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We investigate how product market competition affects corporate voluntary
disclosure decisions, specifically regarding supply-chain information. Our
results, based on a sample of manufacturing companies listed in China from
2010 to 2016, show that companies in more competitive industries disclose less
customer/supplier information. The main results stand through several robust-
ness tests. Further analyses show that the negative relationship between pro-
duct market competitiveness and supply-chain information disclosure is
stronger when the disclosure contains more incremental information and when
competitors are more capable of gaining competitive advantage using the dis-
closed information. Our study contributes to the understanding of both the
relationship between product market competition and voluntary disclosure
decisions and the regulation of information disclosure to build a transparent
capital market.
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1. Introduction

After decades of rapid growth, the capital market in China now plays an increasingly prominent role in
China’s social and economic development. President Xi Jinping emphasized the goal of building a healthy
capital market in the report of the 19th Communist Party of China (CPC) National Congress. The chairman
of the China Securities Regulatory Commission (CSRC), Yi Huiman, also pointed out that the foremost duty
of the CSRC is to build a ‘‘regulated and transparent” capital market to better promote China’s high-quality
economic development. The disclosure of financial information is an essential ingredient of a well-functioning
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capital market, (Darrough, 1993; Liu et al., 2013). In recent years, competition between companies has grad-
ually evolved into competition between firms’ supply chains (Tang, 2009), and as a result, suppliers and cus-
tomers have become crucial strategic resources able to significantly influence firms’ growth (Fisher, 1997;
Christopher and Ryals, 1999). Accordingly, a listed company’s customer and supplier information provides
valuable information for external investors to assess its firm value.

For this reason, the CSRC has increased its efforts to encourage corporations to disclose supply-chain
information. Specifically, the CSRC issued The Standards Concerning the Contents and Formats of Informa-
tion Disclosure by Companies Offering Securities to the Public No.2 — Contents and Formats of Annual
Reports (2007 Revision) and required listed companies to disclose the total amount they purchase from their
top five suppliers and sell to their top five customers as well as the ratio of those numbers to their annual
aggregated purchases and sales. Moreover, the CSRC encourages listed firms to disclose the identities of their
top five suppliers and customers as well as the ratio of the amount they purchase from and sell to each of them
to the firms’ annual aggregated purchases and sales. In practice, however, companies are often reluctant to
disclose such information. For example, in our sample period of 2010 to 2016, only 21% of Chinese listed man-
ufacturing companies disclosed the identities of and proportions of purchases attributable to their top five sup-
pliers, and only 36% disclosed the identities of and proportions of sales attributable to their top five customers.
Similarly, Ellis et al. (2012) find that U.S. listed companies often fail to meet the Securities and Exchange
Commission’s (SEC’s) requirements of disclosing detailed information about important customers. To explain
this under-disclosure, our paper examines the factors affecting firms’ supply-chain information disclosure deci-
sions and determines the possible working mechanisms. Our study not only helps to deepen the understanding
of the supply-chain information disclosure practices of Chinese A-share listed companies but also explores the
determinants of firms’ voluntary disclosure. Moreover, this paper contributes information that is critical to
capital market regulators.

Supply chain information is a key issue in both the academic and practical worlds. However, past research
mostly focuses on the economic consequences of supplier–customer relationships (proxied by the level of con-
centration) for companies and their stakeholders, including cash holdings (Itzkowitz, 2013), auditor choice
(Zhang et al., 2012), the cost of equity capital (Chen et al., 2015; Dhaliwal et al., 2016) and the cost of debt
(Campello and Gao, 2017; Cai and Zhu 2020). Recently, security regulatory authorities around the world have
begun to encourage listed firms to disclose detailed information about their major suppliers and customers.
Researchers find that the incremental information embodied in the identity of companies’ major suppliers
and customers and in information regarding transactions between the companies and those suppliers and cus-
tomers helps companies to adjust their production behavior and thereby mitigate the ‘‘long whip effect” (Yang
et al., 2020), improve the accuracy of analyst forecasts (Guan et al., 2015; Pandit et al., 2011), reduce the
uncertainty of new issuances of shares (Johnson et al., 2010) and help investors to better understand the pre-
dictability of returns between economically linked firms (Cohen and Frazzini, 2008; Menzly and Ozbas, 2010).
In addition, Cen et al. (2017) show that supply-chain information diffusion speed drives investors’ customer
momentum strategies, affects the price feedback effect on corporate investment decisions and enhances
supply-chain coordination. To summarize, although certain studies investigate how companies choose their
level of supply-chain information disclosure (Li and Wang, 2016) and the role played by proprietary cost
(Ellis et al., 2012; Li et al., 2018), most of the literature concentrates on the economic consequences of
supply-chain information disclosure, and little is known about the causal relationship between market factors
and supply-chain information disclosure.

Theoretically, companies have a strong incentive to fully reveal all of their private information to reduce
information asymmetry and gain capital-market benefits (Grossman, 1981; Milgrom, 1981). In practice, how-
ever, the extent of voluntary disclosure varies greatly across firms. Previous studies show that agency cost, lit-
igation risk and proprietary costs may influence corporations’ disclosure decisions and lead them to reduce
voluntary disclosures (Healy and Palepu, 2001; Luo and Zhu, 2010; Ellis et al. 2012; Wang and Yu, 2014).

Product market competition may exert a key influence on the disclosure of supply-chain information, which
is closely related to companies’ operations. Firms facing greater competition may choose to disclose more
supply-chain information to improve their information environment and reduce the cost of capital
(Yi et al., 2010). Furthermore, intense competition may also encourage firms to announce their high-quality
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suppliers and customers to deliver credible threats to potential competitors (Johnson et al., 2010). Thus, intense
product market competition may encourage corporations to disclose more supply-chain information.

However, a firm’s supply-chain information may be observed and used by current and potential competi-
tors to decrease the firm’s competitive advantage, raising proprietary costs (Bhattacharya and Ritter, 1983;
Foster, 1986; Darrough, 1993). Therefore, companies in highly competitive industries are more concerned
about losing their competitive advantage and more reluctant to release private information than those in less
competitive industries (Clinch and Verrecchia, 1997; Huang et al., 2017). In the unique institutional back-
ground of China’s transforming economy, due to the imperfect protection of property rights (Fang et al.,
2017), companies in highly competitive industries generally face the serious risk of being deprived of corporate
resources by their competition (Wu et al., 2012). Unlike other voluntarily disclosed information, such as social
responsibility information, a company’s supply-chain information is closely related to its operations and is
therefore likely to be used by competitors to imitate the company’s strategies or to steal its corporate resources
(Ellis et al., 2012). As a result, firms facing fierce competition tend to limit their disclosure of supply-chain
information to avoid high proprietary costs.

Based on these contradicting predictions, the impact of product market competition on companies’ supply-
chain information disclosure decisions remains an empirical question. Therefore, this paper empirically exam-
ines the relationship between product market competition and corporate supply-chain information disclosure
decisions, using a sample of Chinese A-share manufacturing company observations from 2010 to 2016. Our
results show that companies in highly competitive industries choose to disclose less supply-chain information
than those in less competitive industries. These main results are robust to several robustness tests, including a
difference-in-differences (DID) regression using large reductions in China import tariff rates as an exogenous
shock to the level of competition. Further tests show that the influence of product market competition on
supply-chain information disclosure is more pronounced when there is more incremental information con-
tained in the information (i.e., for companies in worse information environments) and when the information
is more likely to be used by competitors to obtain a competitive advantage (i.e., for non–state owned compa-
nies, companies with cost leadership strategies and lower levels of product differentiation and companies in
worse legal environments), which is consistent with the proprietary cost argument.

