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粤社科规专通〔2024〕38 号

广东省哲学社会科学规划 2024年度

学科共建项目立项通知书

喻子秦同志：

经省哲学社会科学工作领导小组审批，您申报的广东省哲

学社会科学规划 2024 年度学科共建项目《创新信息夸大披露

对资本市场效率的影响及机制研究——基于文本特征分析视

角》获准立项，批准号：GD24XGL038。学科共建项目资助

经费为 2 万元，由项目负责人所在单位自筹并分期划拨给项目

负责人，第一次拨款 1.4 万元，预留经费 0.6 万元在项目鉴定
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结项后拨付。请尽快登录广东省哲学社会科学规划项目管理平

台上传签字盖章版申请书 PDF 扫描件并认真填报预算，预算

个人填报截止时间为 7 月 26 日 12 点，单位审核截止时间为

7 月 26 日 17 点。逾时未填报立项预算视为放弃立项。

项目负责人填写预算后，本通知即成为具有约束效力的立

项协议。项目负责人所在单位须承担保证责任。项目负责人及

所在单位须了解和执行以下规定：

1.课题组须学习并遵守《广东省哲学社会科学规划项目管

理办法》。对于出现违规行为的，省哲学社会科学规划专项小

组依据《广东省哲学社会科学规划项目管理办法》的相关规定

进行处理。

2.批准后的项目经费不再追加，课题组可以不接受。而一

经接受，将不能以经费不足为由，擅自变更原设计的最终成果

形式和内容。

3.项目立项后，课题组须按项目申请书所列计划开展研

究。研究过程中，如有变更项目负责人、改变成果内容或形

式、变更项目管理单位、变更或增补课题组成员、终止项目或

撤消项目、延期等重要事项，项目负责人或所在单位必须及时

填写《广东省哲学社会科学规划项目重要事项变更审批表》

（可在广东社科规划网“下载专区”下载），报省哲学社会科学
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规划专项小组审批。

4.省社科规划项目成果为论文的，在公开发表时必须注明

“广东省哲学社会科学规划项目（项目编号）”字样。成果（含

阶段成果）为专著、研究报告的，未经规划专项小组组织专家

鉴定或经鉴定但未获得通过，出版时不能标明“广东省哲学社

会科学规划项目（项目编号）”字样；如成果确实有先出版后

鉴定结项的需要，必须先向规划专项小组提出书面申请，经批

准后才能出版并标明“广东省哲学社会科学规划项目（项目编

号）”字样；如未经鉴定或未向规划专项小组申请，自行出版

并标明“广东省哲学社会科学规划项目（项目编号）”字样，规

划专项小组不接受项目结项申请，予以撤项处理。

5.项目成果的鉴定结项由省哲学社会科学规划专项小组组

织，实行匿名鉴定制度。项目负责人及所在单位须在规定时间

内向省哲学社会科学规划专项小组提交项目结项材料，在规定

时间内不提交结项材料，将作撤项处理。结项所需材料、装印

要求等具体事项，请登录广东社科规划网站“结项信息”栏目查

看。

6.成果鉴定等级分为优秀、良好、合格和不合格四个等

次。通过结项的，将拨付预留经费。不合格即未能通过结项，

其预留经费不予拨付，课题组需修改后半年内重新申请结项鉴
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定。仍不能通过的，将作撤项处理。

7.被撤项的项目负责人五年内不得申报国家社科基金项目

和省哲学社会科学规划项目。

以上规定，项目负责人及所在单位应严格遵守。如有异

议，可不接受资助，立项协议自行废止。

联系人：冯甜恬

地址：广州市天河北路 618 号广东社科中心 B 座 928 室

电话：(020)83825078 
邮编：510635

广东省哲学社会科学规划专项小组

广东省哲学社会科学规划领导小组办公室（代章）　　 
                   2024 年 7 月 11 日
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广州市社会科学规划领导小组办公室文件

穗社规办〔2025〕6号

关于广州市哲学社会科学发展“十四五”规划
2025年度常规课题(共建)立项的通知

各有关单位科研管理部门:

经专家评审、报广州市委宣传部审定,广州市哲学社会科学
发展“十四五”规划2025年度常规课题(共建)立项390项。
现将有关事项通知如下:

月30日前。须按照要求的时间向市社科规划办提交结项材料。
2.课题研究应按照《广州市哲学社会科学规划课题申报书》

的设计进行。未经市社科规划办同意不得更改研究方向、内容、
成果形式及变更管理单位。

3.请各单位科研管理部门及时将本通知有关事项告知课题
负责人,并组织课题负责人签订《广州市哲学社会科学发展“十

一I
9 



四五”规划2025年度课题立项协议》一式3份(模板下载请联
系市社科规划办),于2025年9月3日前送达我办审定盖章。

附件:广州市哲学社会科学发展“十四五”规划2025年度

常规课题(共建)立项名单

广州市社位规料集整少典办公室
2025年8_月15日
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序 负责人 单位名称 课题名称 课题编号号
数字李生技术驱动下的红色文化

_以沉浸式体验空间构建研究-——华南理工大学12 黄东平 2025GZGJ12华南理工大学图书馆研习书院为
例
“人工智能+”驱动下广州强化全

陈洁 暨南大学 过程创新链人才支撑路径与策略13 2025GZGJ13
研究

数字赋能广州市体医融合的运行陈义龙 登南大学14 2025GZGJ14
机制及路径研究

广州加快推动汽车产业出海的机
闫立 暨南大学 遇与风险研究:以广汽集团进军墨15 2025GZGJ15

西哥市场为例

大湾区跨行政区产业合作中的多
董全 华南师范大学16 利益主体博弈模式及其机制优化 2025GZGJ16

研究

数字人文视角下岭南设计史研究:汪惟宝 华南师范大学1z 2O25GZGJ17
方法论创新与知识图谱构建

“类沙盒"模式下金融科技监管对
18 喻子秦 华南农业大学 广州市企业新质生产力的影响及 2025GZGJ18

机制研究
新质生产力赋能背景下零售服务

华南农业大学19 苏琳琳 对消费者行为的影响与优化策略 2025GZGJ19
研究

广州市国有企业新质生产力对创华南农业大学范海峰2O 2O25GZGJ2O新质量影响研究
基于人工智能视频监测的广州市刘昌余 华南农业大学21 2O25GZGJ21智慧交通建设研究

嵌入性视角下艺术乡建与乡村旅林敏慧 华南农业大学22 2O25GZGJ22
游的互馈机制及实现路径研究

非遗+视域下岭南客家山歌在高校华南农业大学李美群23 2025GZGJ23活态传承的路径探究

文化基因视域下广府音乐剧的叙乘志弘 华南农业大学24 2025GZGJ24事重构与现代性转化研究
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Shadow banking regulation and firm investment efficiency: 
Evidence from China’s new regulation of capital management

Ziqin Yu a, Xiang Xiao b,*, Ge Ge c

a School of Economics and Management, South China Agricultural University, Guangzhou, China
b Central and Eastern Europe Research Centre, School of Economics and Management, Beijing Jiaotong University, Beijing, China
c School of Economics and Management, Beijing Jiaotong University, Beijing, China

A R T I C L E  I N F O

Keywords:
Shadow banking regulation
New Regulation of Capital Management
Investment efficiency
Overinvestment
Underinvestment

A B S T R A C T

Though China’s shadow banking has compensated for the lack of formal financial development, 
its rapid expansion may magnify the risks of China’s financial system. The New Regulation of 
Capital Management (NRCM) has been issued to regulate shadow banking in China. In this paper, 
with Chinese A-share listed firms from 2013 to 2021 as samples, we use the optimized generalized 
double difference approach to study the impact of shadow banking regulation on firm investment 
efficiency and its effect mechanism. We find that under the NRCM, shadow banking regulation, 
mainly by inhibiting firms’ overinvestment, can substantially enhance firms’ investment effi
ciency. Moreover, the mechanism test also finds that, by suppressing corporate financial asset 
investment and reducing corporate risk and agency costs, the NRCM can improve investment 
efficiency. Our study helps to take a more dialectical view of shadow banking regulatory policies 
and provides some implications for other developing countries and emerging economies.

1. Introduction

Compared to the financial practices in other developed countries, the financial system in China has been mainly bank-dominated. 
In China, shadow banking is mainly a product of off-balance-sheet divestiture of domestic assets in the context of restricted credit 
impulses and typical securitization of assets by traditional banks (Konstantakis et al., 2024; Agnello et al., 2020; Allen et al., 2019). In 
the macro context, SMEs1 are faced with credit discrimination, and commercial banks seek regulatory arbitrage (Malik and Saba, 
2025). So, Chinese shadow banking, unconstrained by government regulation, has become a partial substitute for commercial bank 
credit (Allen and Gu, 2021; Guo and Xia, 2014), and gained dramatic expansion in size (Si and Li, 2022; Lu et al., 2015). It is un
deniable that shadow banking has, to some extent, compensated for the lack of formal financial development in China (Irani et al., 
2021; Jiang et al., 2023). However, there is also arbitrage in which firms evade regulation in pursuit of high profits, which may amplify 
risks in the Chinese financial system and seriously affect its ability to provide financial services to the economy (Plantin, 2015; 
Martinez-Miera and Repullo, 2018; Chretien and Lyonnet, 2018; Farhi and Tirole, 2021). Since 2008, the size of shadow banking in 
China has been growing at an annual rate of more than 20 %, but regulatory reforms have been largely silent due to its hidden nature 
(Caverzasi et al., 2019; Adrian and Ashcraft, 2012), which contradicts the principles of macroprudential regulation (Freixas et al., 
2015; Hanson et al., 2011).

* Corresponding author.
E-mail addresses: unity_yu@163.com (Z. Yu), xxiao@bjtu.edu.cn (X. Xiao), 21113068@bjtu.edu.cn (G. Ge). 

1 small and medium-size enterprise
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The policy of the New Regulation of Capital Management (NRCM) marked a milestone of shadow banking in China. In November 
2017, the People’s Bank of China, together with various ministries and commissions, issued the Exposure Draft of the New Regulation of 
Capital Management (NRCM) for public feedback, providing the essential policy guidance for regulating shadow banking and pre
venting financial risks. Later, the NRCM was officially promulgated and implemented, establishing a comprehensive regulatory system 
covering all subjects involved in shadow banking. After that, the scale of shadow banking did decline significantly, which indicates 
that, at the macro level, the NRCM had effectively regulated shadow banking. At the micro-level, it is of high necessity to research on 
the policy’s impacts on firms in the context of shadow banking regulating. To firms, which are essential subjects supporting the 
country’s economic development, the correlation between investment activity and investment efficiency are of vital significance. 
Investment activities are the basis for their survival and development on one hand, and investment efficiency reflects a firm’s ability to 
gain favorable resource allocation on the other. Therefore, in the context in which shadow banking is regulated, it is worth exploring 
the role of shadow banks in investment efficiency and their involvement in firms’ investment activities through the credit market.

In addition, we select China as the background for the following reasons: firstly, the uniqueness of the Chinese financial system has 
led to a higher risk of shadow banking. In an environment where traditional commercial banks are at the heart of the financial market, 
shadow banking is more likely to become an arbitrage tool for its regulatory evasion (Guo and Xia, 2014; Jiang, 2021). Therefore, the 
special financial circumstance in China is more suitable for studying the topic of shadow banking regulation. Secondly, China is a 
developing country and an emerging economy. Developing countries are all characterized by inadequate economic markets prone to 
regulatory arbitrage, which probably leads to the rapid expansion of shadow banking, bringing high financial risk to the market (Yan 
et al., 2024). Moreover, since firms’ investment resources are not directly available through market mechanisms in most developing 
countries (Si et al., 2022; Zhang et al., 2020b). Our study of shadow banking regulation in China can provide implications for other 
developing countries and emerging economies (e.g., India, Thailand, Malaysia, etc.).

Academically, despite the scarcity of the literature on the micro-level economic consequences of shadow banking, the current views 
can be broadly divided into two major categories, i.e., the “shadow banking promotion view” and the “shadow banking risk view”. The 
“shadow banking promotion view” argues that shadow banking can complement the existing financial system (Lu et al., 2015; Duca, 
2016). By contrast, the “shadow banking risk view” holds that shadow banking exacerbates firm maturity mismatches, and amplifies 
financial market risks (Allen et al., 2019; Bleakley and Cowan, 2010; Reinhart and Rogoff, 2008).

Therefore, we select a sample of A-share listed companies in China from 2013 to 2021 to study the impact of shadow banking 
regulation on corporate investment efficiency and its mechanism of action. The benchmarking results show that shadow banking 
regulation under the NRCM improves firms’ investment efficiency and discourages overinvestment. This initiative supports the 
“shadow banking risk view” that shadow banking poses more risk to firms and leads to inefficient investment. In order to verify the 
robustness of the results, we also perform a variety of robustness tests and the conclusions reached still hold.

To continue arguing the derivation of the hypothesis, we tested the mediating effects of firms’ financial asset investment, corporate 
risk, and agency costs. After testing, we find that these mediating effects hold in the following ways: first, NRCM can improve firms’ 
investment efficiency by reducing firms’ investment in financial assets. This implies that after the implementation of shadow banking 
regulation, firms have to reduce their participation in shadow banking, curb their over-investment in the financial sector, and prevent a 
run on their primary business. Second, NRCM can improve the investment efficiency of firms by reducing corporate risk. When the 
level of corporate risk is low, due to the higher expectations of the successful management performance in investment projects, 
management’s willingness will be enhanced to invest, seize investment opportunities, and improve investment efficiency. Third, 
NRCM promotes firms’ investment efficiency by reducing agency costs. This suggests that due to shadow banking regulation’s 
conduciveness to the reduction of management’s self-interest and informational advantage, management is consequently forced to 
consider firm development to improve investment efficiency at lower agency costs. These results fully confirm the “shadow banking 
risk view”.

In addition, we also studied individual firm characteristics (nature of firm ownership, innovation intensity, and level of gover
nance) and external macroenvironmental characteristics (product market competition, regional shadow banking development, and 
degree of marketization) respectively and found that shadow banking regulation under NRCM is more likely to improve the investment 
efficiency of state-owned firms, firms with low innovation intensity, firms with the low level of governance, firms with low product 
market competition, firms in regions with high shadow banking development, firms in low investment efficiency, and firms in market- 
oriented regions. Furthermore, the impact of shadow banking regulation on firms’ investment levels is also studied and classified into 
three categories: fixed asset expenditures, R&D expenditures, and acquisition expenditures. NRCM can increase firms’ investment 
levels, mainly in terms of increasing their fixed asset and R&D investment levels. This suggests that shadow banking regulation can 
improve corporate investment activities regarding the efficiency and level of corporate investment.

Our study makes significant contributions in several ways. First, our study extends the research related to shadow banking 
regulation. Shadow banking emerges due to commercial banks pursuing profits or evading government regulation (Chen et al., 2020c). 
Because of the insidious nature of shadow banking, regulatory policy has been largely silent on this issue (Adrian and Ashcraft, 2012). 
The existing literature, lacking study on the direct effects of shadow banking regulation, mainly concentrate on the indirect effects of 
formal financial regulation on shadow banking (Huang, 2018; Cai et al., 2019; Kashyap and Stein, 2010).2 We take the NRCM policy to 

2 Kashyap et al. (2010) found that due to the unique nature of competition in the financial services industry, credit-generating activities may be 
shifted by the shadow banking sector, increasing the overall financial system vulnerability. Cai et al. (2019) argues that banks actively, rather than 
passively, use wealth-management products as a tool for regulatory arbitrage or book-keeping behavior. Huang (2018) similarly argues that formal 
banks engage in regulatory arbitrage through shadow banking and support their shadow banks with implicit guarantees.

Z. Yu et al.                                                                                                                                                                                                              Research in International Business and Finance 77 (2025) 102940 
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regulate Chinese shadow banking as a starting point and provide an in-depth analysis of the economic consequences of shadow 
banking regulation.

Second, our study complements the economic consequences of shadow banking at the micro-level. The existing literature mainly 
explores the economic consequences of shadow banking at the macro level, such as financial system fragility, monetary policy 
effectiveness, and credit resource allocation (Allen et al., 2019; Zhu et al., 2019; Chen et al., 2020c), but less on the impact of shadow 
banking on firms at the micro-level. These papers also present different views on the role of shadow banking on firms. Among them, the 
“shadow banking promotion view” argues that shadow banking can complement formal finance and bring more returns to investing 
firms (An and Yu, 2018; Lu et al., 2015; Duca, 2016), whereas the “shadow banking risk view” argues that shadow banking can 
exacerbate maturity mismatches and pose significant risks to firms (Allen et al., 2019; Bleakley and Cowan, 2010; Reinhart and Rogoff, 
2008). In our research, with in-depth study on the impact of shadow banking regulation on the firm’s investment efficiency, and the 
detailed analysis of shadow banking’s role from the firm’s investment perspective, we added new findings to complement the existing 
literature.

