)

_cons −1.4755 *** 0.1346 *** −1.4040 *** 0.0513 ***
(−13.3628) (8.9622) (−12.6312) (8.7865)

Ind Yes Yes Yes Yes
Year Yes Yes Yes Yes

Observations 23,088 23,088 23,571 23,571
AdjR-squared 0.1379 0.1402

R-squared 0.2110 0.1788
Durbin (score) chi2 (1)

(p-value) 0.0056 0.0016

Minimum eigenvalue statistic
(F-value) 42.5523 30.9737

Sargan (score) chi2 (1)
(p-value) 0.3704 0.1212

Note: The robust standard error of heteroscedasticity is indicated in parentheses. The symbols *, **, and *** denote
significance at the 0.1, 0.05, and 0.01 levels, respectively.
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5.1.2. Heckman Two-Stage Selection Model

ERP system implementation is an autonomous and endogenous managerial action
taken by the enterprise. Consequently, the baseline model results may be subject to self-
selection bias. This study employs the Heckman two-stage model to detect and correct for
this bias. In the first stage, the probit models are constructed, and the inverse Mills ratios
(IMRs) are computed. This process requires analyzing the factors influencing companies’
implementation of ERP systems. Following the approach of relevant literature (Anderson
et al. 2006; Kobelsky et al. 2008; Dorantes et al. 2013; Tian and Xu 2015; Yuan et al. 2017),
variables such as company size (Size), asset-liability ratio (Lev), enterprise growth (Growth),
return on assets (ROA), equity nature (SOE), proportion of shares held by the largest
shareholder (Top1), stock volatility (Stdret), and cash flow ratio (FCF) are included as
control variables in the Probit model, with industry and time fixed effects controlled.
Moreover, this study incorporates the instrumental variables, supplier and emulation, as
exogenous variables in the model. In the second stage, the IMR is included as a control
variable in the baseline models (1) and (2) for regression.

The regression results are presented in Table 7. The IMRs are both significantly
negative; keeping the control variable constant, other unobserved factors can be predicted
to have negative effects on the cost of equity capital and the cost of debt capital. In Column
(2), the coefficient of the variable ERP is statistically significant at the 1% level, indicating
that after controlling for industry and year fixed effects as well as other control variables, on
average, listed companies adopting ERP systems exhibit a higher cost of equity financing
compared to those not adopting ERP systems. In Column (4), the coefficient of the variable
ERP is statistically significant at the 10% level, suggesting that, under the same control
conditions, on average, listed companies adopting ERP systems exhibit a higher cost of
debt financing compared to those not adopting ERP systems. It should be noted that this
result is contrary to the direction of the regression coefficients in the baseline regression
results of Model (2).

Based on economic theory and the support from the above econometric results (the
results of the instrumental variable method and Heckman two-stage model tests), the
baseline regression (OLS) results are likely to suffer from significant endogeneity, rendering
them biased and ineffective in explaining and predicting the economic phenomena and
issues addressed in this paper. However, the instrumental variable method not only
effectively mitigates the endogeneity problem caused by reverse causality but also reduces
the bias arising from other sources of endogeneity. Accordingly, following the approach
of Alesina and Zhuravskaya (2011), this study employs the 2SLS regression for both the
baseline estimation and subsequent mechanism analysis (Nakamura et al. 2022). Finally, the
results have found that the equity financing cost and debt financing cost of listed companies
implementing ERP systems are both higher than those not implementing ERP systems, and
the impact of the ERP systems on equity financing cost is more significant than its impact
on debt financing cost.

5.2. Alternative Measurement of the Key Variable

The proxy for debt financing used in the baseline regression is scaled by total liabilities,
reflecting a mix of internal and external financing. To better focus on capital market
investors’ perspectives, an alternative proxy for external debt financing, such as bond yield
spreads, is employed. The regression results using this alternative proxy are consistent
with those obtained previously. In addition, ex-ante equity cost models, including the
MPEG model (Easton 2004) and the OJ model (Ohlson and Juettner-Nauroth 2005), are also
employed as alternative measures, and these results are consistent with the findings above.
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Table 7. The results of Heckman two-stage regression.

Two-Stage (1)
The First Stage

(2)
The Second Stage

(3)
The First Stage

(4)
The Second Stage

Variable ERP r_PEG ERP r_DEBT

ERP 0.0330 *** 0.0036 *
(0.0054) (0.0019)

IMR −0.0196 *** −0.0028 **
(0.0033) (0.0012)

Lev −0.1682 *** 0.0430 *** −0.2491 *** 0.0160 ***
(0.0575) (0.0029) (0.0564) (0.0007)

ROA −1.0306 *** 0.0314 *** −0.9953 *** −0.0433 ***
(0.2095) (0.0071) (0.1938) (0.0028)

SOE −0.3694 *** −0.0049 *** −0.3766 *** −0.0026 ***
(0.0203) (0.0010) (0.0198) (0.0004)

Size 0.1228 *** −0.0002 0.1353 *** −0.0001
(0.0087) (0.0004) (0.0084) (0.0001)

Age 0.2298 *** −0.0016 * 0.2226 *** 0.0015 ***
(0.0241) (0.0009) (0.0245) (0.0003)

Supplier −0.0158 0.0081
(0.0117) (0.0115)

Emulation 2.0859 *** 2.0025 ***
(0.1449) (0.1421)

Stdret −6.9468 *** −5.4211 ***
(0.9227) (0.9088)

CFC 0.4182 *** 0.5636 *** 0.0081 ***
(0.1383) (0.1342) (0.0016)

Top1 −0.0025 *** −0.0001 *** −0.0022 ***
(0.0006) (0.0000) (0.0006)

Growth 0.0013 * −0.0016 ***
(0.0008) (0.0002)

Market −0.0010 *** −0.0005 ***
(0.0002) (0.0001)

Dual −0.0006
(0.0005)

Independent 0.0000 0.0000
(0.0001) (0.0000)

Beta −0.0001
(0.0007)

Interest −0.0000 *** 0.0000 ***
(0.0000) (0.0000)

Big4 −0.0064 *** −0.0000
(0.0009) (0.0003)

Board −0.0082 *** −0.0001
(0.0016) (0.0005)

Analyst 0.0033 *** −0.0012 ***
(0.0003) (0.0001)

MB −0.0012 ***
(0.0003)

Dividend −0.0046 ***
(0.0009)

Tobinq −0.0036 ***
(0.0005)

Tang −0.0102 ***
(0.0010)

Loss −0.0004
(0.0004)

_cons −3.8543 *** 0.1362 *** −4.1872 *** 0.0423 ***
(0.2042) (0.0102) (0.1993) (0.0037)
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Table 7. Cont.