Our research makes several contributions. First, this study adds new evidence to the long-running debate
on the relationship between product market competition and voluntary corporate disclosure (Verrecchia,
1983, 1990; Darrough and Stoughton, 1990; Ren and Wang, 2019). Previous studies in this area mainly focus
on the voluntary disclosure of social responsibility reports (Zhang, 2012), management forecasts (Li, 2010;
Ma, Lianfu et al., 2013; Huang et al., 2017) and corporate press releases (Burks et al., 2018). As compared
to these kinds of information, supply-chain information is more closely linked to firms’ operations (Ellis
et al., 2012) and is therefore more likely to be exploited by competitors. Therefore, it is intuitive that decisions
regarding the disclosure of supply-chain information are more affected by the level of product market compe-
tition than decisions to disclose other kinds of information.

Moreover, due to China’s stage of economic development, its legal environment and its imperfect protec-
tion of property rights, the role of product market competition in shaping a company’s supply-chain informa-
tion disclosure in its capital market likely differs from that in developed markets. For instance, Ellis et al.
(2012) find that U.S. firms in less competitive industries are more likely to conceal the identities of their major
customers. Ellis et al. (2012) argue that firms in less competitive industries are more likely to enjoy a mono-
poly; therefore, their detailed supply-chain information is more valuable. In other words, the propriety cost of
their supply-chain information is higher. Under these circumstances, product market competition is positively
correlated to the disclosure of customer and supplier information. The results in our study, however, show the
opposite. Using data on Chinese firms, we find a negative relationship between product market competition
and supply-chain information disclosure. The seemingly contradicting results may be explained by the relative
lack of property rights in China (Fang et al., 2017). This institutional background, combined with the rela-
tively low industry concentration in China, increases companies’ risk of being deprived of valuable corporate
resources by their competitors. In this context, intense competition increases the proprietary costs associated
with supply-chain information disclosure and thus decreases the level of disclosure. Our study also takes
advantage of China’s unique ownership and legal environment to examine how product market competition
affects firms’ disclosure decisions through proprietary cost. In summary, the research perspective and
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background of this study provide novel evidence to the long-standing debate concerning the relationship
between competition and voluntary disclosure.

Second, our study contributes to the growing attention paid to supply-chain information disclosure deci-
sions. Previous studies in this area mainly focus on the economic consequences of supply-chain information
disclosure for companies and their stakeholders (Guan et al., 2015; Cohen and Frazzini, 2008; Johnson
et al., 2010; Menzly and Ozbas, 2010; Pandit et al., 2011; Itzkowitz, 2013; Yang et al. 2020). Only two
papers discuss the determinants of supply-chain information disclosure decisions from the aspect of propri-
etary costs (Ellis et al., 2012; Li et al., 2018). However, both papers use product market competition as a
proxy for proprietary cost and fail to fully explore the impact of market competition. In fact, market com-
petition may influence supply-chain information disclosure not only through proprietary cost but also
through increased financial pressure and market discipline (Chen et al., 2015; Jiang et al., 2017). If the latter
impact dominates the former, then companies in markets with higher competition have an incentive to
increase their supply-chain information disclosure to ease their financial constraints. Given these two pos-
sible outcomes, how product market competition affects corporate supply-chain information disclosure
remains an open question. Furthermore, unlike the SEC’s mandatory disclosure requirement1 in the U.
S., the CSRC only requires listed firms to disclose their total annual transaction amount and the total pro-
portion attributable to their top five customers and suppliers and encourages listed firms to voluntarily dis-
close the identity and transaction amount of each major customer and supplier. Under China’s non-
mandatory disclosure requirements, the level of supply-chain information disclosure better reflects a com-
pany’s reporting strategy, which helps us to understand the impact of product market competition on cor-
porations’ disclosure choices. Against this background, this paper provides an in-depth analysis of the
factors influencing supply-chain information disclosure from the perspective of product market competition
and explores the underlying mechanism, thus complementing previous research on supply-chain information
disclosure.

Third, our study alleviates the problem of measuring the level of product market competition noted by Ali
et al. (2008). Previous studies mainly use the data of publicly traded firms to score the degree of product mar-
ket competition and concentration (Verrecchia and Weber, 2006; Li, 2010; Yi, 2010). This method is problem-
atic in that it excludes private firms, which may account for a nonnegligible percentage of industry sales; thus,
this method harms the accuracy of competition measures (Ali et al., 2008; Zhou and Tang, 2015). To this end,
we use the data of both publicly traded and privately held firms to construct our industry concentration mea-
sures. Moreover, we use the large reductions in China’s import tariff rates as an exogenous shock to market
competition and adopt a DID analysis to address the endogeny concern. We also conduct robustness tests
with alternative proxies for product market competition.

Finally, our study has practical implications for both investors and capital market authorities. Given that
supply-chain information provides valuable information helpful to external investors in assessing firm value
(Chen Jun et al., 2015; Dhaliwal et al., 2016), the CSRC increased regulation of the disclosure of supply-
chain information, encouraging listed companies to publicize their detailed supply-chain information. How-
ever, as pointed out above, the current disclosure quality in China is inadequate. Ellis et al. (2012) also find
that the customer information provided by listed companies in the U.S. fails to meet the SEC’s requirements.
Our paper attempts to explain the phenomenon of under-disclosure from the perspective of product market
competition. Our findings could help regulators to perfect regulatory means to improve the quality of
supply-chain information disclosure.

The remainder of this paper is organized as follows. Section 2 discusses the theoretical framework and
develops testable hypotheses. Section 3 describes the data and the main variables. Section 4 presents the empir-
ical results. Section 5 concludes the paper.
1 In the U.S., SEC Reg. S-K requires publicly traded firms to report the sales to and identity of any customer that comprises more than
10% of a firm’s consolidated revenues, if losing that customer would have a material, adverse effect on the company.
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2. Hypothesis development

Determining a firm’s level of supply-chain information disclosure is one of the most important voluntary
corporate disclosure decisions. On the one hand, detailed customer and supplier information may reduce
information asymmetry and bring a series of capital market gains, such as lower capital costs, a higher stock
price, more liquidity and more efficient asset pricing (Healy and Palepu, 2001; Balakrishnan et al., 2014). On
the other hand, providing detailed supply-chain information has a potential downside arising from the fact
that, compared with purely financial information, supply-chain information is more closely related to compa-
nies’ real operations, especially the charateristics of their customers and suppliers (Ellis et al., 2012). In other
words, customer and supplier information is a trade secret. While such disclosure improves the corporate
information environment (Li and Wang, 2016), reduces financial costs (Chen et al., 2015; Cai and Zhu,
2020) and large customers could play an identification role for companies (Johnson et al., 2010), detailed
supply-chain information may also be observed by current and potential competitors and used against the dis-
closing companies, leading to considerable proprietary costs (Ellis et al., 2012; Wang and Yu, 2014). There-
fore, the decision to disclose supply-chain information is the result of weighing the pros and cons of such
disclosure. Based on previous studies, we believe that product market competition plays a critical role in this
cost–benefit analysis.

First, companies are exposed to greater capital pressure and threats of bankruptcy in more competitive
industries (Schmidt, 1997). In this environment, a firm’s customer and supplier information provides valuable
information concerning the concentration, quality and stability of the firm’s customers and suppliers, helping
external investors to assess the present and future value of the firm as well its risk (Gosman et al., 2004; Chen
et al., 2015). Therefore, companies facing fierce competition have strong incentives to release higher quality
supply-chain information to reduce information asymmetry and decrease capital costs (Yi et al., 2010). Fur-
thermore, companies in more competitive industries are more motivated to act strategically to distinguish
themselves from others, such as by disclosing high-quality customers to prove the quality of its revenue
(Johnson et al., 2010). For these reasons, product market competition may increase the disclosure of
supply-chain information.

Second, competitors in competitive industries are more likely than those in monopoly industries to obtain
disclosing companies’ private information and adjust their strategies accordingly to gain a competitive advan-
tage. Particularly in the context of China’s transitional economy and due to its highly decentralized industrial
structure, there is fierce competition among a great number of companies of similar scale and offering similar
products (Wu et al., 2012). Furthermore, as property protection in China is relatively underdeveloped (Fang
et al., 2017), companies in competitive industries make use of others’ private information to mimic their busi-
ness strategies, to launch price wars and to conduct competition for resources, leading to substantial propri-
etary costs for the disclosing companies.