Furthermore, our study enriches the macro-level factors influencing the firm’s investment efficiency. In recent years, there has been 
extensive literature analyzing the factors influencing firm investment efficiency at the macro level, such as political favoritism (Chen 
et al., 2020c), residual government ownership (Vo, 2019), government intervention (Hao and Lu, 2018), government subsidies (Hu 
et al., 2019), and so on. However, shadow banking has been neglected as a micro factor. In this paper, we argue that shadow banking is 
essential in the credit market and closely related to firm investment activities. In our study, we explored shadow banking as a macro 
factor to complement existing research on the factors influencing investment efficiency.

Finally, our study provides evidence for a dialectical view of shadow banking regulatory policies. Under COVID-19, in view of the 
severely hit business operations, the NRCM, a robust shadow banking regulation approach, may bring more significant pressure on 
Chinese financial institutions to rectify the situation so as to generating extra cost. However, in the long term, shadow banking is a 
product spawned by the financing needs of Chinese SMEs and the profit-seeking motive of large firms, which quickly brings the risk of 
maturity mismatch and overinvestment in the financial sector. The results of this paper confirm that shadow banking regulation under 
the NRCM can improve the firm’s investment efficiency. Therefore, it can be suggested that this policy, with its shadow banking 
avoidance effect, is conducive to the development of China’s capital market. In addition, our study also has important implications for 
developing countries and emerging economies on how to improve the financial regulatory environment.

The rest of this study is organized as follows. Section 2 describes the institutional context in China. Section 3 presents a review of 
the existing literature and formulates hypotheses. Section 4 describes our empirical design. Section 5 provides the benchmark 
regression results and robustness tests. Section 6 performs the mechanism test. Section 7 contains group tests. Section 8 performs 
extended tests, and Section 9 summarizes conclusions and directions for future research.

2. Institutional background

After experiencing the global financial crisis in 2008, China’s asset management business has expanded rapidly with the surge of 
macro credit. According to the data from the China Banking Regulatory Commission (CBRC) and the Insurance Regulatory Commission 
(IRC), at the end of 2016, a large number of bank assets in China had shifted from on-balance sheet to off-balance sheet, resultantly 
forming shadow banking, with the scale of broad shadow banking 3 exceeding RMB 90 trillion and the scale of narrow shadow 
banking4 reaching RMB 51 trillion.

At the same time, the risks posed by shadow banking cannot be ignored. First, shadow banking will keep pushing up leverage levels. 
After 2008, China’s debt level has maintained an upgoing trend, reaching 239 % at the end of 2016. To make the financial situation 
worse, shadow banking has increased the debt and interest burden on social and economic activities, significantly reducing the ef
ficiency of capital turnover and use. Second, it has fueled a virtual economic bubble. Various empty and arbitrage-oriented shadow 
banking business models have emerged. For example, some banks make interbank financial investments and outsource investments, 
inflate assets and liabilities, with funds still in the financial system and not flowing to the real economy. Third, it “crowds out” formal 
financial business. Shadow banking can be leveraged quickly to obtain high profits, and the high profitability tempts many financial 
institutions into following suit, significantly distorting market behavior. In the “bad money driving out the good money” context, the 
proper financial business growth is slow or even on the shrink. By contrast, the shadow banks continue to “crowd out”. Fourth, it could 
be more detrimental to social stability. Financial risks can easily spill over into social risks. Due to China’s inadequate supervision of 
shadow banking, financial risks began to erupt around 2016, which led to the emergence of various rights violations posing a severe 
threat to social stability.

In response to the disorderly expansion of shadow banking, the People’s Bank of China, together with various ministries and 

3 The shadow banking in a broad sense mainly includes: interbank specific purpose vehicle investments, entrusted loans, fund trusts, trust loans, 
bank wealth management, non-equity public funds, securities industry capital management, insurance capital management, asset securitization, 
non-equity private equity funds, online lending P2P institutions, financial leasing companies, loans provided by microfinance companies, com
mercial factoring companies factoring, financial guarantee firms in the insurance business, non-licensed consumer loans issued by institutions, debt 
financing plans and structured financing products provided by local exchanges.

4 In the narrow sense, shadow banking primarily includes interbank-specific purpose vehicle investments, interbank wealth management, and 
bank wealth management products invested in non-standard debt instruments and custodial services. It also covers entrusted loans, trust loans, 
online peer-to-peer (P2P) lending, and non-equity private equity fund products.
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commissions, issued a draft of the NRCM for public feedback5 in November 2017. This draft provides the foundational guidance for 
preventing financial risks, which mainly regulates and supervises shadow banking in the following ways: First, establishing the 
classification standards for shadow banking-type asset management products. When issuing asset management products, financial 
institutions should clarify the types of products to investors according to the prescribed classification standards. They should not 
change the standards without authorization in name of strengthening the concept of “selling the right products to the right investors”. 
Second, setting the threshold for qualified investors in shadow banking. Companies need to have net assets of not less than RMB 10 
million at the end of the last year, which excludes most SMEs from investing in shadow banking. This principle substantially limits the 
number of shadow banking investors. Third, reducing the high returns of shadow banking. The NRCM emphasizes breaking rigid 
exchange, eliminating multi-layer nesting, and limiting channel business, i.e., financial institutions shall not take the responsibility to 
guarantee capital and income when conducting business, but shall effectively perform active management duties instead; meanwhile, 
they should neither provide channel services for other financial institutions’ capital management products that circumvent regulatory 
requirements such as investment scope and leverage constraints. All these shadow banking restrictive measures are conducive to the 
reduction of the inflated yields of shadow banking and allow firms to bear their risks, resultantly forcing them to reduce their in
centives of active participation in shadow banking activities. Fourth, comprehensive regulation of shadow banking participating 
entities. The NRCM emphasizes the combination of institutional and functional regulation, i.e., on one hand, instead of adhering to 
institutional types to asset management products categorized as the same type, it implements functional regulation according to 
product types and the same regulatory standard; on the other hand, it implements penetrating regulation for multi-layer nested asset 
management products to identify the final investors of the products upwards and the underlying assets of the products downwards. 
Meanwhile, NRCM, by strengthening macro-prudential management (strengthening monitoring, evaluating and regulating from 
macro, counter-cyclical, and cross-market perspectives), realizes real-time supervision (comprehensive and dynamic supervision of all 
aspects of asset management products, including issuance and sales, investment and payment), and hence establishes a comprehensive 
regulatory system covering all subjects.

In practice, the NRCM has effectively regulated Chinese shadow banking, as reflected in the contraction of the size of shadow 
banking. Fig. 1 shows the change in the size of Chinese shadow banking from December 2014 to December 2021. After the release of 
the NRCM for public feedback in November 2017, the size of shadow banking, after reaching an all-time high in December of that year, 
began to decline rapidly. Furthermore, after the official implementation of the NRCM in April 2018, the scale of shadow banking has 
witnessed an accelerated decline. Overall, from December 2017 to December 2021, the scale of shadow banking declined from a peak 
of around RMB 2.7 billion to around RMB 1.8 billion in one year, a decline of about 33.33 %. This indicates that the scale of shadow 
banking in China has been significantly compressed after the release of the NRCM, and the implementation of this policy has been 
effective at the macro level. Additionally, at the micro-level of firms, shadow banking is also closely related to firm investment and 
financing. Since firm investment is the primary driving force of economic growth, as to whether shadow banking regulation under the 
NRCM impacts the efficiency of firm investment, this paper will provide an in-depth analysis.

3. Literature review and hypotheses development

3.1. Financial regulation and shadow banking

Shadow banking has emerged in China mainly because of banks’ incentive to circumvent as many regulatory restrictions as 
possible. Theoretically, when traditional banks are regulated, shadow banking, as a complement and alternative to traditional banks, 
gradually becomes a tool for regulatory arbitrage (Buchak et al., 2018; Cai et al., 2019). Huang (2018) shows that traditional banks 
engage themselves in regulatory arbitrage via shadow banking to foster its growth through implicit guarantees. Meanwhile, tightening 
bank regulation also increases shadow banks’ lending capacity and financial instability. Irani et al. (2021) argue that mandatory 
regulation of traditional banks may lead to more capital flows to shadow banks. This is why some shadow banking institutions with 
relatively stable funding could act as liquidity providers during the 2008 financial crisis. Other scholars believe that higher regulatory 
requirements for traditional banks would trigger more regulatory arbitrage, leading to a massive shift in banking activity to the more 
loosely regulated shadow banking system (Adrian and Ashcraft, 2012; Kashyap and Stein, 2010). This literature has examined the 
impact of government regulation of formal banks, which also indirectly indicates its impact on shadow banking.

Until now, shadow banking has been largely silent in many of its characteristic aspects due to their hidden nature and the execution 
of regulatory reforms (Le et al., 2021; Adrian and Ashcraft, 2012). However, shadow banking may amplify risks in the financial system 
and reduce overall social welfare (Plantin, 2015; Martinez-Miera and Repullo, 2018; Chretien and Lyonnet, 2018). Plantin (2015), 
after examining optimal bank capital regulation choices in the presence of regulatory arbitrage, found that tightening capital re
quirements may stimulate a surge in shadow banking activity, and resultantly increases the overall risk of money-like liabilities for 
both formal and shadow banking institutions. Moreira and Savov (2017), by developing a macroeconomic model, found that though 
shadow banking can expand the supply of liquidity and boost asset prices and growth, it may also lead to increased market vulner
ability. Moreover, rising uncertainty also raises shadow banking spreads, forcing financial institutions to shift to collateral-intensive 

5 NRCM for public feedback refers to an advanced draft of the NRCM document that the Government consults the public before releasing the 
document, and then makes corresponding adjustments based on the public’s comments before officially releasing the official draft. After comparing 
the contents of the current draft and the official draft, we found that there is not much difference. In China, the current draft has the same legal effect 
as the official draft.
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financing, ultimately causing liquidity premiums and discount rates to rise and asset prices and investments to fall.
Compared with that in other developed countries, Chinese shadow banking may pose higher risks (Nickles and Schieberl, 2015). 

Wu and Shen (2019) argue that due to the high leverage characteristics of Chinese shadow banking, it is easy to induce systemic risks if 
it is not operated correctly. So, in reality, with operations unwarranted, banks engaged in shadow banking tend to take considerable 
risks. They also found that good governance can significantly reduce the impact of shadow banking on bank risk-taking. Chen et al. 
(2021) found that shadow banking distorts the relationship between capital and liquidity creation ratios due to inefficient resource 
allocation in the Chinese market. Lu et al. (2015) hold that Chinese shadow banking activities are not subject to the regulatory capital 
requirement framework and central bank regulation. Due to the weakness of the Chinese financial system, policymakers must 
implement financial reforms to bring this informal market under regulation. However, there are few studies on the direct impact of 
financial regulation on shadow banking in China.

3.2. The impact of shadow banking on firms

Regarding the economic consequences of shadow banking, most of the literature has explored the macro-level aspects of financial 
system fragility, monetary policy effectiveness, and credit resource allocation (Allen et al., 2019; Zhu et al., 2019; Chen et al., 2020c), 
but there is a striking scarcity of literature that examines the micro-level effects of shadow banking on firms. The views in this literature 
can be divided into two categories of the “shadow banking promotion view” and “shadow banking risk view”. According to the former 
view, shadow banking, with its high returns, can bring more profits to the investing firms and resultantly promote the development of 
the firms. Si et al. (2022) found that, in the context of the return on financial assets being higher than the return on real assets, firms, 
under the pressure of reaching higher expected performance in the capital market, tend to manifest a stronger willingness to 
participate in financial investment to obtain higher profits. Han et al. (2023) also argue that non-financial firms investing in shadow 
banking can increase their financial efficiency, and in turn increase financial benefits. The latter view suggests that the highly 
leveraged nature of shadow banking is likely to create additional risks for firms. Reinhart and Rogoff (2008) found that shadow 
banking product are primarily structured and securitized financial innovations in nature, often accompanied with high leverage and 
maturity mismatches. Bleakley and Cowan, (2010) showed that shadow banking, while broadening short-term financing and 
increasing capital investment, introduces more risk, which may depress firm value. Allen et al. (2019) argue that Basel II does not 
regulate shadow banking, and therefore, the quality of disclosure of financial institutions engaged in shadow banking has been 
substantially reduced.

Under the overall context of immature development of China’s capital market and the high risk of shadow banking, little literature 
has been focused on the impact of shadow banking on firm investment as an important decision for the firm and national development. 
Most of the current studies on the factors influencing the firm’s investment efficiency were conducted from micro intra-firm per
spectives, such as information disclosure quality (Dutta and Nezlobin, 2017; Gomariz and Ballesta, 2014; Chen et al., 2017), capital 
structure (Opie et al., 2019; Eisdorfer et al., 2013), management characteristics (Gao et al., 2017; Xie, 2015), conservatism (Lara et al., 
2016), and social responsibility (Benlemlih and Bitar, 2018), etc., which poses limitations on the universality of their findings. By 
contrast, macro-level perspectives, including government intervention (Chen et al., 2017), government subsidies (Hu et al., 2019), 
policy regimes (Amberger et al., 2021; Khan et al., 2017), air quality (Jiang et al., 2022), etc., provide a much broader space for further 
exploration. What’s more relevant to our study is the study of Khan et al. (2017), which reveals that financial development can in
fluence investment decisions by reducing financing constraints and agency problems. However, though their definition of financial 

Fig. 1. Scale of Shadow Banking in China. Data source: China CEInet Statistics Database.
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development is based on the macro-perspective of national financial system strategies, their scope is too broad, lacking the support of 
data in specific perspectives. To complement the previous macro-perspective studies, our study is more specific, with a focus on the 
level of shadow banking regulation.

In summary, the existing literature has yet directly studied the relationship between shadow banking regulation and firm in
vestment efficiency, nor has it reached a consistent view on the role of shadow banking. By contrast, the NRCM provides an appropriate 
background for this paper on the financial regulation of shadow banking in China. Our study, which explores the impact of the policy 
on the investment efficiency of Chinese firms, is of paramount value in three aspects. Firstly, it helps to give an excellent positioning to 
the current Chinese shadow banking. Secondly, it proves the correctness of the NRCM as the weightiest financial regulatory policy in 
China. Thirdly, it extends the relevant research on shadow banking at the micro-firm level. In addition, this paper’s findings can 
provide important implications for other developing countries.

3.3. Hypothesis development

We also try to analyze the impact of shadow banking regulation on firm investment efficiency under the NRCM from two opposing 
perspectives: the “shadow banking promotion view” and the “shadow banking risk view”, and then propose hypotheses.

From the viewpoint of “shadow banking promotion”, on the one hand, shadow banking can bring high returns and enhance 
corporate profitability. In the macro context of the current downward pressure on China’s economy, which is characterized with weak 
internal and external demand and rising production costs，profits from real investment have witnessed a sharp decline. So, a large 
amount of capital has turned to chase real estate and financial assets, fueling higher profit margins in these virtual industries (Jin et al., 
2022;). Shadow banking, as informal financial instrument, is a product of long-term financial pressure and credit discrimination in 
China’s credit market, featured with high returns, strong liquidity and low conversion costs (Lu et al., 2015). Unlike foreign shadow 
banks in the form of securitization and financial innovation, Chinese shadow banks, essentially similar to the business model of 
commercial banks, mainly operate through maturity conversion, liquidity conversion, and leveraged trading to help enterprises gain 
more profits in the short term so as to enhance their profitability (Nicolas, 2022; Gryglewicz et al., 2020; Baldenius and Michaeli, 
2017). As for listed enterprises, being the object of credit preference with multiple financing channels, they are more likely to play the 
role of an investor in shadow banking, which mainly manifests in the following two categories: firstly, they act as a credit intermediary, 
providing funds directly to the financing enterprises in the form of entrusted loans, private loans, and so on; secondly, they participate 
in the credit chain, join the shadow banking business involving the system by purchasing bank wealth management products, trust 
products, and so on (Ahmad, 2020. Chen and Du, 2020; Lu et al., 2015). As a result, listed firms, by harvesting excess returns through 
shadow banking investments, achieve capital accumulation on one hand, and improve short-term performance on the other (Chen and 
Du, 2020; Gryglewicz et al., 2020). However, under NRCM, with the significant shrinking of shadow banking size, it is getting more 
difficult for firms to achieve excess returns through shadow banking investments. Moreover, under capital constraints, management is 
likely to abandon some investment projects with positive net present value (NPV), leading to underinvestment and reduced firms’ 
investment efficiency.