Two-Stage (1)
The First Stage

(2)
The Second Stage

(3)
The First Stage

(4)
The Second Stage

Ind Yes Yes
Year Yes Yes

Observations 22301 22301 22757 22757
R-squared 0.2864 0.3019
PseudoR2 0.0376 0.0396

Note: The robust standard error of heteroscedasticity is indicated in parentheses. The symbols *, **, and *** denote
significance at the 0.1, 0.05, and 0.01 levels, respectively.

6. Mechanism Analysis
Before investors make investments, they typically assess whether a listed company

has investment value by paying attention to and analyzing various indicators, including
financial and non-financial indicators. The implementation of ERP represents a significant
strategic and capital investment for listed companies, and its impact involves all aspects of
enterprise operation, which will be reflected in the financial and non-financial indicators
of listed companies and ultimately transmitted to the capital market through various
information channels and media, thereby influencing investors’ investment behavior and
returns. Therefore, the variable ERP is the “macro variable” at the micro level. In view of its
extensive influence, this study examines its influencing factors from multiple dimensions
and indicators. Specifically, it assesses the influence of ERP systems implementation on
equity and debt financing costs via two intermediary dimensions: relative value creation
level and risk management level. The relative value creation level is further divided into
relative value level and operational level, proxied by price-to-book ratio (BP) and working
capital turnover (Turnover), respectively; the risk management level is subdivided into
internal control level and risk level, proxied by internal control index (Control) and return
volatility (Stdret), respectively. The selection of the mediation effects models (3), (4), and (5)
is based on the method proposed by Wen et al. (2004). In addition, in order to suppress
the endogeneity problem derived from the second stage, the approach of Jiang (2022)
is employed to further validate the results of the mediation tests with existing relevant
literature. Additionally, for space considerations, the mediator variables in the models
are uniformly represented as “Mediator.” Table 8 presents the empirical results of all the
mediation tests.

r_PEGi,t/r_DEBTi,t = γ0 + γ1ERPi,t + ∑Controlsi,t + ∑Indj + ∑Yeart + εi,t (3)

Mediatori,t = γ0 + γ1ERPi,t + ∑Controlsi,t + ∑Indj + ∑Yeart + εi,t (4)

r_PEGi,t/r_DEBTi,t = γ0 + γ1ERPi,t + γ2Mediatori,t + ∑Controlsi,t + ∑Indj + ∑Yeart + εi,t (5)
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Table 8. ERP implementation on equity financing cost and debt financing cost: mediation effect.

Panel A: ERP Implementation and Equity Financing Cost

Variable

Risk Level Internal Control Level Operational Level Relative Value Level

(1) (2) (3) (4) (5) (6) (7) (8) (9) (10) (11) (12)
The First

Stage
The Second

Stage
The Third

Stage
The First

Stage
The Second

Stage
The Third

Stage
The First

Stage
The Second

Stage
The Third

Stage
The First

Stage
The Second

Stage
The Third

Stage
r_PEG Stdret r_PEG r_PEG Control r_PEG r_PEG Turnover r_PEG r_PEG BP r_PEG

ERP 0.0279 *** −0.0025 * 0.0271 *** 0.0242 ** 0.4838 ** 0.0246 ** 0.0399 *** 1.3370 *** 0.0377 *** 0.0232 *** −1.2648 *** 0.0195 **
(0.0098) (0.0015) (0.0099) (0.0104) (0.2271) (0.0105) (0.0113) (0.2607) (0.0118) (0.0088) (0.4019) (0.0089)

Stdret −0.3191 ***
(0.0707)

Control −0.0009 **
(0.0004)

Turnover 0.0016 **
(0.0007)

BP −0.0030 ***
(0.0003)

Growth 0.0018 ** 0.0018 *** 0.0024 *** 0.0013 * 0.0679 *** 0.0013 * 0.0034 *** 0.1342 *** 0.0031 *** 0.0009 0.4554 *** 0.0023 ***
(0.0008) (0.0001) (0.0008) (0.0008) (0.0203) (0.0008) (0.0009) (0.0187) (0.0009) (0.0008) (0.0431) (0.0008)

Lev 0.0397 *** −0.1663 * 0.0395 *** 0.0316 *** 4.0419 *** 0.0436 ***
(0.0034) (0.0910) (0.0034) (0.0020) (0.1034) (0.0025)

Market −0.0009 *** −0.0000 −0.0009 *** −0.0008 ** 0.0053 −0.0008 ** −0.0009 *** 0.0063 −0.0009 *** −0.0006 ** 0.0386 *** −0.0005 *
(0.0003) (0.0000) (0.0003) (0.0003) (0.0064) (0.0003) (0.0003) (0.0075) (0.0003) (0.0003) (0.0118) (0.0003)

ROA 0.0171 ** −0.0003 0.0170 ** 0.0006 −1.2448 *** 0.0025 0.0410 *** 4.4707 *** 0.0544 ***
(0.0085) (0.0012) (0.0085) (0.0092) (0.2062) (0.0088) (0.0076) (0.4296) (0.0072)

Top1 −0.0001 *** 0.0000 ** −0.0001 *** −0.0001 *** 0.0008 ** −0.0001 *** −0.0001 *** 0.0012 ** −0.0001 *** −0.0001 *** 0.0076 *** −0.0001 ***
(0.0000) (0.0000) (0.0000) (0.0000) (0.0004) (0.0000) (0.0000) (0.0005) (0.0000) (0.0000) (0.0008) (0.0000)