Companies’ supply-chain information is considered to be ‘‘material information” related more closely to
their real operations (Ellis et la., 2012), as it includes critical trade secrets such as customer demand, produc-
tion preference and product-pricing strategies (ASIS International, 2002). Therefore, customer and supplier
information is more likely to be imitated and used by market rivals than other information, causing more sig-
nificant proprietary costs for disclosing firms by three specific mechanisms. First, market rivals may use dis-
closed supplier and customer information to obtain or infer a company’s existing production capacity,
operating costs, market demand, gross profit margins and other private information and adjust their own pro-
duction output and prices accordingly or imitate products to weaken the disclosing firms’ competitive advan-
tage (Clinch and Verrecchia, 1997). Second, when the disclosing firm is a participant in a competitive industry
rather than a monopoly, its market rivals may use detailed supply-chain information to compete for strategic
resources such as valuable suppliers and customers, meaning that disclosing firms face a greater threat of cus-
tomer and supplier loss (Darrough and Stoughton, 1990; Wagenhofer, 1990). Third, when the market concen-
tration is low and industry competition is intense, supplier and customer bargaining power is greater and
transformation costs are lower. Under these conditions, while supply-chain information helps corporate com-
petitors to compete for resources, it also increases bargaining power and decreases transformation costs for
both suppliers and customers, thus worsening the hold-up problems caused by suppliers and customers
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(Baiman and Rajan, 2002). Given these three mechanisms, product market competition may also decrease the
disclosure of supply-chain information.

Therefore, given that product market competition may either promote or inhibit corporate supply-chain
information disclosure, we form the following hypotheses:

H1a: Product market competition is positively correlated with supply-chain information disclosure.
H1b: Product market competition is negatively correlated with supply-chain information disclosure.
3. Data and main variables

3.1. Data source and sample selection

Our sample consists of all Chinese listed manufacturing firms from 2000 to 2016. We collect product market
competition data from the China Stock Market and Accounting Research (CSMAR) China Industry Business
Performance Database. We collect supply chain data from the Chinese Research Data Service (CNRDS) Sup-
ply Chain Research Data (SCRD) database. We obtain stock return and financial data from the CSMAR
database. Tariff rates data are obtained from the Trade Analysis and Information System (TRAINS).

Following previous studies, we remove financial firms and firms with supply-chain information labeled as
‘‘Confidential unit.”2 We further exclude firms with missing or incomplete data. The final sample consists of
9,854 firm-year observations. To reduce the influence of outliers, we winsorize all of the continuous variables
at the 1st and 99th percentiles.
3.2. Main variable definitions

3.2.1. Product market competition

Our primary measure of product market competition is the Herfindahl–Hirschman Index (HHI). HHI is
defined as the sum of squared market shares for all firms in the same industry. The market share of a firm
is the ratio of the firm’s sales to the entire industry’s sales. A higher HHI indicates a more concentrated indus-
try and thus lower product market competition. HHI is one of the most commonly used measures for the fol-
lowing reasons. First, HHI gives more weight to larger enterprises; thus, it can meaningfully reflect the size of
and dominant power among companies. Second, HHI comprehensively reflects the number and relative size of
enterprises, improves the differentiation of research samples and thus better depicts market competition (Liu
et al., 2003). To make the measure more intuitive, we calculate (1 – HHI)*100 (Competition) to proxy for com-
petition. A higher Competition value reflects a higher level of product market competition.

Previous studies on product competition often use listed firm data from the U.S. Compustat database to
construct a measure of industry concentration. However, as pointed out by Ali et al. (2008), an absence of
private firms in the computation of HHI makes it a biased estimate of competition. Zhou and Tang (2015)
also point out that as private companies often account for a significant proportion of industry sales, industry
competition variables based on an industrial enterprise database are superior to those based solely on listed
company data. Therefore, following Ali et al. (2014) and Jiang et al. (2015), we use China’s National Bureau
of Statistics (NBS) data to estimate our product market competition measure, as this database includes private
firms as well as listed firms. Specifically, the NBS database includes all manufacturing firms with sales greater
than 5 million RMB (during most of our sample period, 8 RMB equaled about US$1). A comprehensive list of
firms reduces listing bias in measuring product market competition. As these data are only available before
2013, we derive the HHI measure after 2013 based on the change in HHI trend from 2011 to 2013.
3.2.2. Supply chain information disclosure

We adopt the following two measures of supply chain disclosure: supplier information disclosure and
customer information disclosure. Supplier-specific disclosure (DumSupply) equals 1 if a company discloses
2 Confidential units are often mandated not to disclose supply chain information due to industry characteristics (e.g., the arms industry)
and thus are excluded.



Y. Chen et al. / China Journal of Accounting Research 15 (2022) 100223 7
information specific to at least one supplier, including the identity, transaction amounts and proportion of
purchases attributable to that supplier, and 0 otherwise. Similarly, customer-specific disclosure (DumCustom)
equals 1 if the firm discloses information specific to at least one customer, including the identity, transaction
amounts and proportion of sales attributable to that customer, and 0 otherwise.

3.2.3. Control variables

Following the literature (e.g., Ellis et al., 2012; Jiang et al., 2015), we include several control variables,
including firm size (Size), financial leverage (Lev), operating performance (ROA), Tobin’s Q (TobinQ),
state-owned enterprise (SOE) indicator (SOE), ownership of the largest shareholder (top1), CEO–chair duality
(Dual), board size (Bsize), proportion of independent directors (Indep), research and development (R&D) dis-
closure information (Dum_Rd) and intangible assets (Intang). Industry and year dummies are also included in
the analyses. Detailed variable definitions are provided in Table 1.

3.3. Model specification

We examine the relationship between product market competition and corporate supply-chain information
disclosure with the following model:
Table
Variab

Variab

DumSu

DumC

Compe

Size

Lev

ROA

TobinQ

Dum_R

Intang

SOE

Top1

Dual

BSize

Indep
Disclosurei;t ¼ aþ b � Competitioni;t�1 þ c � Controli;t�1 þ ei;t ð1Þ
We use supplier-specific information disclosure (DumSupply) and customer-specific information disclosure
(DumCustom) as our two measurements of supply information disclosure (Disclosurei,t). Competitioni, t-1 is our
key independent variable; its measurement is described above. Control i, t-1 includes firm-specific control vari-
ables, industry dummies and year dummies, as mentioned above. All of the independent variables (except for
industry and year dummies) are lagged by 1 year to mitigate endogeneity concerns.
1
le definitions.

le Description Definition

pply Supplier-specific
information disclosure

Indicator that equals 1 if the firm discloses information specific to least one supplier,
including identity, transaction amounts and proportion of total purchases attributable to
that supplier, and 0 otherwise

ustom Customer-specific
information disclosure

Indicator that equals 1 if the firm discloses information specific to at least one customer,
including identity, transaction amounts and proportion of total sales attributable to that
customer, and 0 otherwise

tition Product market competition (1-HHI)*100, HHI is defined as the sum of squared market shares for all firms in the same
industry. The market share of a firm is the ratio of the firm’s sales to the sales of the entire
industry.

Firm size Log (firm assets)
Firm leverage Ratio of total liabilities to total assets
Operating performance Ratio of net operating income to total assets
Tobin’s Q Ratio of the sum of market value of tradable shares and book value of non-tradable

shares to the book value of total assets at the beginning of the year
d R&D information

disclosure
Indicator that equals 1 if the firm discloses R&D information, and 0 otherwise

Intangible assets investment Ratio of net intangible assets to total assets
Enterprise property Indicator that equals 1 if the firm’s ultimate controlling shareholders are state entities, and

0 otherwise
Top1 ownership Ownership of the largest shareholder
CEO-Chair duality Indicator that equals 1 if the CEO is also the board chair, and 0 otherwise
Board size Log (total number of directors on the board)
Proportion of independent
directors

Ratio of the number of independent directors to the total number of directors on the
board
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4. Empirical results

4.1. Summary statistics

Table 2 presents the summary statistics of our main variables. Panel A shows that 20.9% of our sample
disclosed supplier-specific information and 36.1% of our sample disclosed customer-specific information, sug-
gesting that the level of supply-chain information disclosure is is low in general. The mean (median) value of
competition is 0.997 (0.998), indicating that compared with the level of industry competition in the U.S.3, the
product market competition is rather intense in China. The values of our control variables are consistent with
those reported in previous studies.