However, in contrast with the above-mentioned firms’ shrinking in shadow banking involvement, the precautionary savings theory 
(Leland, 1968) suggests that when firms use idle funds in production and operation to make short-term financial investments, the 
investment can be quickly realized when funds are insufficient, and business risks can also be reduced as well. Due to the high liquidity 
of shadow banking, firms can preserve and appreciate their capital by investing out of a precautionary savings purpose. Specifically, 
shadow banking allows firms to invest in risky projects with additional financial support for investment activities on one hand, and 
reduces the risk of capital breaks on the other, thus creating a “reservoir” effect (Chen et al., 2021a,b,c; Wu and Shen, 2019). En
terprises making shadow bank investments can obtain investment returns in the short term, which can act as a capital buffer and 
smooth out various risks in the enterprise investment process (Deng et al., 2021; Wu and Shen, 2019). Therefore, under NRCM, shadow 
banking regulation actually inhibit firms from making shadow banking investments and consequently elevate the risk of capital 
shortage. Resultantly, management is likely to interrupt ongoing projects or shun away from advancing projects for fear of a broken 
capital chain, leading to underinvestment and reduction in firms’ investment efficiency.

Based on the above analyses, we believe that, from the “shadow banking facilitation perspective”, under the NRCM, shadow 
banking regulation can reduce the high revenue streams of firms, which is a major blow to firms’ incentive to enhance their profit
ability. Consequently, this is destined to increase the risk of enterprises and lead to underinvestment, reducing investment efficiency. 
Based on the above analysis, we propose hypothesis H1a. 

H1a. : Under the NRCM, the higher the degree of firms’ investment in shadow banking, the more it will reduce the investment 
efficiency.

From the “shadow banking risk perspective”, first, with the development of shadow banking in China, many non-financial com
panies have changed their business models and invested their funds in shadow banking out of profit motives, resulting in a large influx 
of funds into the virtual financial sector. After gaining high profits, firms are prone to fall into the “money speculation” cycle of 
investing in financial assets - gaining high returns - investing in financial assets, hence presenting the phenomenon of “financialization” 
(Jin and Mai, 2022; Chen et al., 2020a,b; Lin et al., 2016). With no change in disposable capital, the “financialization” of firms will 
inevitably crowd out investments in their main business to a certain extent, which would definitely undermine their long-term 
development (Huang et al., 2022; Chen et al., 2018). The NRCM, by restricting the number of investors in shadow banks, reducing 
the high returns of shadow banks, and regulating the subjects of shadow banking business to discourage firms from investing too much 
money in the financial sector, makes firms to divert their focus to industrial investment, so as to reduce over-investment, and to make 
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them gradually converge to the optimal investment scale, thus improving their investment efficiency.
Second, since shadow banking is extremely risky due to its high leverage and unregulated operations, problems with any one 

investment could lead to a chain reaction throughout the business sections (Chen and Jiang 2021; Lu et al., 2015). So, when many 
shadow banking finance firms use the short-term funds to invest in long-term projects, it poses a challenge for them to repay debt in full 
and on time. Besides, since shadow banks are outside the financial regulatory system, they will inevitably exert a negative impact on 
corporate investment activities and elevate corporate risk. (Gopalan et al., 2014; Lin et al., 2011). Moreover, shadow banks also benefit 
from high leverage, i.e., the higher the leverage is, the higher the risk is. So, when investors lose confidence in the market, high 
leverage will exponentially magnify the losses of shadow banks, which in turn will be contagious to investment subjects and further 
enhance corporate investment risk (Yang et al., 2019; Liu et al., 2019). Considering the high risk of the firm’s inability to repay, the 
management is afraid to move forward with the project due to the fear of a break in the capital chain, which leads to a decrease in the 
efficiency of the firm’s investment. In contrast, the NRCM clearly emphasizes the “three single management of products” (separate 
management, separate accounts, and separate accounting) and strengthens product duration management to reduce maturity 
mismatch and liquidity risk to enhance the risk-taking level of firms, thus improving investment efficiency.

Finally, due to agency costs, management has an absolute information advantage regarding the impact on its own interests and the 
firm’s long-term value (Le et al., 2022; Hazarika et al., 2012). In turn, corporate management intends to allocate corporate resources to 
maximize its interests, which gives rise to agency problems (Zhang et al., 2020; Aktas et al., 2019; Luo et al., 2019). Corporate in
vestment in shadow banks can exacerbate management’s self-interest motive and short-sighted behavior, i.e., management, with a 
view to maximize its short-term interests, tend to ignore the long-term development of the firm. Resultantly, the management may 
discontinue its leading business investment and invest too much money in shadow banks (Schmid et al., 2019; Davis, 2017), which may 
harm the interests of shareholders, trigger conflicts between shareholders and management, and increase agency costs. In contrast, 
under the NRCM, the scale of shadow banking shows a substantial contraction, which effectively limits the high returns obtained by 
management through shadow banking and regulates the subjects involved in shadow banking in all aspects, thus breaking the in
formation advantage of management, reducing agency costs and improving the efficiency of corporate investment.

In summary, we believe that from the analysis of the “shadow banking risk view”, under the NRCM, shadow banking regulation 
optimally restricts the scale of shadow banking, stipulates the investment threshold, comprehensively regulates the participating 
subjects, forces firms to reduce shadow banking investment, liberalizes resource crowding, cuts management’s information advantage, 
and reduces corporate risk as well as agency costs. Thus, the goal of improving investment efficiency can be achieved. Based on the 
above analysis, we propose hypothesis H1b. 

H1b. : Under the NRCM, the higher the degree of firms’ investment in shadow banking, the more it will improve the investment 
efficiency.

4. Research design

4.1. Sample and data sources

This paper selects China’s A-share listed firms in Shanghai and Shenzhen from 2013 to 2021 as the research samples. These firms, as 
the object of credit preference, due to their access to multiple financing channels, are less likely to raise funds from high-cost shadow 
banks. Therefore, these firms demonstrate more willingness to invest part of their idle funds in shadow banks to get high returns (Lu 
et al., 2015). So, to study these firms’ investment behaviors can better demonstrate the impact of shadow banking regulation on firms’ 
investment efficiency under NRCM. Since the latest data available in this paper are of 2021, and the official draft of the NRCM for 
public comment feedback is released on November 17, 2017, to avoid the interference of other events due to the long duration of 
previous data, this paper selects 2013 as the starting year to achieve a symmetrically balanced sample period centered on the time of 
the event.

We process the sample data as follows: (1) delete the samples of enterprises in the financial and real estate industries6; (2) delete the 
samples of enterprises listed after the release of the NRCM; (3) remove the samples that do not satisfy the data of at least one period 
before and after the implementation of the policy. (4) delete the samples of ST and PT firms7; (5) delete the samples with missing data. 
Finally, 19380 sample observations were obtained for the Shanghai and Shenzhen A-shares main board. To control outliers, this paper 
takes Winsorize treatment on continuous variables at 1 % and 99 % levels. Data on Shadow banking investment degree, related 
financial data, and corporate governance are obtained from CSMAR, WIND database, CCER database, WIEGO statistical database, and 
corporate innovation data are obtained from the CNRDS database.

6 China’s real estate industry is special and has significant financial attributes. First, there is the characteristic of high leverage: real estate 
development and sales usually require a large amount of capital investment, and developers often raise funds through bank loans, trust financing 
and bond issuance. Secondly, there is the characteristic of financial risk transmission: due to the huge capital demand of the real estate industry, 
fluctuations in the real estate market can be transmitted to the whole economic system through the financial market. Thirdly, there is an asset 
securitization feature, whereby the real estate sector can convert real estate into highly liquid financial assets. Therefore, in order to exclude the 
interference of samples with strong financial attributes, we exclude the samples of firms in the financial and real estate industries.

7 ST refers to special treatment firm; PT refers to particular transfer firm.

Z. Yu et al.                                                                                                                                                                                                              Research in International Business and Finance 77 (2025) 102940 

7 
40 



4.2. Identification strategy and model setting

The double difference model (DID) is a classic method to verify the effect of exogenous policies. If we construct DID directly, we 
must divide the sample into a “treatment group” and a “control group”. However, with the issuance of the NRCM, all firms are affected 
at the same point in time, making it difficult to distinguish the “treatment group” and “control group” in a strict sense. Therefore, based 
upon the traditional double-difference method, we constructed and extended the generalized double-difference model (GDD), drawing 
on existing studies (Nancy, 2008; Nunn and Qian, 2011; Chen et al., 2020; Cao and Chen, 2022). GDD is applied to the situation where 
all individual firms are affected by the policy shock, though each firm is affected differently. As analyzed above, the NRCM may affect 
firms with different impacts of shadow banking investment.

Thus, we tested the changes in firms’ investment efficiency after the release of the NRCM by GDD and constructed the following 
model. In model construction, we controlled industry and firm dummy variables, circumvented fixed differences between industries, 
and excluded the effects of other macro factors before and after the policy release. 

INV_EFFi,t =
∑4

t=− 4
αtpre × DSBIi +α0current × DSBIi +

∑4

t=1
αtpost × DSBIi + α5CONTROLi,t +

∑
IND+

∑
FIRM+ εi,t (1) 

OVER_INVi,t =
∑4

t=− 4
αtpre × DSBIi +α0current × DSBIi +

∑4

t=1
αtpost × DSBIi +α5CONTROLi,t +

∑
IND+

∑
FIRM+ εi,t (2) 

UNDER_INVi,t =
∑4

t=− 4
αtpre × DSBIi + α0current × DSBIi +

∑4

t=1
αtpost × DSBIi +α5CONTROLi,t +

∑
IND+

∑
FIRM+ εi,t (3) 

In model (1)-(3), INV_EFF denotes the firm’s investment efficiency, OVER_INV denotes overinvestment, and UNDER_INV represents 
underinvestment; DSBI is a proxy variable for the average Shadow banking investment degree of firms at the end of the four periods 
prior to the publication of the NRCM for public feedback. CONTROL is a set of control variables, and 

∑
IND and 

∑
FIRM indicate that 

the model controls for industry and firm fixed effects. In addition, the regression results are corrected for firm-level clustering.
Meanwhile, we also constructed year dummy variables of pre , current, post and the interaction term of DSBI as explanatory 

variables for the regressions respectively, with pre being before the policy issuance, current being the period when the policy is in 
execution, and post being after the policy issuance.8 αt coefficients reflect the differences between firms that are affected differently by 
the policy in a given year, with α0 representing the effect of the policy in the current period, α− 4 to α− 1 indicating the effect of the 1–4 
periods before the policy, and α1 to α4reflecting the effect of the 1–4 periods after the policy. We chose period 1 before policy onset as 
the model benchmark group to prevent full covariance. Because annual variables are included in the model, year fixed effects are not 
controlled and industry fixed effects are added. If the parallel trend assumption holds, α− 4 to α− 2should be insignificant, indicating that 
all periods 4–2 prior to the policy adoption are similar to the trend of firm changes in period 1. And α0 to α4 are the dynamic effects of 
the policy over time.

4.3. Variable definition

4.3.1. Shadow banking investment degree
Considering that the research samples are Chinese Shanghai and Shenzhen A-share main board-listed enterprises, the difference in 

policy impacts is reflected from the investment perspective by the corporate shadow banking investment degree, DSBI, which is 
measured as the average size of shadow banking investment of the enterprises in the four periods prior to the implementation of the 
NRCM policy.

Drawing on Lu et al. (2015), China’s shadow banking involves entrusted loans, entrusted wealth management, private lending and 
the purchase of various types of shadow credit products, etc. Based on data availability, we summed the above products and then 
divided them by the total assets to obtain the scale of shadow banking investment by Chinese firms, which is expressed by the degree of 
Shadow banking investment degree DSBI.

4.3.2. Investment efficiency
Referring to Richardson (2006) measurement of firm investment efficiency, we implemented the model residuals to measure the 

level of inefficient investment and constructed the following regression model (4). 

Invi,t = ρ0 + ρ1Levi,t− 1 + ρ2Qi,t− 1 + ρ3Agei,t− 1 + ρ4Cashi,t− 1 + ρ5Returni,t− 1 + ρ6Sizei,t− 1 + ρ6Invi,t− 1 + ρ7Invi,t− 1 + Industryi + εi,t (4) 

In model (4), Invi,t represents the new investment expenditure of the firm in the current period, which is equal to the ratio of the 
cash paid by the firm for the purchase and construction of fixed assets, intangible assets, and other long-term assets minus the net cash 
recovered from the disposal of the above assets to the total assets at the beginning of the period; Levi,t-1 represents the firms’ asset- 
liability ratio in the previous period. Qi,t-1 is the ratio of the sum of the market value of shareholders’ equity and the book value of 

8 The year dummy variables are all defined as 1 for the current year and 0 for all other years.
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liabilities to total assets; Agei,t-1 is the number of years the firm has been listed in the previous period; Cashi,t-1 is the firm’s cash ratio in 
the previous period, which is equal to the ratio of cash holdings to total assets at the beginning of the period; Returni,t-1 is the stock yield 
in the previous period; Sizei,t-1 is the firm’s size, expressed as the logarithm of total assets; Invi,t-1 is the firm’s new investment 
expenditure in the previous period; Industryi represents the industry dummy variable. Next, model (2) was regressed, and the absolute 
value of the residuals was used to measure the level of inefficient investment (INV_EFF) of firms. In the measurement, it was found that 
larger absolute value of the residuals indicates higher level of inefficient investment, which also reflects the lower efficiency of in
vestment of firms. If the residual value is positive, it means that the firm is overinvested (Over_INV), whereas if it is negative, it means 
that the firm is underinvested (Under_INV), which is also expressed by the absolute value.

4.3.3. Control variables
In addition, in terms of control variables, we controlled for some variables of firm characteristics, financial position, and opera

tional capacity concerning existing studies (Rajkovic, 2020; Chen et al., 2017; Eisdorfer et al., 2013; Hovakimian, 2011; Biddle et al., 
2009). There are diverse types of firms to be considered. Firstly, firms with different inherent characteristics may differ significantly in 
their investment efficiency (Chen et al., 2017; Eisdorfer et al., 2013; Biddle et al., 2009). Secondly, firms with constrained financial 
capital can reduce potentially profitable investment activities, whereas excess capital can lead to wasteful expenditures (Hovakimian, 
2011). Thirdly, operational capacity may also influence firms’ investment decisions (Rajkovic, 2020). Therefore, we controlled for firm 
size (SIZE), intangible assets ratio (IA), leverage (LEV), return on assets (ROA), and age of the firm (AGE). Meanwhile, since firm 
governance may also affect investment efficiency (Zhao, 2021; Gao et al., 2017; Xie, 2015), here we also controlled for variables 
related to it: two offices in one (DUA, which takes the value of 1 if the chairman and CEO are the same person and 0 otherwise), the size 
of the board of directors (BOAR), the first most significant Shareholder Shareholding Ratio (LSSR) and Institutional Investor Share
holding Ratio (INST). Due to Chinese firms’ ownership peculiarities and policy subsidy policies, two additional control variables, 
government subsidy (GS) and ownership nature (OWN), are added in this paper. We provide the calculation details of all variables in 
Appendix A.

5. Empirical results

5.1. Descriptive statistics

Panel A of Table 1 shows the results of the descriptive statistics of the variables. As can be seen, the mean value of investment 
efficiency INV_EFF is 0.051, the standard deviation is 0.043, the minimum value is 0, the median is 0.026, and the maximum value is 
0.667, which indicates that there are significant differences in the investment efficiency of the sample companies and there is still room 
for improvement. The mean value of OVER_INV is 0.055, the number is 11628, and the sample accounts for 60 %, while the mean value 
of UNDER_INV is 0.039, the number is 7752, and the sample accounts for 40 %, indicating that in the sample of A-share main board 

Table 1 
Summary statistics and univariate analysis.