SOE −0.0079 *** −0.0009 *** −0.0082 *** −0.0092 *** 0.0449 ** −0.0092 *** −0.0089 *** 0.0969 *** −0.0091 *** −0.0083 *** −0.3048 *** −0.0092 ***
(0.0008) (0.0001) (0.0008) (0.0008) (0.0182) (0.0008) (0.0008) (0.0191) (0.0008) (0.0007) (0.0314) (0.0008)

Dual −0.0001 0.0006 *** 0.0000 −0.0000 0.0391 *** 0.0000 0.0005 −0.0021 0.0005 −0.0000 0.1958 *** 0.0005
(0.0006) (0.0001) (0.0006) (0.0006) (0.0117) (0.0006) (0.0007) (0.0160) (0.0007) (0.0006) (0.0291) (0.0006)

Independent −0.0000 −0.0000 *** −0.0001 −0.0001 −0.0017 −0.0001 −0.0001* −0.0012 −0.0001* −0.0000 −0.0041 −0.0000
(0.0001) (0.0000) (0.0001) (0.0001) (0.0013) (0.0001) (0.0001) (0.0018) (0.0001) (0.0001) (0.0028) (0.0001)

Beta −0.0002 0.0091 *** 0.0027 *** −0.0012 0.0797 *** −0.0011 0.0001 0.0171 0.0000 −0.0008 0.2457 *** −0.0001
(0.0007) (0.0003) (0.0009) (0.0010) (0.0219) (0.0010) (0.0006) (0.0146) (0.0006) (0.0007) (0.0475) (0.0006)

Interest −0.0000 ** 0.0000 * −0.0000 ** −0.0000 ** 0.0000 −0.0000 ** −0.0000 0.0001 −0.0000 −0.0000 *** 0.0002 −0.0000 **
(0.0000) (0.0000) (0.0000) (0.0000) (0.0000) (0.0000) (0.0000) (0.0001) (0.0000) (0.0000) (0.0001) (0.0000)

Big4 −0.0086 *** 0.0010 *** −0.0083 *** −0.0070 *** −0.0045 −0.0070 *** −0.0109 *** −0.0285 −0.0109 *** −0.0075 *** 0.6090 *** −0.0057 ***
(0.0012) (0.0002) (0.0012) (0.0012) (0.0250) (0.0012) (0.0012) (0.0284) (0.0012) (0.0010) (0.0474) (0.0011)

Size 0.0021 *** −0.0017 *** 0.0015 *** −0.0002 0.0140 −0.0002 0.0045 *** 0.1635 *** 0.0042 *** 0.0005 −0.6167 *** −0.0013 ***
(0.0006) (0.0001) (0.0005) (0.0005) (0.0098) (0.0005) (0.0007) (0.0151) (0.0006) (0.0005) (0.0230) (0.0004)

Age 0.0014 * −0.0011 *** 0.0011 0.0004 −0.0209 0.0004 0.0008 0.1261 *** 0.0006 0.0009 −0.5771 *** −0.0008
(0.0008) (0.0001) (0.0008) (0.0009) (0.0164) (0.0009) (0.0009) (0.0226) (0.0009) (0.0008) (0.0393) (0.0008)

Board −0.0077 *** −0.0004 −0.0078 *** −0.0072 *** −0.0010 −0.0072 *** −0.0072 *** 0.1050** −0.0074 *** −0.0076 *** 0.0568 −0.0075 ***
(0.0017) (0.0002) (0.0017) (0.0018) (0.0332) (0.0018) (0.0020) (0.0459) (0.0020) (0.0016) (0.0695) (0.0016)

Analyst 0.0024 *** −0.0001 0.0024 *** 0.0034 *** 0.0612 *** 0.0035 *** 0.0003 −0.1110 *** 0.0005 0.0026 *** 0.2656 *** 0.0034 ***
(0.0004) (0.0001) (0.0004) (0.0004) (0.0080) (0.0004) (0.0005) (0.0111) (0.0005) (0.0004) (0.0184) (0.0004)

MB 0.0017 *** 0.0004 *** 0.0019 *** −0.0014 *** −0.0278 *** −0.0014 *** −0.0018 *** 0.0723 *** −0.0019 ***
(0.0002) (0.0000) (0.0002) (0.0003) (0.0105) (0.0003) (0.0001) (0.0037) (0.0001)

Dividend −0.0055 *** −0.0010 *** −0.0059 *** −0.0042 *** 0.1361 *** −0.0041 *** −0.0054 *** −0.1414 *** −0.0052 *** −0.0042 *** 0.0303 −0.0041 ***
(0.0010) (0.0001) (0.0010) (0.0010) (0.0212) (0.0010) (0.0011) (0.0233) (0.0011) (0.0010) (0.0361) (0.0009)

Tobinq −0.0082 *** −0.0002 *** −0.0083 *** −0.0032 *** 0.0375 ** −0.0032 *** −0.0058 *** 1.5262 *** −0.0012 ***
(0.0004) (0.0001) (0.0004) (0.0005) (0.0167) (0.0005) (0.0002) (0.0153) (0.0005)
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Table 8. Cont.