Panel B of Table 2 provides preliminary results on the relation between product market competition and
supply-chain information disclosure. Specifically, we split the full sample along the median HHI value and
compare the mean values of DumSupply (DumCustom) in the low-HHI group and the high-HHI group. As
shown in Panel B, the mean DumSupply (DumCustom) in the high-HHI subsample is 19.5% (34%) and the
mean DumSupply (DumCustom) in the low-HHI subsample is 23.3% (39.9%). The difference between these
two mean values is significant at the 1% level. The results indicate that product market competition is nega-
tively correlated with supply-chain information disclosure.
4.2. Main regression results

We use model 1 to empirically test the relation between product market competition and supply-chain
information disclosure. The dependent variables in columns (1) and (3) and columns (2) and (4) are
supplier-specific and customer-specific information disclosure, respectively. Columns (3) and (4) include indus-
try dummy variables to control for potential industry fixed effects.

As shown in Table 3, the coefficient on Competition is –0.262 and is significant at the 5% level in column (1),
whereas the coefficient value is –0.415 and is significant at the 1% level in column (2), suggesting that compe-
tition discourages the disclosure of supplier-specific and customer-specific information. These results remain
robust after we control for industry fixed effect in columns (3) and (4). Overall, the results in Table 3 show
that firms in highly competitive industries tend to disclose less supply-chain information.
4.3. Addressing endogeneity concerns

Next, we address two endogeneity concerns. First, the negative relation between competition and supply-
chain information disclosure may be driven by reverse causality or by a latent variable (Arya and Mittendorf,
2007; Ali et al., 2014; Lang and Sul, 2014). To address this concern, we first use an exogenous shock to market
competition. Second, our findings may be driven by omitted time-invariant, firm-specific variables. To allevi-
ate this concern, we regress the change in supply-chain information disclosure on the change in competition.
4.3.1. A quasi-natural experiment: Large reductions in industry import tariff rates

Considering the endogenous nature of competition, several studies attempt to use exogenous shocks to the
intensity of product market competition to mitigate endogeneity concerns. For example, Bhojraj et al. (2004)
take the gradual deregulation of the U.S. electric power industry as a series of exogenous shocks to industry
competition; Huang et al. (2017) take the decline of U.S. import tariffs as an exogenous event that increases
the product market competition; and Burks et al. (2018) use the implementation of the Interstate Banking and
Branch Efficiency Act, which deregulates the interstate branches of the U.S. banking industry, as an exoge-
nous shock to competition in the banking sector. Following previous studies (Fresard, 2010; Valta, 2012;
Huang et al., 2017; Jiang et al., 2015), we use large reductions in industry import tariff rates in China as exoge-
nous shocks to competition, and we use a DID model to examine the relationship between product market
competition and supply-chain information disclosure. As the unexpected, large reductions in industry import
3 As Zheng et al. (2021) note, the mean (median) level of competition (HHI) is 0.276(0.174) for U.S. firms.



Table 2
Summary statistics.

Variable N Mean Median Sd Min Max

DumSupply 9854 0.209 0 0.406 0 1
DumCustom 9854 0.361 0 0.48 0 1
Competition 9854 99.7 99.8 4 98.2 100
Size 9854 21.85 21.69 1.23 19.24 25.67
Lev 9854 0.441 0.434 0.22 0.049 1.05
ROA 9854 0.048 0.039 0.076 �0.183 0.372
TobinQ 9854 2.706 2.079 2.007 0.882 13.134
Dum_Rd 9854 0.744 1 0.437 0 1
Intang 9854 0.051 0.038 0.048 0 0.282
SOE 9854 0.433 0 0.495 0 1
Top1 9854 0.356 0.338 0.148 0.091 0.749
Dual 9854 0.241 0 0.428 0 1
Bsize 9854 2.272 2.303 0.174 1.792 2.773
Indep 9854 0.37 0.333 0.052 0.308 0.571
Variable High competition Low competition Mean Diff.

DumSupply 6239 0.195 3615 0.233 �0.038***
DumCustom 6239 0.34 3615 0.399 �0.060**

Note: *, ** and *** denote statistical significance at the 10%, 5% and 1% levels, respectively.

Table 3
Competition and supply-chain information disclosure: Main results.

Variable (1) (2) (3) (4)
DumSupply DumCustom DumSupply DumCustom

Competition –0.262** –0.415*** –0.345*** –0.289***
(–2.56) (–4.40) (–3.05) (–2.67)

Size –0.176*** –0.132*** –0.171*** –0.122***
(–3.31) (–3.00) (–3.12) (–2.70)

Lev 0.565** 0.579*** 0.518** 0.581***
(2.53) (3.08) (2.34) (3.08)

ROA –0.276 0.168 –0.242 0.132
(–0.53) (0.38) (–0.45) (0.29)

TobinQ –0.044* –0.046** –0.014 –0.034
(–1.90) (–2.19) (–0.61) (–1.54)

Dum_Rd –0.375*** –0.376*** –0.205 –0.237**
(–3.04) (–4.08) (–1.58) (–2.52)

Intang 2.406*** 1.844** 1.979** 1.539*
(2.85) (2.44) (2.11) (1.88)

SOE 0.008 0.124 –0.028 0.092
(0.07) (1.38) (–0.25) (1.00)

Top1 0.380 0.311 0.214 0.184
(1.21) (1.20) (0.66) (0.69)

Dual –0.107 –0.098 –0.087 –0.078
(–1.13) (–1.20) (–0.92) (–0.94)

Bsize 0.197 0.315 0.018 0.240
(0.61) (1.21) (0.06) (0.91)

Indep –2.438*** –0.669 –2.476*** –0.678
(–2.68) (–0.91) (–2.62) (–0.89)

Intercept 26.983** 43.155*** 35.670*** 31.137***
(2.58) (4.54) (3.12) (2.88)

Year Fixed Yes Yes Yes Yes
Industry Fixed No No Yes Yes
N 9854 9854 9854 9854
Pseudo R2 0.060 0.067 0.082 0.082

Note: Numbers in parentheses are t-statistics based on standard errors clustered by firm. *, ** and *** denote statistical significance at the
10%, 5% and 1% levels, respectively.
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tariff rates lowered the barriers faced by foreign-based firms, they increased competition within the industry
(Bernard et al., 2006). Tariff changes are mainly triggered by global economic and political forces and bilateral
(or multilateral) trade agreements and are less likely to be affected by corporate supply-chain information dis-
closure (Huang et al., 2017).

Following Huang et al. (2017), for each industry-year, we define a significantly large import tariff rate cut as
an exogenous shock to competition. Specifically, we first obtain the HS-2002 hex quantile product-level AD
valorem import tariff rates from UNCTAD’s TRAINS system.4 Second, we merge the HS-2002 hex quantile
product into the four-digit industry code of the international standard industry classification (ISIC) (Revision
3) according to the comparison table released by the United Nations Statistics Division, then we calculate the
average tariff rate of the industry. Third, we match this average tariff rate with the CIC two-digit industry code
to obtain the double-digit, national economy, industry-level import tariff rate. Finally, we define a significantly
large, unexpected import tariff rate cut (Post�Reductioni;t) as a reduction that is at least three times the average
import tariff rate reduction for the industry over our sample period.

Next, we use a DID regression to establish the causal relation between competition and supply-chain infor-
mation disclosure with the following model:
4 As
also re
Disclosurei;t ¼ aþ bPost�Reductioni;t þ c � Controli;t�1 þ ei;j ð2Þ

We use supplier-specific information disclosure (DumSupply) and customer-specific information disclosure

(DumCustom) as our measures for supply information disclosure (Disclosureit). Post�Reductioni;t is an indica-
tor variable that equals 1 if a firm is in an industry that experienced a large, unexpected tariff reduction by year
t, and 0 otherwise. Control i, t-1 includes firm-specific control variables, industry dummies and year dummies
in line with model (1).