Panel A: Descriptive statistics

Variable N mean p50 sd min max

INV_EFF 19380 0.051 0.026 0.043 0 0.667
OVER_INV 11628 0.055 0.039 0.058 0 0.771
UNDER_INV 7752 0.039 0.025 0.052 0 0.510
DSBI 19380 0.262 0.287 0.231 0 0.902
SIZE 19380 22.246 22.137 1.584 16.589 27.191
IA 19380 0.052 0.033 0.382 0 0.924
LEV 19380 0.443 0.412 0.228 0.008 0.928
ROA 19380 0.045 0.038 0.702 − 0.166 0.387
AGE 19380 2.236 2.285 0.197 1.233 3.501
DUA 19380 0.313 0 0.470 0 1
BOAR 19380 2.178 2.342 0.198 1.056 2.803
LSSR 19380 0.329 0.314 0.161 0.003 0.897
INST 19380 0.486 0.507 0.269 0 0.890
GS 19380 14.502 14.701 2.703 0 22.864
OWN 19380 0.402 0 0.504 0 1

Panel B: Univariate analysis

Variable Pre_1-4 Current & Post_1-4 Diff Diff

N Mean Median N Mean Median (Mean) (Median)

INV_EFF 7912 0.068 0.053 11468 0.033 0.022 0.243 * ** 0.182 * **
OVER_INV 5080 0.075 0.062 6548 0.036 0.030 0.257 * ** 0.201 * **
UNDER_INV 2832 0.048 0.030 4920 0.029 0.026 0.056 0.048

Note: Table 1 Panel A shows the descriptive statistics for the sample. Panel B demonstrates the results of the univariate tests. Appendix A provides 
detailed definitions of all variables.
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listed companies, the number of over-invested companies is more than that of under-invested companies, and the degree is more 
serious. We conducted a t-test between the two samples of overinvestment and underinvestment, and the p-value was 0.0004, which 
indicates that there is a significant difference between the two groups of samples, validating the sample variability. This is highly in 
alignment with China’s national conditions: on the one hand, with China’s economy shifting from high-speed growth to high-quality 
development, the real economy is facing problems such as a lower level of industrial structure, declining product yields, and higher 
financing costs resultantly, listed companies are faced with more severe financing constraints. In such an unfavorable economic 
context, the number of underinvested firms should be on the high side. On the other hand, with the rapid development of China’s 
financial industry as the core industry, the gap between the profits of the virtual economy and the real economy has widened. Out of 
the profit-seeking nature of capital, firms will continuously reduce their leading business investment and divert a large amount of 
capital to the virtual economy, ultimately making overinvestment abnormally pronounced in the virtual market.

The mean value of DSBI for shadow banking investment degree is 0.262, and the median is 0.287, indicating that more companies 
rely on shadow banking investment in A-share main board, which confirms the role of shadow banking investors in A-share main board 
listed companies. The mean value of OWN is 0.402, and the median is 0, which indicates that more private companies are on the A- 
share main board, genuinely reflecting China’s national conditions.

Panel B of Table 1 examines the changes in the firm’s investment efficiency INV_EFF, overinvestment OVER_INV, and underin
vestment UNDER_INV before and after (including the current year) the year of policy release under univariate. It can be seen that in 
significant mean and median difference tests, compared to the level prior to the policy’s execution (Pre_1-4), firms’ inefficient in
vestment is reduced by about 51.5 %9and over-investment by 52.0 %10 after the policy’s enactment (Current & Post_1-4). By contrast, 
under-investment does not pass the difference test. It suggests that the overall investment efficiency of firms has improved after the 
policy was enacted, which is mainly attributed to firms’ significant disincentive to overinvest. These findings provide preliminary 
evidence for the relationship between regulatory shadow banking and investment efficiency under the NRCM.

In addition, the results of the correlations between the main variables are presented in Appendix B of this paper. It can be seen that 
the correlation coefficients between most of the variables are less than 0.3, and the results of the multicollinearity test show that the 
mean value of the Variance Inflation Factor (VIF) is 4.23, which is less than the empirically determined critical value of 10, suggesting 
that there is no serious multicollinearity between the variables.

5.2. Regression results

5.2.1. Baseline results
Table 2 reports the regression results of the relationship between shadow banking regulation and firms’ investment efficiency 

under the NRCM. Among them, in columns (1) and (2), the dependent variable is investment efficiency INV_EFF, which reflects the 
level of inefficient investment of the firm, i.e., the larger the value is, the higher the level of inefficient investment of the firm, and the 
lower the investment efficiency. We then further divided the inefficient investment level into two categories: over-investment and 
under-investment. In columns (3), (4) and columns (5), (6), the dependent variables are over-investment OVER_INV and under- 
investment UNDER_INV, respectively, both of which are featured with larger values, indicating the severity of firm’s over- 
investment and under-investment. Columns (1), (3), and (5) are not added with control variables, while columns (2), (4), and (6) 
are integrated with control variables and all regressions control for the industry and firm fixed effects. In addition, we also resorted to 
existing studies (Rajkovic, 2020; Chen et al., 2018) to correct standard errors at the level of heterogeneity and clustering at the firm 
level.

The results in columns (1) to (6) show that the regression coefficients of the pre_4-pre_2 and DSBI cross-product terms are insig
nificant, indicating that firms with different levels of shadow banking investment degree are not significantly different before the 
implementation of the NRCM. So, the parallel trend hypothesis is satisfied. Meanwhile, the regression coefficients of the cross-product 
terms of DSBI and current to next 4 periods in Columns (1) to (2) are significantly negative, supporting Hypothesis H1b, i.e., the 
inefficient investment of firms with a high degree of dependence on shadow bank investment can be effectively suppressed under 
NRCM, thus significantly improving their investment efficiency. The results in columns (3) to (6) reflect two different inefficient in
vestment scenarios. The regression coefficients of the cross-product term of DSBI with the current to the next 4 periods are significantly 
negative in columns (3) and (4), but not in columns (5) and (6), which suggests that though the NRCM manifests a certain time- 
dynamic effect to inhibit firms’ overinvestment, its effect on underinvestment is limited. This result also indicates that the NRCM 
suppresses firms’ overinvestment mainly by improving firms’ investment efficiency, and the persistent significance indicates that the 
policy maintains a longer-term negative impact on the inefficient investment level of firm. Consequently, firms, as the main investor of 
the shadow banking, under the influence of NRCM, can persistently improve their investment efficiency. In addition, this finding also 
strengthens the logic of Hypothesis H1b and supports the ’shadow banking risk view’. Taken together, the results suggest that the 
NRCM can dampen the level of inefficient investment and improve investment efficiency, which provides strong support for the main 
conjecture.

In addition, the differences reflected in the coefficients of some control variables under two different scenarios of overinvestment 
and underinvestment are also noteworthy. In Table 2, the regression coefficients of SIZE, ROA, and OWN with OVER_INV are signif
icantly positive. but UNDER_INV are significantly negative, indicating that if the enterprise is a large sized state-owned enterprise with 

9 Calculated by |(0.033–0.068)/0.068|.
10 Calculated by |(0.036–0.075)/0.075|.
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high asset return, it is more likely to manifest a high degree of overinvestment and a low degree of underinvestment. In this case, DUA 
and INST with OVER_INV and UNDER_INV regression coefficients are equally significant. In contrast, the corresponding regression 
coefficients of BOAR are significantly negative, indicating that the greater the probability that the chairman and CEO are the same 
person in an enterprise and the more significant the shareholding of institutional investors is, the more likely it is to lead to over
investment and underinvestment. On the contrary, the larger the size of an enterprise’s board of directors, the more likely it is to reduce 
inefficient investment and improve investment efficiency.

5.2.2. Robustness checks
To address endogeneity issues such as omitted variables and reverse causality, and to further strengthen the robustness of the 

empirical results, this section conducts various tests such as placebo tests.

5.2.2.1. Placebo test. To remove the randomness factor from confounding the findings, borrowing from Cornaggia and Li (2019), we 
performed a placebo test by simulating random events, randomly generating the time of occurrence of the NRCM and regressing it.

Table 2 
The NRCM and Corporate Investment Efficiency.

Investment efficiency Over-investment Under-investment

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

VARIABLES INV_EFF INV_EFF OVER_INV OVER_INV UNDER_INV UNDER_INV

pre_4 ×DSBI − 0.053 − 0.024 − 0.049 − 0.037 − 0.032 − 0.010
​ (− 0.35) （− 0.18） (− 0.45) （− 0.28） (− 0.25) （− 0.04）
pre_3 ×DSBI − 0.083 − 0.065 − 0.096 − 0.074 − 0.048 − 0.018
​ (− 0.55) (− 0.31) (− 0.77) (− 0.51) (− 0.34) (− 0.19)
pre_2 ×DSBI − 0.093 − 0.070 − 0.103 − 0.087 − 0.056 − 0.036
​ (− 0.86) (− 0.62) (− 0.91) (− 0.73) (− 0.63) (− 0.48)
current×DSBI − 0.114 * ** − 0.097 * * − 0.122 * ** − 0.103 * ** − 0.079 − 0.055
​ (− 2.69) (− 2.41) (− 3.13) (− 2.95) (− 0.92) (− 0.70)
post_1 ×DSBI − 0.128 * ** − 0.106 * ** − 0.134 * ** − 0.115 * ** − 0.088 − 0.068
​ (− 3.07) (− 2.86) (− 3.55) (− 3.28) (− 0.98) (− 0.86)
post_2 ×DSBI − 0.132 * ** − 0.115 * ** − 0.142 * ** − 0.121 * ** − 0.095 − 0.075
​ (− 3.20) (− 3.01) (− 3.65) (− 3.47) (− 1.07) (− 0.97)
post_3 ×DSBI − 0.113 * * − 0.094 * * − 0.123 * ** − 0.102 * * − 0.086 − 0.064
​ (− 2.42) (− 2.23) (− 2.74) (− 2.52) (− 0.94) (− 0.73)
post_4 ×DSBI − 0.087 * * − 0.068 * − 0.101 * * − 0.080 * * − 0.043 − 0.028
​ (− 2.06) (− 1.87) (− 2.48) (− 2.27) (− 0.76) (− 0.57)
SIZE ​ 0.139 * ** ​ 0.154 * ** ​ − 0.088 * *
​ ​ (2.97) ​ (3.07) ​ (− 2.43)
IA ​ − 0.095 ​ − 0.096 ​ 0.014
​ ​ (− 1.04) ​ (− 1.48) ​ (0.24)
LEV ​ 0.028 ​ 0.018 ​ 0.011
​ ​ (1.39) ​ (1.16) ​ (0.55)
ROA ​ 0.138 * * ​ 0.152 * ** ​ − 0.107 * *
​ ​ (2.54) ​ (2.71) ​ (− 2.04)
AGE ​ − 0.017 ​ − 0.023 ​ − 0.012
​ ​ (− 1.18) ​ (− 0.73) ​ (− 0.89)
DUA ​ 0.012 * * ​ 0.013 * ** ​ 0.008 *
​ ​ (2.19) ​ (2.60) ​ (1.74)
BOAR ​ − 0.136 * ** ​ − 0.152 * ** ​ − 0.114 * **
​ ​ (− 3.45) ​ (− 3.52) ​ (− 3.33)
LSSR ​ 0.030 ​ 0.037 ​ 0.052
​ ​ (0.89) ​ (1.49) ​ (0.45)
INST ​ 0.022 * ** ​ 0.038 * * ​ 0.017 *
​ ​ (3.14) ​ (2.40) ​ (1.82)
GS ​ 0.001 ​ 0.001 ​ 0.003
​ ​ (1.04) ​ (1.07) ​ (1.16)
OWN ​ 0.018 * ** ​ 0.009 * ** ​ − 0.022 * *
​ ​ (2.79) ​ (3.82) ​ (− 2.47)
Constant 0.165 * ** 0.040 0.146 * ** 0.025 0.182 * ** 0.157 * **
​ (6.15) (1.41) (5.34) (0.77) (11.48) (4.94)
Ind & Firm YES YES YES YES YES YES
Observations 19380 19380 11628 11628 7752 7752
R-squared 0.124 0.371 0.130 0.384 0.102 0.133

Note: Table 2 presents the regression results of the NRCM and the efficiency of corporate investment. In Columns (1)–(2), (3)–(4), and (5)–(6), the 
dependent variables are the measure of investment efficiency (INV_EFF), overinvestment (OVER_INV), and underinvestment (UNDER_INV), 
respectively. Appendix A provides detailed definitions of all variables. T-statistics, based on robust standard errors adjusted for heteroskedasticity and 
clustered at the firm level, are reported in brackets below the coefficients. ***, **, and * indicate significance at the 1 %, 5 %, and 10 % level, 
respectively.
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As shown in Figs. 2 and 3, the regression t-values of the core explanatory variables in the 500 random samples all show a normal 
distribution with a mean close to zero, indicating that the test is consistent with randomization. This suggests that the increase in 
investment efficiency (the suppression of overinvestment) of firms, which act as shadow banking investment agents, is indeed a result 
of implementing the NRCM rather than a result of other uncontrolled factors.

5.2.2.2. Replacement test model. In order to address potential heterogeneity bias in the GDD model, we created two new variables, 
DSBI1 and DSBI2, and constructed the traditional DID model for regression. The model is as follows: 

INV_EFFi,t = β1TIME × TREAT+ β2CONTROLi,t +
∑

YEAR+
∑

FIRM+ εi,t (5) 

OVER_INVi,t = α0TIME × TREAT+ β2CONTROLi,t +
∑

YEAR+
∑

FIRM+ εi,t (6) 

UNDER_INVi,t = α0TIME × TREAT + β2CONTROLi,t +
∑

YEAR+
∑

FIRM+ εi,t (7) 

In models (5) to (7), in addition to the variables described above, TIME is a dummy variable indicating whether the policy is in 
place. It takes the value of 0 if the year is before 2017 (excluding 2017) and the value of 1 otherwise. TREAT is represented by DSBI1 
and DSBI2, both of which are dummy variables measuring the extent of firms’ investment in shadow banking. CONTROL consists of a 
series of variables, including year and firm fixed effects, represented by 

∑
YEAR and 

∑
FIRM, respectively. Additionally, the 

regression results are corrected for firm-level clustering.
For DSBI1, we calculated the average size of firms’ investment in shadow banking, and controlled for year and industry parameters. 

If the actual value exceeds the fitted average, it indicates an abnormality, which measures the extent of corporate investment in 
shadow banking. Thus, this paper constructs the following model to measure the scale of corporate shadow banking investment, 
controlling for relevant factors: 

SBi,t = γ1SIZEi,t + γ2GROWTHi,t + γ3CFOi,t + γ4ROEi,t + γ5OWNERSHAREi,t + γ6MARGINi,t + γ7EXTERNALi,t

+ γ8GOVERNi,t +
∑

YEAR+
∑

IND+ εi,t
(8) 

The dependent variable SB is the size of shadow banking investment in the book of the enterprise, which is equal to the ratio of the 
sum of the following parameters to total assets. The parameters applied represent other current assets, non-current assets maturing 
within one-year, other current assets, entrusted finance, other receivables, long-term receivables, and held-to-maturity investments, 
respectively. Among the parameters, SIZE is the size of the enterprise, i.e., the natural logarithm of total assets; GROWTH is the growth 
rate of operating income; CFO is the cash flow from operating activities; ROE is the return on net assets; OWNERSHARE is the 
shareholding structure, i.e., the proportion of ownership by the effective controller; MARGIN is the difference between financial and 
real returns; EXTERNAL is the external financing ability of the enterprise, i.e., the sum of equity financing and debt financing; GOVERN 
is the corporate governance efficiency. The principal component analysis is conducted on the nature of ownership, the proportion of 
independent directors and the shareholding of executives. After the analysis, the composite index is obtained. Meanwhile, the residuals 
are obtained by regressing the model with TOBIT. If the residuals are greater than 0, it means that there is an abnormality in the 
percentage of these subjects, and the enterprise has over-invested in shadow banking. In this case, the DSBI1 of shadow banking 
investment degree is taken as 1. If the residuals are less than or equal to 0, it means that the enterprise has not over-invested in shadow 
banking, and the DSBI1 of shadow banking investment degree is taken as 0.

For DSBI2, we use DSBI as the basis. DSBI2 takes the value of 1 if a firm’s four-year average DSBI exceeds the industry median, and 
0 otherwise.