Panel A: ERP Implementation and Equity Financing Cost

Variable

Risk Level Internal Control Level Operational Level Relative Value Level

(1) (2) (3) (4) (5) (6) (7) (8) (9) (10) (11) (12)
The First

Stage
The Second

Stage
The Third

Stage
The First

Stage
The Second

Stage
The Third

Stage
The First

Stage
The Second

Stage
The Third

Stage
The First

Stage
The Second

Stage
The Third

Stage
r_PEG Stdret r_PEG r_PEG Control r_PEG r_PEG Turnover r_PEG r_PEG BP r_PEG

(0.0004) (0.0001) (0.0004) (0.0005) (0.0167) (0.0005) (0.0002) (0.0153) (0.0005)
_cons 0.1177 *** 0.0757 *** 0.1418 *** 0.1513 *** 6.1138 *** 0.1567 *** 0.0688 *** −2.3653 *** 0.0723 *** 0.1328 *** 11.3568 *** 0.1667 ***

(0.0159) (0.0024) (0.0129) (0.0145) (0.2740) (0.0149) (0.0191) (0.4367) (0.0179) (0.0146) (0.6548) (0.0123)

Ind Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes
Year Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes

Observations 22,301 22,301 22,301 20,961 20,961 20,961 19,302 19,302 19,302 23,140 23,140 23,140
R-squared 0.1914 0.6727 0.1985 0.2057 . 0.2033 0.0813 . 0.1040 0.2190 0.7063 0.2515

Panel B: ERP implementation and debt financing cost

Variable

Risk Level Internal Control Level Operational Level Relative Value Level

(1) (2) (3) (4) (5) (6) (7) (8) (9) (10) (11) (12)
The First

Stage
The Second

Stage
The Third

Stage
The First

Stage
The Second

Stage
The Third

Stage
The First

Stage
The Second

Stage
The Third

Stage
The First

Stage
The Second

Stage
The Third

Stage
r_DEBT Stdret r_DEBT r_DEBT Control r_DEBT r_DEBT Turnover r_DEBT r_DEBT PB r_DEBT

ERP 0.0106 *** −0.0036* 0.0108 *** 0.0118 *** 0.9808 *** 0.0126 *** 0.0185 *** 0.7432 *** 0.0182 *** 0.0104 *** −3.0762 *** 0.0098**
(0.0041) (0.0020) (0.0042) (0.0042) (0.3613) (0.0042) (0.0057) (0.2696) (0.0059) (0.0039) (0.7714) (0.0039)

Stdret 0.0920 ***
(0.0232)

Control −0.0007 ***
(0.0001)

Turnover 0.0005 *
(0.0003)

PB −0.0001 *
(0.0001)

Lev 0.0148 *** 0.0054 *** 0.0143 *** 0.0180 *** −0.4341 *** 0.0177 *** 0.0118 *** 2.6880 *** 0.0104 *** 0.0149 *** 4.6216 *** 0.0153 ***
(0.0008) (0.0003) (0.0008) (0.0007) (0.0663) (0.0007) (0.0011) (0.0526) (0.0010) (0.0007) (0.1675) (0.0008)

Tang −0.0085 *** −0.0003 −0.0085 *** −0.0103 *** 0.0208 −0.0103 *** −0.0048 ** −1.0002 *** −0.0043 ** −0.0080 *** 0.4998 * −0.0081 ***
(0.0013) (0.0006) (0.0013) (0.0012) (0.0955) (0.0012) (0.0020) (0.0982) (0.0019) (0.0013) (0.2553) (0.0012)

Growth −0.0014 *** 0.0016 *** −0.0016 *** −0.0013 *** −0.0368 −0.0013 *** −0.0011 *** 0.0212 −0.0011 *** −0.0015 *** 0.4583 *** −0.0015 ***
(0.0002) (0.0001) (0.0002) (0.0002) (0.0286) (0.0002) (0.0003) (0.0150) (0.0003) (0.0002) (0.0563) (0.0002)

Market −0.0007 *** −0.0000 −0.0007 *** −0.0007 *** 0.0006 −0.0007 *** −0.0009 *** 0.0182 ** −0.0009 *** −0.0007 *** 0.0551 ** −0.0007 ***
(0.0001) (0.0001) (0.0001) (0.0001) (0.0106) (0.0001) (0.0002) (0.0077) (0.0002) (0.0001) (0.0231) (0.0001)

CFC 0.0069 *** −0.0017 ** 0.0071 *** 0.0095 *** −0.3903 ** 0.0093 *** −0.0023 1.6653 *** −0.0032 0.0063 *** 1.3468 *** 0.0063 ***
(0.0018) (0.0008) (0.0018) (0.0018) (0.1590) (0.0018) (0.0025) (0.1146) (0.0023) (0.0018) (0.3491) (0.0018)

ROA −0.0408 *** 0.0046 *** −0.0413 *** −0.0380 *** 1.5794 *** −0.0369 *** −0.0366 *** 0.2780 −0.0367 *** −0.0401 *** 12.6039 *** −0.0389 ***
(0.0032) (0.0015) (0.0032) (0.0031) (0.3258) (0.0031) (0.0040) (0.1820) (0.0040) (0.0030) (0.7013) (0.0029)

SOE −0.0028 *** −0.0010 *** −0.0028 *** −0.0027 *** 0.0663 *** −0.0027 *** −0.0036 *** 0.0885 *** −0.0037 *** −0.0030 *** −0.1673 *** −0.0031 ***
(0.0003) (0.0001) (0.0003) (0.0003) (0.0242) (0.0003) (0.0003) (0.0147) (0.0003) (0.0003) (0.0545) (0.0003)

Independent −0.0000 −0.0000 ** −0.0000 −0.0000 −0.0037 ** −0.0000 −0.0000 −0.0003 −0.0000 −0.0000 0.0035 −0.0000
(0.0000) (0.0000) (0.0000) (0.0000) (0.0019) (0.0000) (0.0000) (0.0015) (0.0000) (0.0000) (0.0046) (0.0000)

Interest 0.0000 *** 0.0000 *** 0.0000 *** 0.0000 *** 0.0000 0.0000 *** 0.0000 *** −0.0000 0.0000 *** 0.0000 *** 0.0002 0.0000 ***
(0.0000) (0.0000) (0.0000) (0.0000) (0.0001) (0.0000) (0.0000) (0.0000) (0.0000) (0.0000) (0.0002) (0.0000)

Big4 −0.0007 * 0.0007 *** −0.0007 * −0.0010 ** −0.0331 −0.0010 ** −0.0008 * 0.0646 *** −0.0009 ** −0.0007 ** 0.8509 *** −0.0007 *
(0.0004) (0.0002) (0.0004) (0.0004) (0.0319) (0.0004) (0.0004) (0.0234) (0.0004) (0.0004) (0.0743) (0.0004)

Loss −0.0003 0.0006 *** −0.0004 −0.0002 −0.5333 *** −0.0005 −0.0004 0.0375 −0.0004 −0.0005 1.6883 *** −0.0002
(0.0005) (0.0002) (0.0005) (0.0005) (0.0539) (0.0005) (0.0007) (0.0340) (0.0007) (0.0005) (0.1037) (0.0005)
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Table 8. Cont.