The results are reported in Table 4. In columns (1) and (3), we control for industry fixed effects and year
fixed effects. In columns (2) and (4), we control for firm fixed and year fixed effects. The coefficients of
Post_Reduction are all negative and significant at the 5% level, indicating that a large reduction in import tariff
rates may lead companies in affected industries to disclose less information about their supply chains. The
DID models alleviate concerns of potential reverse causality and help to establish the causality between indus-
try competition and corporate disclosure.

4.3.2. Change model

To ensure that our results are not driven by omitted variable bias, we follow previous studies (Jiang et al.,
2015; Jiang et al., 2017) by regressing the year-to-year change in suppler-specific information disclosure
(DDumSupply) and customer-specific information disclosure (DDumCustom) on the year-to-year change of
the measure of product market competition (DCompetition). Table 5 presents the results of this change model.

Table 5, columns (1) and (2) show that the coefficients of DCompetition are all negative, suggesting that
companies disclose less supply-chain information after large declines in industry concentration. These findings
are consistent with our main results.

4.4. Additional tests

The results presented above suggest that companies in highly competitive industries disclose less supply-
chain information. In this section, we test the role played by proprietary cost. Ali et al. (2014) point out that
proprietary cost is determined by the following two factors: whether information disclosed by a company may
provide incremental information to competitors and whether competitors may take advantage of this infor-
mation at the expense of the disclosing firms. To explore the effect of proprietary costs, we test these two path-
ways separately. First, we use information asymmetry to proxy for incremental information contained in
supply-chain information. Then, we use ownership, operation strategy, and legal environment to proxy for
rivals’ ability to use supply-chain information for competitive advantage.
the import tariff rate data are only available before 2014, we replace the import tariff data after 2014 with the data from 2014. We
move the sample after 2014 and find that the results are robust.



Table 4
Competition and supply-chain information disclosure: DID model.

Variable (1) (2) (3) (4)
DumSupply DumSupply DumCustom DumCustom

Post_Reduction –0.522** –0.737** –0.178** –0.315**
(–2.00) (–2.34) (–1.99) (–2.18)

Size –0.180*** –0.177 –0.121** –0.166
(–2.92) (–1.29) (–2.32) (–1.45)

Lev 0.581** 0.725 0.556** 0.193
(2.30) (1.64) (2.53) (0.50)

ROA 0.241 0.691 0.108 1.295
(0.34) (0.68) (0.17) (1.64)

TobinQ –0.015 –0.012 –0.010 0.018
(–0.52) (–0.28) (–0.39) (0.49)

Dum_Rd –0.091 –0.099 –0.084 –0.014
(–0.80) (–0.68) (–0.89) (–0.12)

InTang 1.536** 0.310 1.467* –0.208
(2.23) (0.28) (1.93) (–0.20)

SOE 0.017 0.364 0.086 0.473*
(0.13) (1.07) (0.79) (1.67)

Top1 0.296 1.680** 0.213 0.292
(0.85) (2.18) (0.74) (0.40)

Dual –0.009 0.022 –0.078 0.066
(–0.09) (0.13) (–0.81) (0.47)

BSize 0.064 –0.643 0.227 0.365
(0.18) (–1.01) (0.78) (0.71)

Indep –3.027*** –3.665** –1.326 0.321
(–2.96) (–2.42) (–1.61) (0.26)

Intercept 1.882 2.302*
(1.23) (1.81)

Firm Fixed No Yes No Yes
Year Fixed Yes Yes Yes Yes
Industry Fixed Yes No Yes No
N 7244 3419 7244 4608
Pseudo R2 0.064 0.192 0.069 0.183

Note: Numbers in parentheses are t-statistics based on standard errors clustered by firm. *, ** and *** denote statistical significance at the
10%, 5% and 1% levels, respectively.
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4.4.1. Incremental information of supply-chain information: Information environment
We first examine the influence of incremental information. As stated by Berger and Hann (2007), incremen-

tal information in private information is determined by the public market information available to competi-
tors. When the information environment of a company is relatively transparent, meaning that outsiders may
obtain private information through open market channels, then supply-chain information disclosure releases
little incremental information and proprietary cost is low. Conversely, in less transparent information environ-
ments, supply-chain information disclosure conveys more incremental information and proprietary cost is
higher. Therefore, we expect that a more transparent information environment weakens the negative correla-
tion between competition and supply-chain information disclosure.

Previous studies document that the media are an important source of information in the public market. For
example, press releases on firms’ business operation help to reduce information asymmetry. Competitors
therefore rely on the media to obtain companies’ supply-chain information (Mullainathan and Shleifer,
2005; Graham et al., 2005). Securities analysts have alternate sources of firms’ private information, namely,
personal contact with executives, on-site investigations, telephone interviews and other personal channels.
Analysts are thus in a position to improve the efficiency of information analysis and pass information to
the market through analyst reports, thereby reducing information asymmetry (Amiram et al., 2016; Son
et al., 2016). We therefore use variables representing companies’ news coverage (Media) and analyst following



Table 5
Competition and supply-chain information disclosure: Change model.

Variable (1) (2)
DDumSupply DDumCustom

DCompetition –0.258* –0.325**
(–1.66) (–2.28)

DSize 0.570*** 0.338***
(5.70) (3.87)

DLev –0.283 0.147
(–0.79) (0.49)

DROA –0.539 0.279
(–0.90) (0.60)

DTobinQ 0.114*** 0.006
(4.57) (0.24)

DDum_Rd –0.109 0.098
(–1.20) (1.17)

DIntang –1.557 –0.242
(–1.20) (–0.22)

DSOE –0.135 0.016
(–0.56) (0.07)

DTop1 0.871 0.986*
(1.49) (1.80)

DDual –0.311*** 0.000
(–2.83) (0.00)

DBSize –0.271 –0.027
(–0.70) (–0.08)

DIndep –2.018** –1.297
(–2.23) (–1.61)

Intercept –2.536*** –1.521***
(–21.05) (–9.86)

Year Fixed Yes Yes
Industry Fixed Yes Yes
N 9773 9773
Pseudo R2 0.071 0.035

Note: Numbers in parentheses are t-statistics based on standard errors clustered by firm. *, **
and *** denote statistical significance at the 10%, 5% and 1% levels, respectively.
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(Analyst) to measure the relevant information environments to examine how incremental information pro-
vided in supply-chain information affects the relationship between competition and disclosure.

For empirical testing purposes, we include the interaction term between the variables Competition and
Media (Competition*Media) and between the variables Competition and Analyst (Competition*Analyst) and
use them as key explanatory independent variables in regression models. Shown in columns (1) and (3) of
Table 6, the coefficients of Competition*Media are significantly positive, and in columns (2) and (4), the coef-
ficients of Competition*Analyst are also shown to be significantly positive. All of these results show that a
more transparent information environment is associated with lower proprietary costs and a weaker relation-
ship between competition and supply-chain information disclosure.
4.4.2. Ability of competitors to obtain a competitive advantage using disclosed supply-chain information
We use ownership, operation strategy and legal environment to capture competitors’ ability to obtain a

competitive advantage using disclosed supply-chain information.
First, we study how ownership affects companies’ supply chain information disclosure decisions. Compared

with private enterprises, SOEs receive more financial and political government support; enjoy more conve-
niences in terms of obtaining sales channels, operating licenses and product pricing; and have closer natural
ties with the government. These competitive advantages are difficult for non-SOE competitors to imitate
(Shleifer and Vishny, 1994; Kong et al., 2013). This means that even if an SOE’s competitors have access
to the firm’s supply-chain information, they have little ability to challenge the firm’s competitive advantage.



Table 6
Competition and supply-chain information disclosure: Information environment.