The regression results are shown in Tables 3 and 4, both of which have passed the parallel trend test. The treatment groups in 
Table 3 are represented by DSBI1, and those in Table 4 by DSBI2. From Table 3, the regression coefficients of the cross-multiplier terms 
of TIME and DSBI1 with investment efficiency INV_EFF and overinvestment OVER_INV are significantly positive in columns (1) and (2). 
However, the coefficients with underinvestment UNDER_INV are not significant in column (3), yielding the same conclusions as the 
benchmark test. From Table 4, the regression coefficients of the cross-multiplier terms of TIME and DSBI1 with investment efficiency 
INV_EFF and overinvestment OVER_INV are also significant, while those with underinvestment UNDER_INV are not, which is consistent 
with the benchmark test results.

Compared to the GDD model applied in the benchmark test, the traditional DID model for a quasi-natural experiment, such as the 
nationwide enactment of policies, is inferior in terms of model fit, as shown by the smaller R-squared. However, the results are 
consistent for both models. Therefore, the traditional DID model can serve as a complementary test to the GDD model under the 
condition that all firms are affected by the policy.

5.2.2.3. Excluding other significant events in the same period 
5.2.2.3.1. Excluding the impact of the COVID-19 epidemic. At the end of 2019, the COVID-19 epidemic began to emerge in China, 

and the business conditions of affected firms manifested continuous fluctuations, which may affect their investment efficiency. To 
address this concern, we take the time point of COVID-19 outbreak and exclude the sample after the 2020 outbreak, and the regression 
results are shown in Table 5. It can be observed that the regression coefficients of the cross-product terms of DSBI with current to the 
next 4 periods and INV_EFF and OVER_INV in columns (1) to (2) are significantly negative, indicating that the regression results do not 
change much after the elimination of COVID-19 epidemic effect.
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5.2.2.3.2. Excluding the influence of money supply policy. There is also an alternative explanation that after the implementation of 
the NRCM, the People’s Bank of China has increased the money supply to boost the amount of bank credit placement in order to match 
the smooth promotion of the policy. This strategy can alleviate the capital pressure to a certain extent, and enterprises can make 
effective layout according to their strategies, thus improving investment efficiency. To rule out this possibility, we constructed the 
money supply MONETARY measured by the broad money supply M2 growth rate and include its interaction term with the time 
variable in the model regression. The regression results are shown in Table 6. It can be seen that the regression coefficients of the cross- 
product term of DSBI with current to the next 4 periods and INV_EFF and OVER_INV in columns (1) to (2) are all significantly negative, 
indicating that the regression results are still robust after the exclusion of money supply policy effect.

5.2.2.4. Considering the macroeconomic environment at the regional level. To further control for omitted variables at the macro level, we 
employed regional GDP, total loans to financial institutions as a share of GDP, added value of secondary and tertiary industries as a 
share of GDP representing the degree of local economic development (GDP), level of financial development (LFD), and industrial 
structure (IIS), respectively. With this multi-perspective approach taken, we controlled for macroeconomic effects. The regression 
results are presented in Table 7. The results in columns (1) to (2) show that the regression coefficients of the cross-product term of DSBI 
with current to the next 4 periods and INV_EFF and OVER_INV are significantly negative, and the study results remain unchanged.

5.2.2.5. Replacement of the variable measure. Regarding the replacement variable measures, we chose new measures for investment 
efficiency and shadow bank investment dependence. Based on existing studies (Biddle et al., 2009; Benlemlih and Bitar, 2018; 

Fig. 2. Shadow banking regulation and efficiency of corporate investment.

Fig. 3. Shadow Banking Regulation and Corporate Overinvestment.
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Rajkovic, 2020), we estimate investment efficiency as the deviation from the expected optimal level of investment (the optimal level of 
investment reflects a firm’s ability to undertake all positive NPV11 projects), as reflected in the following model for sub-sector re
gressions by year in the absolute value of the error term obtained. 

INVi,t = β0 + β1ΔSALESi,t− 1 + vi,t (9) 

where INV covers five categories, i.e., one, the sum of cash paid for the acquisition of fixed assets, intangible assets, and other long- 
term assets; two, cash paid for the acquisition of subsidiaries and other business units; three, cash paid for investments minus the net 
cash recovered from the disposal of fixed assets, intangible assets and other long-term assets; four, net cash received from the disposal 
of subsidiaries and other business units; five, cash received from the recovery of investments. INV is to obtain the net amount divided 
by the total assets at the beginning of the period. ΔSALES is the annual rate of change of the firm’s operating income. v is the residual 
obtained from the regression of model (3), and its absolute value AbsINV is used to measure the level of the firm’s inefficient in
vestment. It is found that the larger the absolute value of the residuals is, the higher level of inefficient investment but the lower level of 
the investment efficiency of the firm can be realized. Conversely, the smaller the absolute value of the residuals is, the higher the 
investment efficiency of the firm becomes (Gomariz and Ballesta, 2014). To further distinguish the types of investment inefficiency, we 
then define the variables OVER_INV1 and UNDER_INV1 separately. It can be concluded that when the residuals of model (3) are greater 
than 0, OVER_INV1 equals the value of the residuals, indicating overinvestment; whereas when the residuals of model (3) are less than 
0, UNDER_INV1 equals the opposite of the residuals, indicating underinvestment.

In terms of shadow banking investment degree, we choose DSBI1 to replace the DBSI.
Based on this, we construct the following model for regression: 

INV_EFF1i,t =
∑4

t=− 4
δtpre × DSBI1i + δ0current × DSBI1i +

∑4

t=1
δtpost × DSBI1i + δ5CONTROLi,t +

∑
IND+

∑
FIRM+ εi,t (10) 

Table 3 
Replacement test model-denote treatment group by DSBI1.

(1) (2) (3)
VARIABLES INV_EFF OVER_INV UNDER_INV

TIME×DSBI1 − 0.105 * ** − 0.113 * ** − 0.018
​ (− 2.96) (− 3.24) (− 0.59)
SIZE 0.002 * 0.005 * ** − 0.001
​ (1.77) (2.83) (− 0.99)
IA − 0.064 − 0.006 0.020
​ (− 1.38) (− 0.97) (1.14)
LEV 0.025 0.009 0.012
​ (1.31) (1.16) (1.25)
ROA 0.115 * * 0.128 * ** − 0.086
​ (2.48) (2.79) (− 1.31)
AGE − 0.003 − 0.001 − 0.001
​ (− 1.23) (− 0.53) (− 0.08)
DUA 0.009 * ** 0.004 * * 0.006 * *
​ (2.83) (2.36) (2.04)
BOAR − 0.063 * ** − 0.093 * ** − 0.026 * **
​ (− 3.53) (− 3.39) (− 2.90)
LSSR − 0.003 − 0.003 − 0.001
​ (− 0.84) (− 0.50) (− 0.24)
INST 0.080 * ** 0.011 * * 0.047 * **
​ (2.89) (2.37) (2.76)
GS − 0.003 * * − 0.056 * * − 0.001 * *
​ (− 2.40) (− 2.08) (− 2.14)
OWN 0.035 * ** 0.007 * * − 0.020 * *
​ (3.20) (2.17) (− 2.26)
Constant 0.059 0.046 0.174 * **
​ (1.51) (1.35) (10.02)
Year & Firm YES YES YES
Observations 19380 11628 7752
R-squared 0.248 0.256 0.091

Note: Table 3 shows the results of the traditional DID model for the treatment group denoted by DSBI1. In Columns (1)–(3), the 
dependent variables are the measure of investment efficiency (INV_EFF), overinvestment (OVER_INV), and underinvestment 
(UNDER_INV), respectively. Appendix A provides detailed definitions of all variables. T-statistics, based on robust standard errors 
adjusted for heteroskedasticity and clustered at the firm level, are reported in brackets below the coefficients. ***, **, and * 
indicate significance at the 1 %, 5 %, and 10 % level, respectively.

11 Net present value.
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OVER_INV1i,t =
∑4

t=− 4
δtpre × DSBI1i + δ0current × DSBI1i +

∑4

t=1
δtpost × DSBI1i + δ5CONTROLi,t +

∑
IND+

∑
FIRM+ εi,t (11) 

UNDER_INV1i,t =
∑4

t=− 4
δtpre × DSBI1i + δ0current × DSBI1i +

∑4

t=1
δtpost × DSBI1i + δ5CONTROLi,t +

∑
IND+

∑
FIRM+ εi,t

(12) 

The corresponding regression results are presented in Table 8. In columns (1) to (2), the regression coefficients of the cross-product 
term of DSBI1 with current to the next 4 periods and INV_EFF1 and OVER_INV1 are significantly negative, indicating that after the 
replacement of the variables’ measurement methodology, the NRCM still enhances the efficiency of corporate investment and the 
findings still hold.

5.2.2.6. Controlling for interaction fixed effects. In view of the uneven development of different regions in China, as well as the gap of 
investment efficiency among different provinces and municipalities, we control for the industry and firm effects, and then control for 
the interaction fixed effects of industry and province (Ind×Pro). Table 9 presents the results in the condition of control for the 
interaction fixed effects, from which it can be seen that the regression coefficients of the cross-product term of DSBI with current to the 
next 4 periods and INV_EFF and OVER_INV in columns (1) to (2) are significantly negative, further manifesting the robustness of the 
regression results.

5.2.2.7. Balanced panel data test. To further improve the robustness of the results and reduce estimation errors, we further censored 
the existing sample to obtain balanced panel data. Specifically, the data of selected firms cover all sample periods, yielding a total of 
1346 firms with 9 years of data and 12114 samples. The regression results are shown in Table 10. The regression coefficients of the 
cross-product terms of DSBI across the current and previous four periods with INV_EFF and OVER_INV in columns (1)-(2) are signif
icantly negative, indicating that the results remain robust under the balanced panel data.

Table 4 
Replacement test model- denote treatment group by DSBI2.

(1) (2) (3)
VARIABLES INV_EFF OVER_INV UNDER_INV

TIME×DSBI2 − 0.092 * ** − 0.102 * ** − 0.006
​ (− 2.71) (− 3.12) (− 0.37)
SIZE 0.064 * 0.081 * * − 0.024 *
​ (1.86) (2.15) (− 1.73)
IA 0.022 0.051 − 0.012
​ (0.84) (1.46) (− 1.64)
LEV 0.011 * 0.026 − 0.004
​ (1.92) (0.71) (− 0.88)
ROA 0.128 * 0.156 * * − 0.179
​ (1.70) (2.50) (− 1.19)
AGE − 0.001 − 0.016 − 0.029
​ (− 0.03) (− 1.22) (− 0.28)
DUA 0.001 0.004 0.004
​ (1.30) (1.66) (0.31)
BOAR − 0.043 * ** − 0.106 * ** − 0.003 * *
​ (− 3.22) (− 3.16) (− 2.01)
LSSR − 0.023 − 0.048 − 0.007
​ (− 1.31) (− 1.02) (− 0.81)
INST 0.067 * ** 0.112 * ** 0.011 * *
​ (4.40) (3.41) (1.97)
GS − 0.003 − 0.001 − 0.005
​ (− 1.63) (− 0.58) (− 1.07)
OWN 0.028 * ** 0.008 * ** − 0.039 * **
​ (5.92) (4.14) (− 3.78)
Constant 0.068 0.057 0.162 * **
​ (1.60) (1.41) (7.66)
Year & Firm YES YES YES
Observations 19380 11628 7752
R-squared 0.237 0.245 0.086

Note: Table 4 shows the results of the traditional DID model for the treatment group denoted by DSBI2. In Columns (1)–(3), the 
dependent variables are the measure of investment efficiency (INV_EFF), overinvestment (OVER_INV), and underinvestment 
(UNDER_INV), respectively. Appendix A provides detailed definitions of all variables. T-statistics, based on robust standard errors 
adjusted for heteroskedasticity and clustered at the firm level, are reported in brackets below the coefficients. ***, **, and * 
indicate significance at the 1 %, 5 %, and 10 % level, respectively.
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5.2.2.8. Panel data with policy current period removed. To eliminate the influence of potential policy lags and to clarify the results, we 
remove the current policy period and use panel data from the first four years and the last four years after policy adoption. Table 11
presents the corresponding results, from which it can be seen that the regression coefficients of the cross-multiplier terms of DSBI with 
periods 1–4 in columns (1) to (2) are all significantly negative, further reflecting the robustness of the regression results.

6. Mechanism test

Consistent with the proposed hypothesis, the NRCM can improve investment efficiency by discouraging investment in financial 
assets and reducing corporate risk and agency costs. In the next section, we will test the mechanism effect. Drawing on Stuart (2022)
and Dehdari and Gehring (2022), we adopt a grouping approach for mechanism testing. The core of the subgroup test’s ability to serve 
as a mechanism test lies in the fact that if a channel has a significant effect on the outcome variable in the intervention group, but not on 
the control group or subgroups unrelated to the mechanism, it suggests that the channel may be the mechanism of influence. By 
dividing the samples into groups, the role of a particular mechanism can be analyzed separately for each group, providing stronger 
evidence for causal inference.

Table 5 
Excluding the impact of the COVID-19 epidemic.

(1) (2) (3)
VARIABLES INV_EFF OVER_INV UNDER_INV

pre_4 ×DSBI − 0.017 − 0.031 − 0.006
​ (− 0.13) (− 0.22) (− 0.02)
pre_3 ×DSBI − 0.054 − 0.066 − 0.012
​ (− 0.25) (− 0.40) (− 0.13)
pre_2 ×DSBI − 0.063 − 0.073 − 0.028
​ (− 0.52) (− 0.65) (− 0.36)
current×DSBI − 0.083 * * − 0.092 * ** − 0.046
​ (− 2.30) (− 2.86) (− 0.63)
post_1 ×DSBI − 0.094 * ** − 0.107 * ** − 0.056
​ (− 2.77) (− 3.16) (− 0.71)
post_2 ×DSBI − 0.105 * ** − 0.114 * ** − 0.068
​ (− 2.88) (− 3.33) (− 0.80)
post_3 ×DSBI − 0.086 * * − 0.090 * * − 0.055
​ (− 2.15) (− 2.41) (− 0.63)
post_4 ×DSBI − 0.057 * − 0.073 * * − 0.017
​ (− 1.76) (− 2.11) (− 0.41)
SIZE 0.126 * ** 0.143 * ** − 0.064 *
​ (2.64) (2.89) (− 1.67)
IA − 0.056 − 0.031 0.052
​ (− 1.46) (− 1.06) (0.49)
LEV 0.024 0.003 0.080
​ (1.04) (0.20) (1.13)
ROA 0.225 * 0.323 * * − 0.105
​ (1.66) (2.30) (− 0.53)
AGE − 0.012 − 0.020 − 0.009
​ (− 0.52) (− 0.62) (− 0.36)
DUA 0.008 * * 0.009 * * 0.005 *
​ (1.99) (2.05) (1.68)
BOAR − 0.126 * ** − 0.145 * ** − 0.110 * **
​ (− 3.25) (− 3.48) (− 2.94)
LSSR 0.011 0.024 0.065
​ (0.66) (0.93) (0.63)
INST 0.015 * 0.038 * 0.010 *
​ (1.82) (1.88) (1.71)
GS 0.001 0.001 0.006
​ (0.51) (1.06) (1.22)
OWN 0.014 * ** 0.020 * ** − 0.009 * *
​ (2.62) (2.77) (− 1.97)
Constant 0.028 0.019 0.052 * **
​ (1.29) (0.86) (3.15)
Ind & Firm YES YES YES
Observations 17360 10612 6748
R-squared 0.365 0.379 0.128

Note: Table 5 shows the results after excluding the effect of the COVID-19 epidemic. In Columns (1)–(3), the dependent variables 
are the measure of investment efficiency (INV_EFF), overinvestment (OVER_INV), and underinvestment (UNDER_INV), respec
tively. Appendix A provides detailed definitions of all variables. T-statistics, based on robust standard errors adjusted for heter
oskedasticity and clustered at the firm level, are reported in brackets below the coefficients. ***, **, and * indicate significance at 
the 1 %, 5 %, and 10 % level, respectively.
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Table 6 
Excluding the influence of money supply policy.