Panel B: ERP implementation and debt financing cost

Variable

Risk Level Internal Control Level Operational Level Relative Value Level

(1) (2) (3) (4) (5) (6) (7) (8) (9) (10) (11) (12)
The First

Stage
The Second

Stage
The Third

Stage
The First

Stage
The Second

Stage
The Third

Stage
The First

Stage
The Second

Stage
The Third

Stage
The First

Stage
The Second

Stage
The Third

Stage
r_DEBT Stdret r_DEBT r_DEBT Control r_DEBT r_DEBT Turnover r_DEBT r_DEBT PB r_DEBT

Size −0.0004 * −0.0023 *** −0.0002 −0.0003 0.0138 −0.0003 −0.0007 ** −0.0359 *** −0.0007 ** −0.0004 * −1.1350 *** −0.0005 ***
(0.0002) (0.0001) (0.0002) (0.0002) (0.0179) (0.0002) (0.0003) (0.0135) (0.0003) (0.0002) (0.0448) (0.0002)

Age 0.0017 *** −0.0013 *** 0.0018 *** 0.0024 *** −0.0905 *** 0.0024 *** 0.0014 *** 0.0764 *** 0.0014 *** 0.0017 *** −0.2089 *** 0.0016 ***
(0.0003) (0.0002) (0.0003) (0.0003) (0.0224) (0.0003) (0.0004) (0.0178) (0.0004) (0.0003) (0.0606) (0.0003)

Board 0.0001 −0.0011 *** 0.0002 −0.0002 0.0224 −0.0001 0.0001 0.0654 * 0.0001 −0.0001 −0.3337 *** −0.0002
(0.0006) (0.0003) (0.0006) (0.0006) (0.0436) (0.0006) (0.0008) (0.0365) (0.0008) (0.0006) (0.1138) (0.0006)

Analyst −0.0014 *** 0.0003 *** −0.0014 *** −0.0017 *** 0.0360 *** −0.0017 *** −0.0014 *** −0.0365 *** −0.0014 *** −0.0014 *** 0.7871 *** −0.0013 ***
(0.0001) (0.0001) (0.0001) (0.0001) (0.0103) (0.0001) (0.0002) (0.0086) (0.0002) (0.0001) (0.0285) (0.0002)

_cons 0.0513 *** 0.1003 *** 0.0419 *** 0.0477 *** 6.5990 *** 0.0524 *** 0.0585 *** 1.7086 *** 0.0577 *** 0.0514 *** 23.0892 *** 0.0534 ***
(0.0059) (0.0028) (0.0048) (0.0059) (0.4612) (0.0061) (0.0074) (0.3547) (0.0077) (0.0059) (1.1696) (0.0050)

Ind Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes
Year Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes

Observations 227,57 22,757 22,757 21,622 21,622 21,622 19,222 19,222 19,222 23,624 23,508 23,508
R-squared 0.1668 0.5742 0.1629 0.1625 . 0.1451 . 0.3592 . 0.1761 0.2248 0.1891

Note: The robust standard error of heteroscedasticity is indicated in parentheses. The symbols *, **, and *** denote significance at the 0.1, 0.05, and 0.01 levels, respectively.
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6.1. Risk Management Level
6.1.1. Risk Level

The implementation of ERP systems can effectively reduce enterprises’ risks (COSO
2013; Tian and Xu 2015). For example, it can reduce order delivery risk and decrease
resource redundancy risk. Enterprises with lower risk tend toward lower financing costs
(Ashbaugh-Skaife et al. 2009; Kim et al. 2011; Khlif et al. 2019). As shown in Panel A,
column (2), the coefficient of the variable ERP is negative and statistically significant at
the 10% level, suggesting that the risk of listed companies adopting ERP systems is lower.
Column (3) shows that the coefficient of the variable Stdret is significantly negative at the
1% level, indicating a significant negative correlation between risk and equity financing
cost (Haugen and Heins 1975; Baker and Haugen 2012; Russo 2016). The coefficients of the
variable ERP in columns (1) and (3) are 0.0279 and 0.0271, respectively, both significant at
the 1% level. These experimental results suggest that the equity financing cost of listed
companies adopting ERP systems is higher. In Panel B, column (3) shows that the coefficient
of the variable Stdret is significantly positive at the 1% level, indicating a significant positive
correlation between risk and equity financing cost, which is opposite to the results in Panel
A. The direction of the mediation effect is opposite to the direction of the direct effect
here, indicating there is a masking effect (MacKinnon 2008; MacKinnon et al. 2000, 2002;
Shrout and Bolger 2002), which reason is that debt investors are more risk-averse than
equity investors, preferring risk returns, while equity investors prefer relative value returns,
which is ultimately reflected in the increase in debt financing cost. However, the final
empirical results displayed in Panel B are consistent with those in Panel A, also showing an
overall increasing trend in debt financing cost, indicating that the relative value orientation
is still dominant. Therefore, the risk management level exerts a partial mediating effect on
the impact of ERP systems adoption on the equity financing cost and debt financing cost.