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

Media attention Analyst attention

DumSupply DumCustom DumSupply DumCustom

Competition*Media 0.168** 0.115*
(2.43) (1.68)

Competition*Analyst 0.113* 0.172***
(1.94) (3.36)

Competition –0.560*** –0.318** –0.344** –0.540***
(–3.59) (–2.11) (–2.27) (–4.02)

Media –16.717** –11.482*
(–2.43) (–1.68)

Analyst –11.375* –17.260***
(–1.96) (–3.38)

Size –0.075 –0.128*** –0.101* –0.074
(–1.39) (–2.74) (–1.76) (–1.52)

Lev 0.412* 0.539*** 0.459** 0.476**
(1.86) (2.86) (2.08) (2.51)

ROA –0.996* –0.042 0.217 0.361
(–1.95) (–0.10) (0.43) (0.82)

TobinQ –0.000 –0.040* –0.023 –0.029
(–0.01) (–1.87) (–1.00) (–1.35)

Dum_Rd 0.111 –0.223** –0.178 –0.193**
(0.96) (–2.39) (–1.38) (–2.08)

Intang 1.714** 1.476* 1.849** 1.564*
(1.98) (1.83) (2.12) (1.95)

SOE –0.080 0.086 –0.075 0.066
(–0.73) (0.93) (–0.68) (0.72)

Top1 0.103 0.261 0.337 0.270
(0.33) (1.00) (1.07) (1.04)

Dual –0.098 –0.089 –0.077 –0.073
(–1.03) (–1.08) (–0.80) (–0.88)

BSize –0.070 0.192 0.127 0.199
(–0.23) (0.74) (0.40) (0.76)

Indep –2.488*** –0.838 –2.601*** –0.869
(–2.72) (–1.11) (–2.80) (–1.15)

Intercept 50.316*** 34.221*** 34.508** 55.300***
(4.80) (3.44) (2.27) (4.11)

Year Fixed Yes Yes Yes Yes
Industry Fixed Yes Yes Yes Yes
N 9854 9854 9854 9854
Pseudo R2 0.053 0.077 0.071 0.079

Note: Numbers in parentheses are t-statistics based on standard errors clustered by firm. *, ** and *** denote statistical significance at the
10%, 5% and 1% levels, respectively.
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Therefore, we expect SOEs in highly competitive industries to experience lower proprietary costs associated
with information disclosure and thus to disclose more supply-chain information than their private enterprise
counterparts. Based on this assumption, we include the interaction term between Competition and SOE (an
indicator that takes the value of 1 if the firm’s ultimate controlling shareholders are state entities, and 0 other-
wise). The coefficients of Competition*SOE, presented in Table 7, are all significantly positive, indicating that
SOEs are more likely to disclose supply-chain information in highly competitive industries than their non-SOE
counterparts.

Second, we study how operation strategy affects companies’ supply chain information disclosure decisions.
According to previous studies, corporate operation strategies may be categorized as either product-
differentiation strategies or cost-leadership strategies. Companies that adopt a product differentiation strategy
are less substitutable and more difficult for competitors to imitate and therefore encounter low proprietary



Table 7
Competition and supply-chain information disclosure: Ownership.

Variable (1) (2)
DumSupply DumCustom

Competition*SOE 0.394** 0.166*
(2.51) (1.65)

Competition –0.337** –0.233***
(–2.50) (–2.61)

Size –0.184*** –0.133***
(–3.27) (–4.73)

Lev 0.502** 0.539***
(2.12) (4.01)

ROA –0.331 0.116
(–0.50) (0.25)

TobinQ –0.041 –0.044**
(–1.48) (–2.46)

Dum_Rd –0.223* –0.217***
(–1.73) (–3.22)

Intang 1.116 1.260***
(1.63) (2.90)

SOE –39.359** –16.474
(–2.51) (–1.64)

Top1 0.336 0.237
(1.07) (1.49)

Dual –0.092 –0.089
(–0.96) (–1.61)

BSize 0.128 0.207
(0.41) (1.35)

Indep –2.524*** –0.729
(–2.83) (–1.51)

Intercept 35.248*** 25.642***
(2.61) (2.86)

Year Fixed Yes Yes
Industry Fixed Yes Yes
N 9854 9854
Pseudo R2 0.068 0.076

Note: Numbers in parentheses are t-statistics based on standard errors clustered by firm. *, **
and *** denote statistical significance at the 10%, 5% and 1% levels, respectively.
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costs resulting from information disclosure (Bhojraj et al., 2004). For companies adopting a cost-leadership
strategy, however, supply-chain information contains business secrets, such as pricing strategies and gross
profit margins, that represent cost-leading advantages. As a result, these companies’ supply-chain information
is easily imitated or exploited by competitors and the proprietary costs resulting from supply-chain informa-
tion disclosure is high. Therefore, it is expected that companies with product-differentiation strategies (cost-
leadership strategies) are less (more) likely to be affected by product market competition due to lower (higher)
proprietary costs.

Following Duanmu et al. (2018), we first use each firm’s ratio of ‘total sales minus production costs’ to total
sales to measure its cost-leadership variable. We then use the industry median cost-leadership to adjust firm
level cost-leadership measure and obtain an adjusted cost-leadership value. Next, we standardize each firm’s ad-
justed cost-leadership value with the extreme value of industry adjusted cost-leadership value to obtain Clcc. A
higher Clcc value indicates a stronger cost-leadership strategy.5 We use each firm’s ratio of advertising expense
to total sales to measure its product-differentiation. We then use the industry median product-differentiation to
adjust firm level product-differentiation measure and obtain an adjusted product-differentiation value. Next, we
standardize each firm’s adjusted product-differentiation value with the extreme value of industry adjusted
5 Clcc = CL�medianðCLÞ
rangeðCL�medianðCLÞÞ



Table 8
Competition and supply-chain information disclosure: Operation strategy.

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

Variable Product-differentiation strategy Cost-leadership strategy

DumSupply DumCustom DumSupply DumCustom

Competition*Dfcc 0.416*** 0.324**
(3.18) (2.18)

Competition*Clcc –0.026* –0.042***
(–1.81) (–3.01)

Competition –0.412*** –0.311** –0.132 –0.273***
(–3.72) (–2.49) (–1.50) (–4.63)

Dfcc –41.571*** –32.448**
(–3.19) (–2.19)

Clcc 2.647* 4.155***
(1.82) (3.01)

Size –0.132*** –0.193*** –0.137*** –0.107***
(–2.92) (–3.51) (–3.00) (–3.45)

Lev 0.504*** 0.523** 0.532*** 0.406***
(2.63) (2.34) (2.83) (2.89)

ROA 0.123 –0.282 –0.078 –0.934**
(0.23) (–0.45) (–0.17) (–2.27)

TobinQ –0.041* –0.045* –0.041* 0.001
(–1.84) (–1.78) (–1.79) (0.04)

Dum_Rd –0.208** –0.197 –0.232** 0.144*
(–2.24) (–1.52) (–2.49) (1.80)

Intang 1.275* 1.132* 1.280* 1.175***
(1.75) (1.66) (1.77) (2.76)

SOE 0.095 –0.023 0.095 –0.063
(1.03) (–0.21) (1.03) (–1.01)

Top1 0.235 0.323 0.223 0.054
(0.91) (1.03) (0.86) (0.29)

Dual –0.083 –0.090 –0.095 –0.098
(–1.00) (–0.93) (–1.15) (–1.52)

BSize 0.225 0.145 0.228 –0.062
(0.88) (0.46) (0.89) (–0.34)

Indep –0.717 –2.536*** –0.768 –2.559***
(–0.98) (–2.82) (–1.05) (–4.44)

Intercept 43.398*** 32.893*** 15.631* 29.111***
(3.90) (2.60) (1.78) (4.84)

Year Fixed Yes Yes Yes Yes
Industry Fixed Yes Yes Yes Yes
N 9854 9854 9854 9854
Pseudo R2 0.077 0.068 0.075 0.047

Note: Numbers in parentheses are t-statistics based on standard errors clustered by firm. *, ** and *** denote statistical significance at the
10%, 5% and 1% levels, respectively.
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product-differentiation value to obtain Dfcc. A higher Dfcc value indicates a stronger product-difference strat-
egy.6 Next, we interact Competition with Clcc and Competition with Dfcc. The results, presented in column (1)
of Table 8, show that the coefficient of Competition*Dfcc is significantly positive, indicating that the higher the
degree of product differentiation, the weaker the negative relationship between industry competition and
supply-chain information disclosure. The results, presented in column (2) of Table 8, show that the coefficient
of Competition*Clcc is significantly negative, suggesting that the stronger the competitive advantage gained by
a company through its cost-leadership strategy, the more pronounced the negative relationship between indus-
try competition and supply-chain information disclosure.
6 Dfcc = DF�medianðDF Þ
rangeðDF�medianðDF ÞÞ



Table 9
Competition and supply-chain information disclosure: Legal environment.