(1) (2) (3)
VARIABLES INV_EFF OVER_INV UNDER_INV

pre_4 ×DSBI − 0.011 − 0.020 − 0.002
​ (− 0.06) (− 0.12) (− 0.01)
pre_3 ×DSBI − 0.038 − 0.047 − 0.008
​ (− 0.12) (− 0.26) (− 0.07)
pre_2 ×DSBI − 0.049 − 0.054 − 0.016
​ (− 0.36) (− 0.49) (− 0.22)
current×DSBI − 0.062 * * − 0.077 * ** − 0.028
​ (− 2.14) (− 2.63) (− 0.49)
post_1 ×DSBI − 0.075 * * − 0.083 * ** − 0.034
​ (− 2.50) (− 2.96) (− 0.58)
post_2 ×DSBI − 0.096 * ** − 0.103 * ** − 0.042
​ (− 2.64) (− 3.14) (− 0.69)
post_3 ×DSBI − 0.067 * * − 0.077 * * − 0.035
​ (− 1.97) (− 2.26) (− 0.41)
post_4 ×DSBI − 0.032 − 0.053 * − 0.005
​ (− 1.52) (− 1.90) (− 0.23)
pre_4 ×MONETARY − 0.035 − 0.042 − 0.014
​ (− 0.34) (− 0.48) (− 0.11)
pre_3 ×MONETARY − 0.052 − 0.069 − 0.025
​ (− 0.51) (− 0.68) (− 0.23)
pre_2 ×MONETARY − 0.067 − 0.078 − 0.036
​ (− 0.75) (− 0.93) (− 0.35)
current×MONETARY − 0.089 * − 0.098 * * − 0.062 *
​ (− 1.84) (− 2.01) (− 1.67)
post_1 ×MONETARY − 0.097 * * − 0.108 * * − 0.078 *
​ (− 2.02) (− 2.26) (− 1.83)
post_2 ×MONETARY − 0.073 * − 0.082 * * − 0.053
​ (− 1.72) (− 1.97) (− 0.52)
post_3 ×MONETARY − 0.062 − 0.075 − 0.045
​ (− 0.60) (− 0.74) (− 0.40)
post_4 ×MONETARY − 0.044 − 0.058 − 0.030
​ (− 0.46) (− 0.61) (− 0.28)
SIZE 0.122 * ** 0.136 * ** − 0.077 *
​ (3.20) (3.43) (− 1.85)
IA − 0.019 − 0.075 0.072
​ (− 0.84) (− 0.88) (0.28)
LEV 0.030 0.002 0.048
​ (0.22) (0.39) (0.86)
ROA 0.206 * * 0.302 * * − 0.097 *
​ (1.98) (2.48) (− 1.68)
AGE − 0.016 − 0.009 − 0.002
​ (− 0.82) (− 0.97) (− 0.17)
DUA 0.032 * * 0.015 * ** 0.008 *
​ (2.31) (2.68) (1.73)
BOAR − 0.173 * ** − 0.134 * ** − 0.102 * *
​ (− 2.83) (− 3.08) (− 2.05)
LSSR 0.194 0.324 0.204
​ (1.09) (1.21) (0.51)
INST 0.044 * 0.062 * * 0.023 *
​ (1.91) (2.04) (1.66)
GS 0.004 0.002 0.009
​ (0.51) (0.25) (1.03)
OWN 0.011 * ** 0.016 * ** − 0.011 *
​ (2.90) (3.25) (− 1.91)
Constant 0.032 0.018 0.043 * **
​ (1.07) (0.43) (2.62)
Ind & Firm YES YES YES
Observations 19380 11628 7752
R-squared 0.445 0.452 0.216

Note: Table 6 shows the results after excluding the effect of money supply policy. In Columns (1)–(3), the dependent variables are the 
measure of investment efficiency (INV_EFF), overinvestment (OVER_INV), and underinvestment (UNDER_INV), respectively. Appendix A 
provides detailed definitions of all variables. T-statistics, based on robust standard errors adjusted for heteroskedasticity and clustered at 
the firm level, are reported in brackets below the coefficients. ***, **, and * indicate significance at the 1 %, 5 %, and 10 % level, 
respectively.
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6.1. Financial assets investment

In today’s situation, where the real economy is weak, and the virtual economy is booming, virtual fields such as finance and real 
estate can bring more income to enterprises. Driven by profit motive, enterprises will continue to invest funds in shadow banks, thus 
forming the phenomenon of “financialized” over-investment, which will inevitably crowd out the enterprises’ leading business in
vestment, which is not conducive to the firm’s sustainable development (Feng et al., 2022). Under the NRCM, shadow banking 
regulation restricts the inflated returns of shadow banks, raises the investment threshold of shadow banks, and regulates the 
participating business entities. So, under the influence of banking regulation, enterprises, restrained from over-investing in financial 
assets, shift their focus to the development of their primary business, which is conducive to the improvement of their investment 
efficiency and avoidance of firms’ “financialization”. To test the mechanism of financial assets investment, by drawing on existing 

Table 7 
Considering the macroeconomic environment at the regional level.

(1) (2) (3)
VARIABLES INV_EFF OVER_INV UNDER_INV

pre_4 ×DSBI − 0.006 − 0.014 − 0.001
​ (− 0.03) (− 0.07) (− 0.01)
pre_3 ×DSBI − 0.025 − 0.038 − 0.004
​ (− 0.09) (− 0.18) (− 0.03)
pre_2 ×DSBI − 0.037 − 0.045 − 0.010
​ (− 0.24) (− 0.36) (− 0.15)
current×DSBI − 0.052 * * − 0.066 * * − 0.017
​ (− 2.03) (− 2.52) (− 0.34)
post_1 ×DSBI − 0.062 * * − 0.071 * ** − 0.025
​ (− 2.39) (− 2.82) (− 0.49)
post_2 ×DSBI − 0.087 * * − 0.092 * ** − 0.033
​ (− 2.48) (− 3.05) (− 0.56)
post_3 ×DSBI − 0.058 * − 0.063 * * − 0.028
​ (− 1.88) (− 2.19) (− 0.36)
post_4 ×DSBI − 0.026 − 0.042 * − 0.003
​ (− 1.45) (− 1.81) (− 0.18)
GDP − 0.155 * ** − 0.117 * ** − 0.130 * **
​ (− 3.64) (− 3.06) (− 3.33)
LFD − 0.228 * ** − 0.172 * ** − 0.196 * **
​ (− 3.88) (− 3.15) (− 3.42)
IIS − 0.046 − 0.085 0.014
​ (− 0.94) (− 1.11) (0.87)
SIZE 0.117 * ** 0.129 * ** − 0.044 *
​ (2.71) (3.16) (− 1.66)
IA − 0.041 − 0.025 0.080
​ (− 0.95) (− 1.01) (0.79)
LEV 0.032 0.009 0.013
​ (1.43) (0.56) (1.01)
ROA 0.210 * 0.328 * − 0.032
​ (1.67) (1.77) (− 0.41)
AGE − 0.011 − 0.018 − 0.007
​ (− 0.83) (− 0.75) (− 0.31)
DUA 0.008 * 0.012 * * 0.005 *
​ (1.72) (2.15) (1.68)
BOAR − 0.123 * ** − 0.133 * ** − 0.116 * *
​ (− 3.17) (− 3.26) (− 2.47)
LSSR 0.012 0.013 0.007
​ (0.78) (0.82) (0.59)
INST 0.024 * 0.051 * * 0.009
​ (1.74) (1.97) (1.58)
GS 0.001 0.002 0.001
​ (0.84) (0.89) (0.59)
OWN 0.013 * * 0.018 * ** − 0.010 *
​ (2.33) (2.76) (− 1.80)
Constant 0.028 0.014 0.040 * *
​ (1.34) (1.04) (2.39)
Ind & Firm YES YES YES
Observations 19380 11628 7752
R-squared 0.436 0.443 0.209

Note: Table 7 shows the results after controlling for the effects of the macroeconomic environment at the regional level. In Columns 
(1)–(3), the dependent variables are the measure of investment efficiency (INV_EFF), overinvestment (OVER_INV), and underin
vestment (UNDER_INV), respectively. Appendix A provides detailed definitions of all variables. T-statistics, based on robust 
standard errors adjusted for heteroskedasticity and clustered at the firm level, are reported in brackets below the coefficients. ***, 
**, and * indicate significance at the 1 %, 5 %, and 10 % level, respectively.
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research (Wu and Shen, 2019), we use the ratio of financial assets12 to total assets to measure the degree of a firm’s investment in 
financial assets FAI.

We conducted cross-sectional tests to verify the mechanism of inhibiting firms’ investment in financial assets. In the tests, we 
divided the sample by the annual median of the industry, which is determined by the extent of firms’ investment in financial assets. 
Table 12 reports the regression results. In particular, columns (1) and (3) are the high financial asset investment sample group, and 
columns (2) and (4) are the low financial asset investment sample group. In column (1)(2), the dependent variable is investment 
efficiency INV_EFF; in columns (3) and (4), the dependent variable is overinvestment OVER_INV.

It can be seen that the coefficients on the cross-regression terms of DSBI with the current period and the next four periods are 
significantly negative when firms have a high level of investment in financial assets (columns (1) and (3)). By contrast, they are not 
significant in the sample group with low investment in financial assets (columns (2) and (4)). Meanwhile, the differences in the co
efficients between groups are all significant, and the difference in the coefficients between groups is more significant between columns 

Table 8 
Replacing variable measure.

(1) (2) (3)
VARIABLES INV_EFF1 OVER_INV1 UNDER_INV1

pre_4 ×DSBI1 − 0.014 − 0.028 − 0.006
​ (− 0.11) (− 0.19) (− 0.02)
pre_3 ×DSBI1 − 0.051 − 0.065 − 0.012
​ (− 0.25) (− 0.47) (− 0.10)
pre_2 ×DSBI1 − 0.063 − 0.071 − 0.029
​ (− 0.53) (− 0.66) (− 0.36)
current×DSBI1 − 0.084 * * − 0.097 * ** − 0.047
​ (− 2.32) (− 2.78) (− 0.62)
post_1 ×DSBI1 − 0.094 * ** − 0.103 * ** − 0.055
​ (− 2.70) (− 3.19) (− 0.71)
post_2 ×DSBI1 − 0.103 * ** − 0.112 * ** − 0.066
​ (− 2.92) (− 3.29) (− 0.85)
post_3 ×DSBI1 − 0.087 * * − 0.090 * * − 0.058
​ (− 2.13) (− 2.45) (− 0.61)
post_4 ×DSBI1 − 0.050 * − 0.074 * * − 0.019
​ (− 1.78) (− 2.11) (− 0.43)
SIZE 0.113 * * 0.123 * * − 0.048 *
​ (2.09) (2.18) (− 1.67)
IA − 0.044 − 0.009 0.046
​ (− 1.07) (− 0.37) (0.37)
LEV 0.022 0.004 0.014
​ (0.95) (0.39) (0.80)
ROA 0.326 * 0.323 * * − 0.012 *
​ (1.68) (2.12) (− 1.66)
AGE − 0.011 − 0.018 − 0.009
​ (− 1.03) (− 1.64) (− 0.28)
DUA 0.005 * * 0.006 * * 0.004 *
​ (1.97) (2.39) (1.66)
BOAR − 0.130 * ** − 0.155 * ** − 0.084 * **
​ (− 2.81) (− 3.31) (− 2.59)
LSSR 0.015 0.011 0.026
​ (0.39) (0.89) (0.78)
INST 0.018 0.027 0.102
​ (1.08) (1.42) (0.56)
GS 0.001 0.001 0.008
​ (1.02) (1.26) (0.72)
OWN 0.015 * * 0.018 * * − 0.011 *
​ (2.37) (2.55) (− 1.92)
Constant 0.041 0.032 0.053 * **
​ (1.34) (0.44) (3.68)
Ind & Firm YES YES YES
Observations 19380 11628 7752
R-squared 0.362 0.373 0.124

Note: Table 8 shows the results after replacing the variable measure. In Columns (1)–(3), the dependent variables are the measure of 
investment efficiency (INV_EFF), overinvestment (OVER_INV), and underinvestment (UNDER_INV), respectively. Appendix A pro
vides detailed definitions of all variables. T-statistics, based on robust standard errors adjusted for heteroskedasticity and clustered at 
the firm level, are reported in brackets below the coefficients. ***, **, and * indicate significance at the 1 %, 5 %, and 10 % level, 
respectively.

12 Financial assets = trading financial assets + derivative financial assets + bought-back financial assets + available-for-sale financial assets 
+ held-to-maturity investments + investment properties + long-term equity investments.
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(3) and (4) than that between columns (1) and (2). This result confirms the mechanism effect of financial asset investment, indicating 
that NRCM can improve firms’ investment efficiency by reducing firms’ investment in financial assets, which is mainly achieved by 
inhibiting firms’ over-investment in financial assets. This further verifies that NRCM can inhibit the over-investment of enterprises in 
the financial field, release the crowding out of industrial investment. Resultantly, the part of enterprises’ actual investment, which 
exceeds the optimal investment, can be reduced, and the investment efficiency can be improved.

6.2. Corporate risk

Shadow banking can pose significant risks to investing firms due to high leverage and weak regulation. In this context, firms 
investing in shadow banking products will undoubtedly increase the probability of investment failure due to their inability to recover 
the funds in time. The overinvestment in shadow banking will also harm innovation and other industrial investments, triggering a 
financial crisis. At the same time, due to the complexity of shadow banking operations, which usually involves multiple subjects and 
sectors, it is easy to exacerbate the risk linkage between investing firms and financial markets, which can also exacerbate corporate risk 
(Li et al., 2014). The NRCM, by prohibiting rigid exchange, “capital pooling” and channel services, can effectively reduce enterprise 

Table 9 
Controlling for interaction fixed effects.

(1) (2) (3)
VARIABLES INV_EFF OVER_INV UNDER_INV

pre_4 ×DSBI − 0.013 − 0.027 − 0.004
​ (− 0.09) (− 0.15) (− 0.01)
pre_3 ×DSBI − 0.048 − 0.050 − 0.007
​ (− 0.16) (− 0.32) (− 0.05)
pre_2 ×DSBI − 0.054 − 0.062 − 0.020
​ (− 0.38) (− 0.46) (− 0.27)
current×DSBI − 0.070 * * − 0.081 * ** − 0.033
​ (− 2.22) (− 2.74) (− 0.56)
post_1 ×DSBI − 0.083 * ** − 0.095 * ** − 0.047
​ (− 2.63) (− 3.02) (− 0.63)
post_2 ×DSBI − 0.093 * ** − 0.105 * ** − 0.053
​ (− 2.77) (− 3.24) (− 0.70)
post_3 ×DSBI − 0.072 * * − 0.084 * * − 0.046
​ (− 2.01) (− 2.32) (− 0.51)
post_4 ×DSBI − 0.041 * − 0.062 * * − 0.010
​ (− 1.67) (− 2.03) (− 0.32)
SIZE 0.123 * ** 0.154 * ** − 0.078 *
​ (2.81) (2.92) (− 1.70)
IA − 0.049 − 0.025 0.039
​ (− 1.21) (− 0.96) (0.28)
LEV 0.025 0.007 0.084
​ (1.08) (0.17) (0.64)
ROA 0.375 * * 0.381 * ** − 0.101
​ (2.45) (2.63) (− 1.17)
AGE − 0.001 − 0.017 − 0.006
​ (− 1.22) (− 0.83) (− 0.38)
DUA 0.005 * * 0.012 * * 0.004 *
​ (2.03) (2.36) (1.68)
BOAR − 0.121 * ** − 0.156 * ** − 0.111 * *
​ (− 3.15) (− 3.58) (− 2.47)
LSSR 0.016 0.004 0.055
​ (0.41) (0.26) (0.38)
INST 0.008 0.006 0.004
​ (0.42) (0.61) (0.14)
GS 0.001 0.002 0.004
​ (1.21) (1.47) (1.06)
OWN 0.014 * * 0.019 * ** − 0.006 * *
​ (2.22) (3.83) (− 2.08)
Constant 0.033 0.026 0.048 * **
​ (1.02) (0.52) (3.32)
Ind & Firm YES YES YES
Ind × Pro YES YES YES
Observations 19380 11628 7752
R-squared 0.393 0.401 0.153

Note: Table 9 presents the fixed effects results of the model controlling for industry-region interactions. In Columns (1)–(3), the 
dependent variables are the measure of investment efficiency (INV_EFF), overinvestment (OVER_INV), and underinvestment 
(UNDER_INV), respectively. Appendix A provides detailed definitions of all variables. T-statistics, based on robust standard errors 
adjusted for heteroskedasticity and clustered at the firm level, are reported in brackets below the coefficients. ***, **, and * indicate 
significance at the 1 %, 5 %, and 10 % level, respectively.
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risk and promote the enterprise investment efficiency.
We use the following model to measure enterprise risk: 

RISKi,t+1 = ϑ1POST × DSBIi + ϑ2CONTROLi,t +
∑

YEAR+
∑

FIRM+ εi,t (13) 

Among them, RISK is the enterprise investment risk, defined as the termination or failure of enterprise investment, indicating its 
inability to achieve the expected economic objectives. RISK can be used to judge whether the investment expenditure can improve 
business performance: if the difference between the growth rate of investment expenditure and the growth rate of net profit in the 
latter period is greater than 0, it means that the enterprise investment risk is higher, taking the value of 1, otherwise it means that the 
enterprise investment risk is lower, taking the value of 0.