6.1.2. Internal Control Level

Companies adopting ERP systems exhibit higher internal control quality (Chang et al.
2014; Morris 2011; Yuan et al. 2017), and enterprises with better internal control quality face
fewer financing constraints (Gu and Jie 2018) and lower financing costs (Ashbaugh-Skaife
et al. 2009; Kim et al. 2011; Khlif et al. 2019). It should be noted that there exists a strong
interplay between risk management and internal control, which may result in a chain
mediation effect, whereby enhanced internal control quality lowers enterprise risk and
subsequently reduces financing costs. In Panel A, column (5) shows that the coefficient of
the variable ERP is significantly positive at the 5% level, indicating that listed companies
implementing ERP systems have higher internal control quality. Column (6) shows that
the coefficient of the variable Control is significantly negative at the 5% level, indicating
that with the improvement of internal control quality, the equity financing cost of listed
companies will decrease correspondingly, demonstrating a masking effect, which because
the increase in internal control quality not only reduces risk but also enhances the relative
value of the enterprise (Wang et al. 2015). When the influence of value is weaker than the
influence of risk, the result is a reduction in equity financing cost. The coefficients of the
variable ERP in columns (5) and (6) are 0.0242 and 0.0246, respectively, both significant
at the 5% level, indicating that listed companies implementing ERP systems have higher
equity financing cost, indicating that overall relative value orientation still dominates. The
empirical results displayed in Panel B are consistent with those in Panel A, also showing an
overall increasing trend in debt financing cost. Therefore, the internal control level exerts
a partial mediating effect on the impact of ERP systems adoption on the equity financing
cost and debt financing cost.
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6.2. Relative Value Creation Level
6.2.1. Operational Level

Listed companies implementing ERP systems exhibit higher operational efficiency
(Hitt et al. 2002; Aral et al. 2006; Dehning et al. 2007; Karimi et al. 2007), and enterprises with
high operational efficiency tend to have higher capital returns (Hitt et al. 2002; Hendricks
et al. 2007; Dehning et al. 2007). In Panel A, column (8) presents that the coefficient of the
variable ERP is positive and significant at the 1% level, suggesting that listed companies
implementing ERP systems have higher operational efficiency. Column (9) presents that the
coefficient of the variable Turnover is positive and significant at the 5% level, suggesting
that with the improvement of operational efficiency, the equity financing cost of listed
companies will increase accordingly. The coefficients of the variable ERP in columns (7)
and (9) are 0.0399 and 0.0377, respectively, both significant at the 1% level, indicating
that listed companies implementing ERP systems have higher equity financing costs. The
empirical results displayed in Panel B are consistent with those in Panel A, also showing an
overall increasing trend in debt financing cost. Thus, the operational level exerts a partial
mediating effect on the impact of ERP systems adoption on equity and debt financing costs.

6.2.2. Relative Value Level

Listed companies adopting ERP systems demonstrate higher relative value (Hitt et al.
2002; Aral et al. 2006; Anderson et al. 2006), and enterprises with higher relative value tend
to have higher capital returns (Hayes et al. 2001; Ranganathan and Brown 2006; Hendricks
et al. 2007). In Panel A, column (11) shows that the coefficient of the variable ERP is
significantly negative at the 1% level, indicating that listed companies implementing ERP
systems have higher relative value. Column (12) shows that the coefficient of the variable
BP [low BP value itself indicates high relative (investment) value] is significantly negative
at the 1% level, indicating that with the increase in relative value, the equity financing
cost of listed companies will increase accordingly. The coefficients of the variable ERP in
columns (10) and (12) are 0.0232 and 0.0195, respectively, both significant at the 1% and
5% levels, indicating that listed companies implementing s have higher equity financing
cost. The empirical results displayed in Panel B are consistent with those in Panel A, also
showing an overall increasing trend in debt financing cost. Thus, the relative value level is
the mediation effect of ERP systems implementation on the cost of equity financing and
debt financing. Thus, the relative value level exerts a partial mediating effect on the impact
of ERP systems adoption on equity and debt financing costs.

By examining the influence paths of the two aforementioned dimensions, it is evident
that ERP can balance risks by enhancing internal control quality at the risk management
level, and enhance enterprise value by improving operational efficiency at the relative
value creation level, ultimately manifesting in increased financing costs or investor returns,
which represents a phenomenon and result of mutual benefit and a positive cycle.

7. Heterogeneity Analysis
Using property nature (SOE) and company age (Age) as exogenous moderator vari-

ables to further validate the research question. There are two important reasons: First,
unlike foreign markets, China has a large number of SOEs participating in the market,
especially holding a significant position in the capital market, but they are very different
from private enterprises in terms of corporate objectives and financing constraints; Second,
ERP systems implementation is a capital-heavy, long-term project, and with a high risk
of failure throughout the implementation process, but enterprises in different stages have
varying capacities to bear the risk. Model (6) represents the moderation effect model, in
which the moderator variables are uniformly denoted as “Moderator.” Table 9 presents the
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empirical test results of the moderation effect, and Table 10 provides a comparison of the
sample sizes for the moderator variables.

ERPi,t = θ0 + θ1ERPi,t + θ2Moderatori,t + θ3ERPi,t ∗ Moderatori,t + ∑Controlsi,t + ∑Indj + ∑Yeart + εi,t (6)

Table 9. ERP implementation on equity financing cost and debt financing cost: moderation effect.

Variable
Property Nature Company Age

(1) (2) (3) (4)
r_PEG r_DEBT r_PEG r_DEBT

ERP 0.0379 *** 0.0177 *** 0.0435 *** 0.0200 ***
(0.0140) (0.0058) (0.0164) (0.0074)

ERP*SOE −0.0340 *** −0.0178 ***
(0.0131) (0.0054)

ERP*Age_dummy −0.0406 *** −0.0197 ***
(0.0155) (0.0070)

SOE 0.0092 0.0064 ** −0.0090 *** −0.0029 ***
(0.0074) (0.0030) (0.0007) (0.0003)

Age 0.0001 0.0014 ***
(0.0009) (0.0004)

Age_dummy 0.0219 *** 0.0111 ***
(0.0082) (0.0037)

Market −0.0005 ** −0.0006 *** −0.0006 ** −0.0007 ***
(0.0002) (0.0001) (0.0003) (0.0001)