Variable (1) (2)
DumSupply DumCustom

Competition*Law 0.034** 0.042**
(2.02) (2.49)

Law –3.404** –4.223**
(–2.05) (–2.52)

Competition –0.865*** –0.674***
(–3.63) (–3.30)

Size –0.090 –0.117*
(–1.58) (–1.88)

Lev 0.353* 0.488***
(1.77) (3.21)

ROA –1.256** 0.061
(–2.24) (0.12)

TobinQ 0.001 –0.038*
(0.03) (–1.76)

Dum_Rd 0.244 –0.189
(1.43) (–1.45)

Intang 1.628* 1.439*
(1.71) (1.91)

SOE –0.181* 0.018
(–1.78) (0.30)

Top1 0.144 0.326
(0.43) (1.13)

Dual –0.082 –0.077
(–0.98) (–1.26)

BSize –0.095 0.200
(–0.35) (0.78)

Indep –2.686*** –0.986*
(–3.80) (–1.94)

Intercept 87.849*** 69.493***
(3.72) (3.41)

Year Fixed Yes Yes
Industry Fixed Yes Yes
N 9854 9854
Pseudo R2 0.058 0.081

Note: Numbers in parentheses are t-statistics based on standard errors clustered by firm. *, **
and *** denote statistical significance at the 10%, 5% and 1% levels, respectively.
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Third, we study how legal environment affects companies’ supply chain information disclosure decisions. In
a poorer legal environment, as characterized by relatively weak property rights protection, the supply-chain
information disclosed by a company facing intense competition is more likely to be used by improper means
by its competitors, who then infringe on the disclosing firm’s interests (Guo et al., 2004). Therefore, in such a
legal environment, we expect companies in highly competitive industries to disclose less supply-chain informa-
tion. The legal environment measurement index (Law) adopted in this study is taken from Wang et al. (2017).7

The higher the index score, the better the legal environment. We include the interaction term of Competition

and Law in our main model and report the results in Table 9. As shown, the coefficient of Competition*Law is
significantly positive, suggesting that when the legal environment is poor, companies are less likely to disclose
supply-chain information.
7 Please note that, as the law index data is only available before 2014, following Long and Li (2016) and Wang and Jiang (2020), we first
derive the law index measure after 2014 (i.e., 2015 and 2016) based on the law index change trend in the three years from 2012 to 2014. To
test robustness, we also follow Wang et al. (2015) and delete the sample and replace the law index data after 2014 with the average law
index data from 2012 to 2014. The results remain unchanged.



Table 10
Robustness tests: Alternative proxies for product market competition.

Variable (1) (2) (3) (4) (5) (6) (7) (8)
DumSupply DumCustom DumSupply DumCustom DumSupply DumCustom DumSupply DumCustom

MCR4 –3.026*** –2.234***
(–3.45) (–2.64)

Lerner_Index 0.037* 0.031**
(1.68) (2.28)

Abprofit_Persistence 0.153*** 0.101**
(2.64) (2.03)

Similarity –0.569** –0.461*
(–2.00) (–1.92)

Size –0.171*** –0.122*** –0.250*** –0.146*** –0.217*** –0.117*** –0.240*** –0.135***
(–3.12) (–2.69) (–9.65) (–4.01) (–8.72) (–5.64) (–5.47) (–3.71)

Lev 0.518** 0.581*** 0.470*** 0.271* 0.557*** 0.276*** 0.551*** 0.23
(2.34) (3.07) (4.01) (1.73) (4.99) (2.80) (3.00) (1.43)

ROA –0.240 0.133 (0.02) (0.01) –0.028* (0.01) (0.19) (0.14)
(–0.45) (0.29) (–1.31) (–0.56) (–1.95) (–0.61) (–0.46) (–0.39)

TobinQ –0.014 –0.033 (0.14) (0.35) (0.08) (0.35) (0.03) (0.02)
(–0.58) (–1.52) (–0.35) (–0.78) (–0.21) (–1.05) (–1.60) (–1.00)

Dum_Rd –0.205 –0.239** (0.07) –0.134* –0.131** –0.133*** (0.03) (0.12)
(–1.58) (–2.54) (–1.01) (–1.74) (–2.43) (–2.95) (–0.33) (–1.56)

InTang 1.986** 1.546* 0.890** 0.74 1.317*** 0.933*** 0.80 0.63
(2.12) (1.89) (2.23) (1.24) (3.60) (2.84) (1.28) (1.13)

SOE –0.029 0.092 0.07 0.154** 0.08 0.191*** 0.04 0.176**
(–0.25) (1.00) (1.32) (2.07) (1.64) (4.60) (0.40) (2.37)

Top1 0.213 0.184 (0.00) (0.08) 0.14 0.02 0.07 (0.05)
(0.66) (0.69) (–0.01) (–0.36) (0.92) (0.14) (0.27) (–0.22)

Dual –0.087 –0.078 (0.05) (0.07) (0.06) –0.080* (0.07) (0.10)
(–0.91) (–0.94) (–0.83) (–1.00) (–1.21) (–1.75) (–0.85) (–1.36)

BSize 0.021 0.240 0.21 0.14 0.272* 0.261** 0.14 0.14
(0.06) (0.91) (1.37) (0.67) (1.84) (2.13) (0.55) (0.66)

Indep –2.465*** –0.677 –2.089*** (0.74) –1.981*** (0.48) –2.410*** (0.98)
(–2.61) (–0.89) (–4.37) (–1.23) (–4.27) (–1.24) (–3.08) (–1.54)

Intercept 4.236*** 4.441*** 1.597** 2.239** 1.268** 1.443*** 2.183* 2.447***
(2.58) (3.36) (2.43) (2.56) (2.09) (2.94) (1.95) (2.70)

Year Fixed Yes Yes Yes Yes Yes Yes Yes Yes
Industry Fixed Yes Yes Yes Yes Yes Yes Yes Yes
N 9854 9854 14531.00 14531.00 14538.00 14538.00 14212.00 14212.00
Pseudo R2 0.082 0.082 0.07 0.07 0.06 0.05 0.07 0.06

Note: Numbers in parentheses are t-statistics based on standard errors clustered by firm. *, ** and *** denote statistical significance at the
10%, 5% and 1% levels, respectively.
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4.5. Robustness test

4.5.1. Alternative proxies for product market competition

We use alternative proxies for product market competition, including the concentration ratio of the four
largest firms in the industry (CR4), the Lerner index, abnormal earnings persistence and a text index of pro-
duct market competition. Specifically, (1) the higher the market share of the four largest firms (CR4), the lower
the competition. To construct a measure of intuitive acceptance, we use (1 - CR4) (MCR4) instead of CR4.
The higher the MCR4 value, the higher the product market competition. (2) The Lerner index represents a
company’s pricing power in the industry. The lower the Lerner index, the weaker the company’s pricing power
in the industry and the higher the product market competition.8 (3) The higher the abnormal earnings persis-
tence in an industry, the more difficult it is for the industry to retain abnormal earnings and the higher the
8 Following Peress (2010), we define the Lerner index as the ratio of total sales minus operating costs, selling expenses and administrative
expenses to total sales.



Table 11
Robustness tests: Fixed effect model.