Next, we conducted a cross-sectional test to examine the mechanism of the role of corporate risk by dividing the sample according 
to the annual median of the industry. Table 13 reports the regression results. In particular, (1) and (3) are classified as sample groups 
with high levels of corporate risk, and (2) and (4) are classified as sample groups with low levels of corporate risk. In columns (1) and 
(2), the dependent variable is investment efficiency INV_EFF; in columns (3) and (4), the dependent variable is overinvestment 
OVER_INV.

Table 10 
Balanced panel data test.

(1) (2) (3)
VARIABLES INV_EFF OVER_INV UNDER_INV

pre_4 ×DSBI − 0.019 − 0.028 − 0.005
​ (− 0.13) (− 0.21) (− 0.02)
pre_3 ×DSBI − 0.033 − 0.051 − 0.012
​ (− 0.24) (− 0.42) (− 0.11)
pre_2 ×DSBI − 0.045 − 0.067 − 0.021
​ (− 0.35) (− 0.55) (− 0.23)
current×DSBI − 0.106 * * − 0.111 * ** − 0.042
​ (− 2.53) (− 3.03) （− 0.38）
post_1 ×DSBI − 0.114 * ** − 0.126 * ** − 0.053
​ (− 2.95) (− 3.39) (− 0.56)
post_2 ×DSBI − 0.128 * ** − 0.133 * ** − 0.066
​ (− 3.14) (− 3.53) (− 0.88)
post_3 ×DSBI − 0.103 * * − 0.116 * ** − 0.056
​ (− 2.32) (− 2.65) (− 0.71)
post_4 ×DSBI − 0.077 * * − 0.093 * * − 0.022
​ (− 1.98) (− 2.37) (− 0.49)
SIZE 0.128 * ** 0.148 * ** − 0.091 * *
​ (2.80) (2.95) (− 2.50)
IA − 0.088 − 0.081 0.028
​ (− 0.96) (− 1.31) (0.35)
LEV 0.021 0.014 0.020
​ (1.31) (1.11) (0.69)
ROA 0.127 * * 0.146 * ** − 0.115 * *
​ (2.37) (2.68) (− 2.16)
AGE − 0.005 − 0.010 − 0.003
​ (− 1.07) (− 0.52) (− 0.93)
DUA 0.008 * * 0.011 * * 0.006
​ (2.07) (2.41) (1.61)
BOAR − 0.123 * ** − 0.142 * ** − 0.106 * **
​ (− 3.34) (− 3.49) (− 2.71)
LSSR 0.026 0.016 0.031
​ (0.51) (0.38) (0.33)
INST 0.014 * ** 0.027 * * 0.024 *
​ (3.08) (2.28) (1.91)
GS 0.001 0.001 0.004
​ (0.87) (0.51) (1.29)
OWN 0.012 * ** 0.004 * ** − 0.027 * *
​ (2.68) (3.70) (− 2.55)
Constant 0.033 0.019 0.143 * **
​ (1.27) (0.49) (4.46)
Ind & Firm YES YES YES
Observations 12114 7260 4854
R-squared 0.380 0.391 0.136

Note: Table 10 presents the regression results using balanced panel data. In Columns (1)–(3), the dependent variables are the 
measure of investment efficiency (INV_EFF), overinvestment (OVER_INV), and underinvestment (UNDER_INV), respectively. 
Appendix A provides detailed definitions of all variables. T-statistics, based on robust standard errors adjusted for hetero
skedasticity and clustered at the firm level, are reported in brackets below the coefficients. ***, **, and * indicate significance at the 
1 %, 5 %, and 10 % level, respectively.
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It can be seen that the coefficients on the cross-regression terms of the DSBI with the current period and the next four periods are 
significantly negative when the level of firm risk is high (columns (1) and (3)). By contrast, they are not significant in the low sample 
group (columns (2) and (4)). Meanwhile, the differences in the coefficients between the groups are all significant, and the difference in 
the coefficients between the groups is more significant between columns (3) and (4) than between columns (1) and (2). This result 
confirms the mechanism effect of firm risk and suggests that NRCM can improve investment efficiency by reducing firm risk, especially 
by suppressing the risk level of overinvested firms. In a low-risk environment, the management shows a higher failure tolerance and a 
higher expectation of the probability of success of the investment project, indicating its high tendency to seize the investment op
portunity and improve the investment efficiency.

6.3. Agency cost

The separation of business operation and firm ownership can give rise to agency problems. Management, as the business decision 
maker of the firm, has an absolute information advantage, which can easily lead to the deviation of management from the goal of 
maximizing firm value (Yu and Xiao, 2022). The high investment returns of shadow banks tend to intensify management’s oppor
tunistic behavior, i.e., management keeps making shadow bank investments primarily serving private gain, which is detrimental to 

Table 11 
Panel data with policy current period removed.

(1) (2) (3)
VARIABLES INV_EFF OVER_INV UNDER_INV

pre_4 ×DSBI − 0.013 − 0.027 − 0.005
​ (− 0.10) (− 0.18) (− 0.01)
pre_3 ×DSBI − 0.052 − 0.064 − 0.009
​ (− 0.21) (− 0.36) (− 0.10)
pre_2 ×DSBI − 0.060 − 0.071 − 0.026
​ (− 0.49) (− 0.62) (− 0.32)
pre_1 ×DSBI − 0.075 − 0.090 − 0.038
​ (− 0.64) (− 0.83) (− 0.45)
post_1 ×DSBI − 0.091 * ** − 0.105 * ** − 0.051
​ (− 2.70) (− 3.10) (− 0.64)
post_2 ×DSBI − 0.102 * ** − 0.112 * ** − 0.062
​ (− 2.81) (− 3.28) (− 0.76)
post_3 ×DSBI − 0.075 * * − 0.085 * * − 0.049
​ (− 2.03) (− 2.32) (− 0.57)
post_4 ×DSBI − 0.045 * − 0.065 * * − 0.013
​ (− 1.68) (− 2.03) (− 0.33)
SIZE 0.139 * ** 0.154 * ** − 0.088 * *
​ (2.97) (3.07) (− 2.43)
IA − 0.036 − 0.014 0.095
​ (− 0.24) (− 0.78) (1.34)
LEV 0.028 0.018 0.039
​ (1.16) (1.39) (0.55)
ROA 0.252 * * 0.338 * * − 0.207 *
​ (2.01) (2.54) (− 1.74)
AGE − 0.017 − 0.023 − 0.012
​ (− 1.18) (− 0.73) (− 0.89)
DUA 0.012 * * 0.013 * ** 0.008 *
​ (2.19) (2.60) (1.74)
BOAR − 0.136 * ** − 0.152 * ** − 0.114 * **
​ (− 3.45) (− 3.52) (− 3.33)
LSSR 0.030 0.037 0.052
​ (0.89) (1.49) (0.45)
INST 0.012 0.007 0.018
​ (1.14) (0.82) (1.40)
GS 0.001 0.001 0.003
​ (1.04) (1.16) (1.07)
OWN 0.018 * ** 0.009 * ** − 0.022 * *
​ (2.79) (3.82) (− 2.47)
Constant 0.036 0.028 0.050 * **
​ (1.17) (0.64) (3.41)
Ind & Firm YES YES YES
Observations 17422 10640 6782
R-squared 0.368 0.380 0.130

Note: Table 11 shows the results of the panel data regression after removing the current policy period. In Columns (1)–(3), the 
dependent variables are the measure of investment efficiency (INV_EFF), overinvestment (OVER_INV), and underinvestment 
(UNDER_INV), respectively. Appendix A provides detailed definitions of all variables. T-statistics, based on robust standard errors 
adjusted for heteroskedasticity and clustered at the firm level, are reported in brackets below the coefficients. ***, **, and * 
indicate significance at the 1 %, 5 %, and 10 % level, respectively.
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both industrial development and the long-term value of the firm (Schmid et al., 2019; Davis, 2017). This can also trigger conflicts 
between shareholders and management, consequently increasing agency costs. To solve this problem of management opportunistic 
investment, the NRCM, by limiting the high returns of shadow banking and regulating all aspects of the subjects involved in shadow 
banking, has effectively broken the information advantage of the management and reduced agency costs, thus enhancing the firm’s 
investment efficiency.

For the measurement of agency cost, we use the selling and administrative expense ratio to measure the agency cost AC, which is 
calculated as (selling expense + administrative expense)/operating revenue, and a larger value indicates a higher agency cost. We 
conducted cross-sectional tests to examine the mechanism of agency cost action by dividing the sample of firms’ agency costs by the 
annual median of the industry. Table 14 reports the regression results. Columns (1) and (3) are the high firm risk level sample group 
and columns (2) and (4) are the low firm risk level sample group. In columns (1) and (2), the dependent variable is investment ef
ficiency INV_EFF; in columns (3) and (4), the dependent variable is overinvestment OVER_INV.

It can be seen that the coefficients on the cross-regression terms of the DSBI with the current period and the next four periods are 
significantly negative when firms’ agency costs are high (columns (1) and (3)), but they are not significant in the low-sample group 
(columns (2) and (4)). Meanwhile, the differences in the coefficients between groups are all significant, and the difference in the 

Table 12 
Financial asset investment mechanism test.

High financial asset investment Low financial asset investment High financial asset investment Low financial asset investment
(1) (2) (3) (4)

VARIABLES INV_EFF INV_EFF OVER_INV OVER_INV

pre_4 ×DSBI − 0.042 − 0.007 − 0.057 − 0.010
​ (− 0.36) (− 0.03) (− 0.46) (− 0.07)
pre_3 ×DSBI − 0.083 − 0.018 − 0.093 − 0.026
​ (− 0.52) (− 0.08) (− 0.80) (− 0.22)
pre_2 ×DSBI − 0.094 − 0.019 − 0.103 − 0.039
​ (− 0.85) (− 0.28) (− 0.93) (− 0.47)
current×DSBI − 0.113 * ** − 0.066 − 0.121 * ** − 0.055
​ (− 2.61) (− 0.34) (− 3.25) (− 0.61)
post_1 ×DSBI − 0.123 * ** − 0.054 − 0.133 * ** − 0.061
​ (− 3.25) (− 0.41) (− 3.55) (− 0.77)
post_2 ×DSBI − 0.133 * ** − 0.071 − 0.146 * ** − 0.082
​ (− 3.43) (− 0.66) (− 3.79) (− 0.92)
post_3 ×DSBI − 0.111 * * − 0.053 − 0.120 * * − 0.047
​ (− 2.44) (− 0.38) (− 2.52) (− 0.55)
post_4 ×DSBI − 0.080 * * − 0.027 − 0.105 * * − 0.054
​ (− 2.02) (− 0.13) (− 2.43) (− 0.26)
SIZE 0.096 * * 0.128 * * 0.109 * * 0.132 * **
​ (2.21) (2.45) (2.12) (2.68)
IA − 0.054 − 0.137 − 0.030 − 0.060
​ (− 1.07) (− 1.43) (− 1.02) (− 1.18)
LEV 0.021 0.059 0.002 0.008
​ (0.92) (1.27) (0.17) (1.00)
ROA 0.114 * * 0.147 * * 0.097 * * 0.066 * **
​ (2.12) (2.55) (2.27) (2.66)
AGE − 0.009 − 0.189 − 0.017 − 0.031
​ (− 0.44) (− 1.17) (− 0.48) (− 0.60)
DUA 0.006 * 0.010 * 0.004 * * 0.008 * *
​ (1.67) (1.86) (2.04) (2.47)
BOAR − 0.064 * * − 0.123 * ** − 0.081 * ** − 0.140 * **
​ (− 2.21) (− 3.04) (− 2.81) (− 3.39)
LSSR 0.010 0.070 0.014 0.024
​ (0.29) (0.52) (0.32) (0.92)
INST 0.008 * 0.015 * ** 0.016 * 0.027 * *
​ (1.72) (2.87) (1.95) (2.20)
GS 0.001 0.003 0.001 0.003
​ (0.36) (0.48) (0.51) (0.97)
OWN 0.006 * * 0.012 * * 0.004 * ** 0.007 * **
​ (2.12) (2.42) (3.27) (3.58)
Constant 0.030 0.142 * ** 0.031 0.134 * **
​ (0.87) (4.06) (0.28) (3.47)
Ind & Firm YES YES YES YES
Observations 10170 9210 6612 5016
R-squared 0.369 0.132 0.403 0.138
suest coefficients 0.0005 0.0003

Note: Table 12 demonstrates the results of the mechanism test for financial asset investment. In Columns (1)–(2), and (3)–(4), the dependent variables 
are the measure of investment efficiency (INV_EFF), and overinvestment (OVER_INV), respectively. Appendix A provides detailed definitions of other 
variables. T-statistics, based on robust standard errors adjusted for heteroskedasticity and clustered at the firm level, are reported in brackets below 
the coefficients. ***, **, and * indicate significance at the 1 %, 5 %, and 10 % level, respectively.
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coefficients between groups is more significant between columns (3) and (4) than between columns (1) and (2). This result validates 
the mechanism effect of agency costs. It suggests that NRCM can improve the efficiency of corporate investment by reducing the agency 
costs of firms, especially by suppressing the agency costs of overinvested firms. Under NRCM regulation, management should give up 
the information advantage and restrain self-interested behavior on the one hand, and consider the optimal investment level on the 
other hand, so as to reduce the agency cost and improve the investment efficiency.

7. Group testing

To further examine the differences in the impact of shadow banking regulation on firms’ investment efficiency in different firm 
samples, we extend our findings by conducting heterogeneity tests in terms of both individual firm characteristics and the external 
macro environment, respectively.

Table 13 
Corporate risk mechanism test.