Lev 0.0378 *** 0.0142 *** 0.0409 *** 0.0153 ***
(0.0035) (0.0008) (0.0031) (0.0008)

Growth 0.0009 −0.0014 *** 0.0004 −0.0017 ***
(0.0008) (0.0003) (0.0008) (0.0002)

ROA 0.0299 *** −0.0382 *** 0.0267 *** −0.0408 ***
(0.0084) (0.0034) (0.0077) (0.0030)

Top1 −0.0001 *** −0.0001 ***
(0.0000) (0.0000)

Dual −0.0002 −0.0001
(0.0006) (0.0006)

Independent −0.0000 −0.0000 −0.0000 −0.0000
(0.0001) (0.0000) (0.0001) (0.0000)

Beta −0.0005 −0.0001
(0.0006) (0.0006)

Interest −0.0000 *** 0.0000 *** −0.0000 *** 0.0000 ***
(0.0000) (0.0000) (0.0000) (0.0000)

Big4 −0.0069 *** −0.0002 −0.0076 *** −0.0009 **
(0.0010) (0.0003) (0.0010) (0.0004)

Size 0.0005 −0.0003 * 0.0005 −0.0003
(0.0005) (0.0002) (0.0005) (0.0002)

Board −0.0072 *** 0.0001 −0.0069 *** 0.0004
(0.0018) (0.0006) (0.0018) (0.0006)

Analyst 0.0024 *** −0.0016 *** 0.0028 *** −0.0014 ***
(0.0005) (0.0002) (0.0004) (0.0001)

MB −0.0010 *** −0.0011 ***
(0.0003) (0.0003)

Dividend −0.0047 *** −0.0041 ***
(0.0010) (0.0010)

Tobinq −0.0038 *** −0.0038 ***
(0.0006) (0.0006)

Tang −0.0049 *** −0.0071 ***
(0.0019) (0.0015)

CFC 0.0043 ** 0.0072 ***
(0.0022) (0.0018)

Loss −0.0006 −0.0005
(0.0005) (0.0005)

_cons 0.1244 *** 0.0420 *** 0.1277 *** 0.0496 ***
(0.0120) (0.0037) (0.0121) (0.0042)

Ind Yes Yes Yes Yes
Year Yes Yes Yes Yes

Observations 23,140 23,624 23,140 23,624
R-squared 0.1713 0.0815 0.1820 0.0918

Note: The robust standard error of heteroscedasticity is indicated in parentheses. The symbols *, **, and *** denote
significance at the 0.1, 0.05, and 0.01 levels, respectively.
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Table 10. Comparison of sample sizes of moderator variables.

Panel A: Property Nature

Variable

State-Owned Enterprises Non-State-Owned Enterprises

Sample
Size

ERP Imple-
mentation

No ERP
Implementation

Percentage of
Enterprises

Implementing
ERP

Sample Size ERP Imple-
mentation

No ERP
Implementation

Percentage of
Enterprises

Implementing
ERP

r_PEG 8429 3998 4431 47.43% 14,711 8473 6238 57.60%
r_DEBT 9016 4273 4743 47.39% 14,608 8502 6106 58.20%

Panel B: Company Age

Variable

Enterprises Established for a Short Period Enterprises Established for a Long Period

Sample
Size

ERP Imple-
mentation

No ERP
Implementation

Percentage of
Enterprises

Implementing
ERP

Sample Size ERP Imple-
mentation

No ERP
Implementation

Percentage of
Enterprises

Implementing
ERP

r_PEG 12,917 7363 5554 57.00% 10,223 5108 5115 49.97%
r_DEBT 13,153 7499 5654 57.01% 10,471 5276 5195 50.39%

7.1. ERP Implementation, Property Nature, and Financing Costs of Equity and Debt

Companies are grouped according to the property nature (SOE), with non-state-owned
enterprises (no-SOEs) assigned a value of 0 and SOEs assigned a value of 1. In Table 9, the
regression coefficients of the interaction term ERP*SOE in columns (1) and (2) are −0.0340
and −0.0178, respectively, both significant at the 1% level, which indicates that the effects of
ERP systems implementation on equity and debt financing costs are moderated by property
nature: the implementation of ERP systems in SOEs will weaken their impact on equity
and debt financing costs, and the moderating effect on equity financing cost is stronger
than on debt financing cost.

The soft financing constraint and policy burden of SOEs lead to the deviation of
enterprise value goals and risk management direction from the market, which is the main
reason for this result. First of all, SOEs face weaker financing constraints due to their
property rights and government guarantees, but private enterprises face more severe
financial constraints than SOEs (Jin et al. 2019). This results in SOEs lacking the motivation
to implement ERP systems for effective risk management and value enhancement to gain
investor favor. So the result is that the implementation of ERP systems by SOEs instead
suppresses investor returns.

Furthermore, SOEs bear heavier policy burdens, which leads to a misalignment be-
tween their corporate value objectives and market value objectives. Compared with private
enterprises, SOEs tend to focus more on the steady operation of enterprises, and the goal
of adopting ERP systems is to carry out effective internal control rather than improve
efficiency and market value, which will significantly reduce the value creation function
of ERP systems. However, the improvement of the risk function and the reduction in
the value function lead to the reduction in investor returns. This policy burden-oriented
enterprise goal will also reduce the motivation and choice of SOEs to implement ERP
systems. As shown in Panel A in Table 10, both the number and proportion of ERP system
implementation in SOEs are about 10 percentage points lower than that in non-SOEs, and
this significant difference further strengthens the above-mentioned weakening effect.

7.2. ERP Implementation, Company Age, and Financing Costs of Equity and Debt

The variable Age was grouped according to the mean value, with companies es-
tablished for a shorter period assigned a value of 0 and those established for a longer
period assigned a value of 1. In Table 9, the regression coefficients of the interaction term
ERP*Age_dummy in columns (3) and (4) are −0.0406 and −0.0197, respectively, both sig-
nificant at the 1% level, which indicates that the impact of ERP systems implementation
on equity financing cost and debt financing cost is moderated by company age: The im-
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plementation of ERP systems in long-established enterprises will weaken the impact of
ERP systems implementation on equity financing cost and debt financing cost, and the
moderating effect on equity financing cost is stronger than on debt financing cost.