Variable (1) (2)
DumSupply DumCustom

Competition –0.593*** –0.400***
(–3.95) (–3.20)

Size –0.226* –0.215**
(–1.78) (–2.09)

Lev 0.923** 0.367
(2.38) (1.08)

ROA 0.096 1.509***
(0.14) (2.71)

TobinQ –0.011 –0.013
(–0.32) (–0.46)

Dum_Rd 0.121 0.080
(0.76) (0.67)

InTang 1.741 0.798
(1.24) (0.67)

SOE 0.069 0.174
(0.23) (0.71)

Top1 1.695** 0.244
(2.28) (0.38)

Dual 0.079 –0.001
(0.51) (–0.01)

BSize 0.028 0.716
(0.05) (1.57)

Indep –3.966*** 0.485
(–2.77) (0.42)

Year Fixed Yes Yes
Firm Fixed Yes Yes
N 4232 5822
Pseudo R2 0.208 0.192

Note: Numbers in parentheses are t-statistics based on standard errors clustered by firm. *, ** and
*** denote statistical significance at the 10%, 5% and 1% levels, respectively.

18 Y. Chen et al. / China Journal of Accounting Research 15 (2022) 100223
product market competition.9 (4) We also measure competition by measuring the similarity of product
description text in the annual reports of companies in the same industry (Ren and Wang, 2019). The more
similar a company’s product description is to that of other companies, the higher the product market
competition.10

The results, presented in Table 10, show that firms with higher competition (i.e., higher MCR4, lower Ler-
ner index, lower abnormal earnings persistence, higher similarity of product description text) are less likely to
disclose supply-chain information. Both robustness results are consistent with our hypothesis.

4.5.2. Fixed effect model

We run regressions with a fixed effect model. The inclusion of firm fixed effects in regression models helps to
control for time-invariant, firm-specific characteristics. As is shown in Table 11, our results are robust to the
inclusion of firm fixed effects.
9 Following Ellis (2012), we define abnormal earnings as a company’s return on assets minus the industry’s average return on assets. We
use the correlation between the industry’s current abnormal surplus and the industry’s abnormal surplus from the previous year to
measure the persistence of the industry’s abnormal surplus.
10 Following Ren and Wang (2019), we define Similarity as the average similarity of product and business vocabulary among companies
in the same industry. The results remain unchanged. The textual data of this article are obtained from the WinGo (text structure) text
database (www.wingodata.cn).



Table 12
Robust tests: Alternative methods of addressing missing Competition values.

Variable Using the Competition value in

2013

Using the average Competition value from 2011 to

2013

Deleting the sample after 2013

（1） （2） （3） （4） （5） （6）
DumSupply DumCustom DumSupply DumCustom DumSupply DumCustom

Competition –0.521*** –0.422*** –0.481*** –0.326** –0.508*** –0.493***
(–3.55) (–3.00) (–3.88) (–2.22) (–3.56) (–3.45)

Size –0.172*** –0.123*** –0.174*** –0.131*** –0.165*** –0.120**
(–3.14) (–2.72) (–3.15) (–2.87) (–2.83) (–2.48)

Lev 0.520** 0.582*** 0.524** 0.576*** 0.834*** 0.850***
(2.35) (3.08) (2.37) (3.06) (3.31) (4.02)

ROA –0.241 0.133 –0.260 0.125 0.539 0.837
(–0.45) (0.29) (–0.48) (0.28) (0.72) (1.32)

TobinQ –0.015 –0.034 –0.016 –0.033 –0.021 –0.048*
(–0.65) (–1.56) (–0.69) (–1.52) (–0.64) (–1.80)

Dum_Rd –0.202 –0.234** –0.193 –0.200** –0.167 –0.167*
(–1.55) (–2.48) (–1.48) (–2.10) (–1.12) (–1.67)

Intang 1.975** 1.538* 1.996** 1.634** 1.688* 1.192
(2.11) (1.88) (2.13) (2.00) (1.65) (1.39)

SOE –0.029 0.091 –0.030 0.074 –0.023 0.075
(–0.26) (0.98) (–0.27) (0.80) (–0.19) (0.76)

Top1 0.213 0.184 0.205 0.176 0.400 0.332
(0.66) (0.69) (0.64) (0.66) (1.14) (1.16)

Dual –0.087 –0.078 –0.085 –0.080 –0.074 –0.031
(–0.91) (–0.94) (–0.89) (–0.97) (–0.65) (–0.34)

BSize 0.015 0.237 –0.008 0.195 –0.221 0.123
(0.05) (0.90) (–0.02) (0.74) (–0.62) (0.44)

Indep –2.474*** –0.675 –2.503*** –0.671 –3.141*** –0.787
(–2.62) (–0.89) (–2.65) (–0.88) (–2.95) (–0.96)

Intercept 53.342*** 44.454*** 49.291*** 34.637** 52.251*** 51.511***
(3.61) (3.17) (3.93) (2.35) (3.63) (3.61)

Year Fixed Yes Yes Yes Yes Yes Yes
Industry Fixed Yes Yes Yes Yes Yes Yes
N 9854 9854 9854 9854 6596 6596
Pseudo R2 0.082 0.083 0.082 0.084 0.105 0.063

Note: Numbers in parentheses are t-statistics based on standard errors clustered by firm. *, ** and *** denote statistical significance at the
10%, 5% and 1% levels, respectively.
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4.5.3. Alternative methods of addressing missing competition values

In the results reported above, we derive the competition measure after 2013 based on the competition trend
during the three years from 2011 to 2013. As Competition is our key variable, we use other methods to sup-
plement the missing data as a robustness check and present the results in Table 12. First, we replace the value
for the Competition variable after 2013 with the value for the Competition variable in 2013 and present the
results in columns (1) and (2). Second, we replace the Competition value after 2013 with the average compe-
tition value from 2011 to 2013, presenting the results in columns (3) and (4). Third, we delete the samples after
2013, showing the results in columns (5) and (6). These results show that the coefficient of Competition are all
positively significant, suggesting that the previous results are not affected by the methods used to address miss-
ing Competition values.
5. Conclusion

The importance of supply-chain information to corporations and to the capital market information envi-
ronment is well recognized by both practitioners and academic scholars, yet empirical study of the determi-
nants of corporate supply-chain information disclosure decisions is very limited. This study aims to fill the
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gap by investigating the impact of product market competition, an important external environmental factor,
on the level of supply-chain information disclosure by listed companies. Our results show that intense market
competition significantly reduces the level of supply-chain information disclosure. These findings are robust to
a battery of robustness tests, including a DID regression using large reductions in China import tariff rates as
exogenous shocks to the level of competition and change model analysis. We also provide evidence that the
proprietary cost channels drive the negative relation between product market competition and supply-chain
information disclosure. We find that that when supply-chain information disclosure reveals more incremental
information (firms in an opaque information environment) and when competitors are more capable of using
supply-chain information disclosure to gain a competitive advantage (for disclosing firms that are not state
owned, that gain a strong competitive advantage through product cost leadership strategies, that gain a weak
competitive advantage through a product-differentiation strategy and that are located in an underdeveloped
legal environment), the proprietary cost of supply-chain information disclosure is higher, making the effect
of market competition in curbing the supply-chain information disclosure more pronounced. Our findings
not only expand the theoretical framework underlying supply-chain information research but also enrich
the literature on competition and voluntary disclosure.

This study has important practical implications. In recent years, China’s regulators have endeavored to
strengthen the supply-chain information disclosure requirements for listed companies, encouraging them to
disclose the identities of their top five suppliers and customers along with the ratio of their purchases from
each supplier and sales to each customer to their aggregated annual purchases and sales. In practice, however,
companies are often reluctant to disclose such information. Against this background and given our results, we
suggest that regulators must not only strengthen disclosure requirements but also create a favorable environ-
ment for disclosure. The improvement of property rights protection, promotion of a contractual culture and
guidance toward healthy competition in industry can mitigate the negative impact of proprietary costs on
information disclosure, thus leading to positive interactions between the product market and the capital
market.
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