The reason is that the later implementation of ERP systems not only prevents them
from achieving the expected level of risk control and value creation but also introduces
additional risks. If the life cycle of a company is divided into four stages: startup stage,
growth stage, maturity stage, and decline stage (Chen and Chen 2012), then companies
established for a shorter period are generally in the growth and stability stages, while those
established for a longer period are in the stability and decline stages. Enterprise value and
cash flow in the growth and maturity stages are higher than those in the decline stages
(Dickinson 2011), and the implementation of ERP systems in this stage will significantly
increase enterprise value through comprehensive risk management. However, enterprises
in the decline stages generally face the dilemma of declining value and rising risk (Anthony
and Ramesh 1992; Dickinson 2011), and the implementation of ERP systems is a capital-
heavy, long-term, and high-risk project. The implementation of ERP projects at this stage not
only fails to make marginal contributions to risk management and value creation but also
increases additional costs and risks to enterprises. However, due to government subsidy
interventions and fierce competition within the industry, Chinese companies will choose
to implement ERP projects as a competitive advantage. As shown in Panel B in Table 10,
both the number and proportion of enterprises with a long history of implementing ERP
systems are much higher than those with a short history, and this significant difference
further strengthens the above-mentioned weakening effect.

8. Conclusions
The implementation of ERP systems is the specific performance of the application of

enterprise management ideas and is an internal strategic investment behavior of enterprises,
according to the internal and external environmental situation and their own development
status. Its essence is to carry out risk management and value creation for the organization,
balance the risk after weighing the internal and external environment of the enterprise,
achieve the sustainable value growth goal of the enterprise, and create better returns
for investors. It should be emphasized that the risk is neutral, and no company blindly
implements ERP systems just in order to reduce corporate risk without considering other
factors; in the same way, value is relative, and companies need to trade off the value
distribution among stakeholders while creating value.

Our research focuses on Chinese A-share listed companies from 2008 to 2021, ex-
amining the impact of the ERP application on equity and debt financing costs from the
dual perspectives of risk management and relative value creation, grounded in the objec-
tive of maximizing corporate value. The findings suggest that, on average, enterprises
implementing ERP systems exhibit significantly higher equity and debt financing costs
than those not implementing such systems, with the effect on equity financing cost being
more pronounced. A further exploration of the underlying causes through mechanism
analysis reveals that ERP systems can enhance risk management capability and corporate
value returns in a systematic, integrated, and effective way, thereby generating greater
investor returns and leading to mutually beneficial outcomes. Additionally, heterogeneity
analysis further shows that the ownership structure and age structure of enterprises have a
significantly negative moderating effect on the above results, and the moderating effect on
equity financing cost is stronger than on debt financing cost.

The deep-seated contradiction in the capital market lies in the challenge of determining
whether the capital market’s functional orientation is financing-oriented or investment-
oriented. Our research fundamentally alleviates the agency conflict between enterprises and
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investors, especially in emerging capital markets. The results emphasize the advantages of
an investment-driven capital market in addressing conflicts among different participants,
which can contribute to resolving challenges of “difficult and costly financing” and offer
practical recommendations for policymakers. Moreover, the findings support the inverse
relationship between risk and return observed in international markets with data from
China’s capital market based on a managerial perspective. This provides practical clarity
for both investors and managers in understanding abnormal returns within incomplete
markets. Additionally, this study supports business managers in better recognizing the
favorable influence of ERP systems on both corporate and financial management. It also
offers valuable feedback to ERP system providers, emphasizing the necessity of aligning
implementation strategies with organizational conditions and market phases to optimize
outcomes. Lastly, this study investigates the Chinese market. Nevertheless, the effectiveness
of the Chinese market has been weakened by government intervention. Although this
factor was considered in the heterogeneity analysis, it was not systematically investigated
and analyzed. Future research can overcome this limitation by employing more extensive
and more diversified samples to offer richer and deeper insights.

The research conclusions have reference significance for enterprises, investors, and
policymakers in the following three aspects: First, enterprises can decide whether to
implement ERP projects according to their actual management level and needs, avoiding
blindly following the trend. If the time is ripe, it should be planned as early as possible and
gradually promoted and improved by combining corporate culture, business philosophy,
and digital technology to form their own unique ERP management thoughts. Otherwise,
even if an ERP system is implemented at a later stage, it may not be able to reverse the
situation and achieve the expected results. Second, investors can actively focus on the
financial and non-financial data of enterprises implementing ERP systems. They should
pay further attention to the corporate culture and management thoughts behind these
enterprises to comprehensively judge their performance, risk management level, and
relative value creation level in order to obtain higher capital returns. Third, policymakers
can provide enterprises with a favorable external environment for ERP implementation
while avoiding excessive guidance that leads to vicious competition and overcapacity in the
ERP industry. This allows enterprises to spontaneously and endogenously establish their
perfect and advanced management ideological system, cultural system, and talent echelon
system based on their actual situation, and then form an endogenous logical deduction
ability and driving force, which can not only enhance the independent innovation capability
and value creation capability of the enterprise, but also help the enterprise effectively deal
with risks and crises, and also lay a solid foundation for the successful digitalization
transformation.
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Notes
1 Such as “Made in China 2025” (MIC 2025) issued by the State Council in 2015 and “Guiding Opinions on Further Promoting

Informatization of Small and Medium-sized Enterprises” issued by the Ministry of Industry and Information Technology (MIIT)
in 2017, etc.

2 The STRIVE financial management model is constructed based on the following principles: enterprise (Strategy)as the guiding
force, (Resource) optimization and allocation as the core, (Information) integration as the basis, management (Tools) as the means,
(Efficiency) enhancement through process refinement as the objective, and enterprise (Value) maximization as the ultimate goal.
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