High corporate risk level Low corporate risk level High corporate risk level Low corporate risk level

(1) (2) (3) (4)
VARIABLES INV_EFF INV_EFF OVER_INV OVER_INV

pre_4 ×DSBI − 0.035 − 0.009 − 0.048 − 0.014
​ (− 0.22) (− 0.05) (− 0.33) (− 0.11)
pre_3 ×DSBI − 0.070 − 0.023 − 0.086 − 0.030
​ (− 0.44) (− 0.12) (− 0.71) (− 0.29)
pre_2 ×DSBI − 0.081 − 0.038 − 0.097 − 0.045
​ (− 0.73) (− 0.34) (− 0.86) (− 0.51)
current×DSBI − 0.108 * * − 0.050 − 0.116 * ** − 0.069
​ (− 2.55) (− 0.47) (− 3.11) (− 0.76)
post_1 ×DSBI − 0.112 * ** − 0.066 − 0.124 * ** − 0.079
​ (− 2.93) (− 0.56) (− 3.41) (− 0.85)
post_2 ×DSBI − 0.122 * ** − 0.079 − 0.134 * ** − 0.093
​ (− 3.18) (− 0.70) (− 3.63) (− 1.00)
post_3 ×DSBI − 0.106 * * − 0.042 − 0.111 * ** − 0.055
​ (− 2.39) (− 0.41) (− 2.67) (− 0.63)
post_4 ×DSBI − 0.072 * − 0.033 − 0.096 * * − 0.040
​ (− 1.94) (− 0.24) (− 2.52) (− 0.37)
SIZE 0.081 * * 0.103 * * 0.097 * ** 0.132 * **
​ (2.28) (2.56) (2.75) (3.16)
IA − 0.034 − 0.047 − 0.023 − 0.047
​ (− 1.03) (− 1.22) (− 0.75) (− 1.42)
LEV 0.010 0.016 0.002 0.021
​ (0.10) (0.79) (0.11) (1.05)
ROA 0.092 * * 0.115 * * 0.107 * * 0.118 * *
​ (2.01) (2.47) (2.19) (2.57)
AGE − 0.001 − 0.009 − 0.002 − 0.015
​ (− 0.43) (− 1.06) (− 0.42) (− 1.28)
DUA 0.004 * 0.007 * * 0.005 * 0.010 * *
​ (1.76) (1.98) (1.74) (2.31)
BOAR − 0.050 * − 0.103 * ** − 0.103 * ** − 0.136 * **
​ (− 1.75) (− 2.87) (− 2.91) (− 3.26)
LSSR 0.014 0.010 0.004 0.021
​ (0.31) (0.80) (0.51) (0.73)
INST 0.012 * * 0.017 * ** 0.023 * 0.031 * *
​ (2.54) (2.85) (1.78) (2.19)
GS 0.001 0.001 0.001 0.001
​ (0.37) (0.58) (0.80) (0.92)
OWN 0.011 * 0.016 * * 0.004 0.015 * **
​ (1.83) (2.14) (0.34) (3.95)
Constant 0.034 0.136 * ** 0.025 0.125 * **
​ (1.01) (3.89) (0.34) (3.36)
Ind & Firm YES YES YES YES
Observations 9938 9442 6226 5402
R-squared 0.364 0.137 0.378 0.143
suest coefficients 0.0017 0.0014

Note: Table 13 demonstrates the results of the mechanism test for corporate risk. In Columns (1)–(2), and (3)–(4), the dependent variables are the 
measure of investment efficiency (INV_EFF), and overinvestment (OVER_INV), respectively. Appendix A provides detailed definitions of other var
iables. T-statistics, based on robust standard errors adjusted for heteroskedasticity and clustered at the firm level, are reported in brackets below the 
coefficients. ***, **, and * indicate significance at the 1 %, 5 %, and 10 % level, respectively.
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7.1. Individual corporate characteristics

7.1.1. Nature of ownership
The nature of ownership is unique to Chinese firms. Depending on the nature of ownership, listed firms can be divided into state- 

owned enterprises (SOEs) and private enterprises. Due to financial constraints, credit discrimination, and underdeveloped capital 
markets, private firms need help to obtain sufficient funds from traditional sources and are often faced with severe financing con
straints (Zhu, 2021; Huang et al., 2020). In contrast, the existence of soft budget constraints and implicit government guarantees makes 
it easier for SOEs, especially large SOEs, to obtain government subsidies and credit resources (Chen et al., 2021; Du, 2021) and to 
obtain more longer-period credit funds at lower costs. Furthermore, to SOEs, the funds incorporated often exceed the needs of daily 
production and operation, thus accumulating a large number of pending investment funds. In the current environment of low real 
investment incentives and high returns on financial assets, SOEs are more likely to invest in shadow banking based on the motive of 
“regulatory arbitrage”, and consequently squeeze out industrial investment projects involving innovation. In addition, due to the 
profound “insider control” problem of SOEs (Ren and Shao, 2022; Li et al., 2008), investing in shadow banking intensifies moral hazard 
and opportunistic behavior of management, which gets indulged in speculative financial arbitrage for private gains and abandons 

Table 14 
Agency cost mechanism test.

High agency cost Low agency cost High agency cost Low agency cost
(1) (2) (3) (4)

VARIABLES INV_EFF INV_EFF OVER_INV OVER_INV

pre_4 ×DSBI − 0.030 − 0.011 − 0.040 − 0.021
​ (− 0.17) (− 0.09) (− 0.26) (− 0.23)
pre_3 ×DSBI − 0.066 − 0.029 − 0.079 − 0.038
​ (− 0.38) (− 0.17) (− 0.65) (− 0.37)
pre_2 ×DSBI − 0.075 − 0.042 − 0.091 − 0.057
​ (− 0.68) (− 0.40) (− 0.73) (− 0.60)
current×DSBI − 0.097 * * − 0.056 − 0.105 * ** − 0.076
​ (− 2.41) (− 0.59) (− 3.04) (− 0.87)
post_1 ×DSBI − 0.107 * ** − 0.073 − 0.112 * ** − 0.084
​ (− 2.83) (− 0.64) (− 3.36) (− 0.98)
post_2 ×DSBI − 0.115 * ** − 0.084 − 0.129 * ** − 0.104
​ (− 3.07) (− 0.78) (− 3.54) (− 1.18)
post_3 ×DSBI − 0.099 * * − 0.052 − 0.103 * ** − 0.060
​ (− 2.21) (− 0.59) (− 2.59) (− 0.71)
post_4 ×DSBI − 0.068 * − 0.040 − 0.085 * * − 0.056
​ (− 1.81) (− 0.32) (− 2.45) (− 0.49)
SIZE 0.090 * 0.124 * * 0.109 * 0.123 * *
​ (1.84) (2.17) (1.78) (2.53)
IA − 0.013 − 0.053 − 0.049 − 0.078
​ (− 0.62) (− 0.92) (− 1.02) (− 1.23)
LEV 0.008 0.022 0.006 0.013
​ (0.28) (1.00) (0.14) (0.87)
ROA 0.104 * 0.116 * * 0.089 * * 0.137 * *
​ (1.75) (2.24) (2.19) (2.54)
AGE − 0.003 − 0.011 − 0.008 − 0.014
​ (− 0.32) (− 1.22) (− 0.49) (− 0.63)
DUA 0.006 * 0.008 * 0.006 * * 0.009 * *
​ (1.66) (1.91) (1.97) (2.15)
BOAR − 0.078 * * − 0.119 * ** − 0.109 * * − 0.138 * **
​ (− 2.02) (− 3.10) (− 2.46) (− 3.29)
LSSR 0.010 0.020 0.018 0.029
​ (0.55) (0.67) (0.74) (1.24)
INST 0.011 * 0.018 * ** 0.034 * 0.049 * *
​ (1.78) (2.86) (1.85) (2.25)
GS 0.001 0.003 0.001 0.003
​ (0.46) (0.92) (0.21) (0.81)
OWN 0.009 * * 0.012 * * 0.022 0.129 * **
​ (2.28) (2.54) (0.30) (3.66)
Constant 0.038 0.131 * ** 0.029 0.128 * **
​ (1.15) (3.71) (0.45) (3.58)
Ind & Firm YES YES YES YES
Observations 9916 9464 6208 5420
R-squared 0.360 0.140 0.374 0.145
suest coefficients 0.0019 0.0016

Note: Table 14 presents the results of the mechanism test for agency cost. In Columns (1)–(2), and (3)–(4), the dependent variables are the measure of 
investment efficiency (INV_EFF), and overinvestment (OVER_INV), respectively. Appendix A provides detailed definitions of other variables. T- 
statistics, based on robust standard errors adjusted for heteroskedasticity and clustered at the firm level, are reported in brackets below the co
efficients. ***, **, and * indicate significance at the 1 %, 5 %, and 10 % level, respectively.
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industrial projects. Therefore, regarding shadow banking investment subjects, compared with their private counterparts, SOEs depend 
more on shadow banking investment. The NRCM strictly limits the high returns of shadow banks, which will further inhibit these SOEs 
from continuously investing their funds in shadow banks. Under the NRCM, we believe that state-owned enterprises have a higher 
reliance on shadow banking investment than private enterprises, so they will be more likely inhibited from investing in financial assets 
and reducing agency costs, thus improving investment efficiency.

In order to test the difference in the change of investment efficiency of enterprises with different property rights nature under the 
NRCM, we divide the samples into two groups, i.e., state-owned enterprises and private enterprises, based on the property rights nature 
OWN. Table 15 shows the heterogeneity test results based on the nature of property rights. Among them, columns (1) and (3) are the 
sample group of state-owned enterprises, and columns (2) and (4) are the sample group of private enterprises. In columns (1) and (2), 
the dependent variable is investment efficiency INV_EFF; in columns (3) and (4), the dependent variable is overinvestment OVER_INV.

The results in columns (1) to (4) show that the regression coefficients of the DSBI with the cross-multiplier terms for the current and 
next 4 periods of the policy are significant only in the group of state-owned enterprises. In contrast, the between-group difference test 
suest coefficients are significant at the 1 % level (0.0006 and 0.0004). It indicates that among the shadow banking investment subjects, 
the NRCM is more likely to enhance the investment efficiency of SOEs than private enterprises. This implies that SOEs are more likely 
to be influenced by the NRCM in terms of investment, more likely to reduce over-investment in financial assets, and more likely to 
reduce agency costs, thus reaching the goal of promoting investment efficiency.

Table 15 
Ownership nature grouping test.

state-owned enterprises state-owned enterprises Private enterprises state-owned enterprises Private enterprises
(1) (2) (3) (4)

VARIABLES INV_EFF INV_EFF OVER_INV OVER_INV

pre_4 ×DSBI − 0.037 − 0.008 − 0.048 − 0.018
​ (− 0.22) (− 0.06) (− 0.30) (− 0.17)
pre_3 ×DSBI − 0.069 − 0.025 − 0.083 − 0.032
​ (− 0.43) (− 0.13) (− 0.72) (− 0.30)
pre_2 ×DSBI − 0.080 − 0.038 − 0.097 − 0.052
​ (− 0.71) (− 0.32) (− 0.89) (− 0.56)
current×DSBI − 0.103 * * − 0.051 − 0.111 * ** − 0.066
​ (− 2.54) (− 0.50) (− 3.14) (− 0.80)
post_1 ×DSBI − 0.111 * ** − 0.064 − 0.120 * ** − 0.080
​ (− 2.95) (− 0.55) (− 3.40) (− 0.90)
post_2 ×DSBI − 0.119 * ** − 0.079 − 0.132 * ** − 0.097
​ (− 3.11) (− 0.86) (− 3.63) (− 1.06)
post_3 ×DSBI − 0.103 * * − 0.047 − 0.110 * ** − 0.055
​ (− 2.30) (− 0.44) (− 2.64) (− 0.66)
post_4 ×DSBI − 0.074 * − 0.034 − 0.093 * * − 0.049
​ (− 1.90) (− 0.28) (− 2.53) (− 0.41)
SIZE 0.118 * * 0.132 * ** 0.092 * 0.133 * **
​ (2.25) (2.90) (1.88) (2.72)
IA − 0.033 − 0.069 − 0.007 − 0.047
​ (− 0.51) (− 0.94) (− 0.43) (− 0.82)
LEV 0.014 0.018 0.004 0.011
​ (0.27) (0.84) (0.11) (1.09)
ROA 0.080 0.151 * ** 0.089 * 0.137 * *
​ (1.52) (2.93) (1.66) (2.43)
AGE − 0.007 − 0.013 − 0.011 − 0.016
​ (− 0.19) (− 1.02) (− 0.21) (− 1.45)
DUA 0.006 * 0.010 * * 0.005 * 0.010 * *
​ (1.86) (2.38) (1.69) (2.44)
BOAR − 0.110 * * − 0.136 * ** − 0.104 * ** − 0.141 * **
​ (− 2.54) (− 3.24) (− 2.63) (− 3.36)
LSSR 0.006 0.015 0.002 0.013
​ (0.15) (0.68) (0.06) (0.61)
INST 0.015 * * 0.020 * ** 0.020 * * 0.030 * *
​ (2.21) (2.98) (2.06) (2.26)
GS 0.001 0.001 0.001 0.004
​ (0.30) (0.63) (0.74) (0.94)
Constant 0.065 0.166 * ** 0.044 0.157 * **
​ (1.49) (4.99) (0.93) (3.98)
Ind & Firm YES YES YES YES
Observations 7788 11592 4672 6956
R-squared 0.350 0.131 0.365 0.136
suest coefficients 0.0006 0.0004

Note: Table 15 shows the results of the ownership nature grouping test. In Columns (1)–(2), and (3)–(4), the dependent variables are the measure of 
investment efficiency (INV_EFF), and overinvestment (OVER_INV), respectively. Appendix A provides detailed definitions of all variables. T-statistics, 
based on robust standard errors adjusted for heteroskedasticity and clustered at the firm level, are reported in brackets below the coefficients. ***, **, 
and * indicate significance at the 1 %, 5 %, and 10 % level, respectively.
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7.1.2. Innovation intensity
In today’s world of increasing technological innovation, innovation is the cornerstone of innovation-intensive firms’ survival and 

development. The more innovation-intensive a firm is, the more likely innovation activities become a daily necessity, and the more the 
firm focuses on investing in R&D capital and personnel and less on virtual sector investments such as finance and real estate (Su and 
Liu, 2021). Even if the firm is involved in these investments, it is motivated mainly by “precautionary savings”, smoothing out the risk 
of investment in fixed assets such as machinery and plants needed for corporate innovation, with the ultimate goal of promoting 
development through innovation (Xuezhi and Zhen, 2021). By contrast, the less innovation-intensive enterprises have more possi
bilities to diversify their investment in the financial sector. They are more likely to be driven by high returns to invest in shadow 
banking, which is considered as a means of “regulatory arbitrage” to gain market position. Therefore, compared with high 
innovation-intensive enterprises, low innovation-intensive enterprises rely more on shadow banking investment, resulting in industrial 
projects being continuously encroached upon by financialization. Under the NRCM, the high leverage of shadow banks is greatly 
restricted, and the participants are strictly regulated, which inhibits the financialization of low-innovation-intensive enterprises, 
enhances the risk-taking level, reduces agency costs, and thus improves the efficiency of investment.

To test the differences in investment efficiency changes of firms with different innovation intensities under the NRCM, we group 
firms according to their intangible assets IA, with higher values indicating higher innovation intensities. When IA is higher than the 
median of the sample industry year, it is classified as high innovation intensity group. Otherwise, it is classified as a low innovation 
intensity group. In addition, since IA is a control variable in the existing model, we exclude it from this grouping regression. Table 16
shows the results of the heterogeneity test based on innovation intensity. Among them, columns (1) and (3) are the high innovation 
intensity group, and columns (2) and (4) are the low innovation intensity group. In columns (1) and (2), the dependent variable is 
investment efficiency INV_EFF; in columns (3) and (4), the dependent variable is overinvestment OVER_INV.

The results in columns (1) to (4) show that the regression coefficients of the DSBI with the cross-multiplier terms for the current and 
next 4 periods of the policy are significant only in the low innovation intensity group. In contrast, the between-group difference test 
suest coefficients are significant at the 1 % level (0.0012 and 0.0009). It indicates that among the shadow banking investment subjects, 
the NRCM is more likely to enhance the investment efficiency of firms with low innovation intensity than those with high innovation 
intensity. This implies that in terms of shadow banking investment, the NRCM, shadow banking regulation is more likely to reduce the 
high profitability channels of low innovation-intensive enterprises, which impels them to focus on industry, reduce agency costs, 
improve corporate risk-taking, and ultimately promote investment efficiency.

7.1.3. Governance level
Generally, a firm has a tripartite system of checks and balances among the various internal entities through the respective inter- 

constraint regulating mechanisms executed by shareholders’ meeting, the board of directors, and the supervisory board. Regarding 
the distribution of check-and-balance duties, shareholders have the right to monitor and make decisions on significant events; the 
board of directors has constructed a system of independent directors and special committees; and the supervisory board exercises 
monitoring and inspection rights. So, the setting up of the tripartite system can effectively reduce the possibility of management short- 
sightedness, monitor and inhibit opportunistic management behavior (Saona et al.,2020; Talbi et al.,2015). When the level of 
corporate governance is low, corporate investment in shadow banking is likely to exacerbate management’s short-sightedness and 
opportunistic behavior. Consequently, the management is prone to choose high-yielding financial investments to cope with short-term 
performance assessment pressure, thus crowding out industrial projects, which is not conducive to long-term corporate development 
(Gong et al., 2023; Jin and Mai,2022). At the same time, the lack of government endorsement and the complexity of shadow banking 
operations also exacerbate the information asymmetry between investors and issuers, further raising the risk of corporate investment. 
Therefore, the lower level of corporate governance is, the more likely its management will abandon innovative projects for short-term 
performance and avoid risk overlapping when facing high risks of shadow banking investments. The NRCM, as a solid regulatory 
policy, restricts the high leverage of shadow banks and comprehensively supervises the participants of shadow banks, which can 
strengthen the governance capacity of enterprises with low governance level from the outside, inhibit the “regulatory arbitrage” 
motive of management to invest in shadow banks, and reduce agency costs. In addition, the policy also requires detailed product 
information disclosure and the provision of relevant market analysis and risk-return calculation reports to minimize the investment 
risks of low-governance enterprises and enhance their risk-taking level, thereby promoting investment efficiency.

In order to examine the differences in innovation changes among firms with different levels of governance under the NRCM, we 
selected several factors affecting corporate governance to conduct a principal component analysis. We applied the first principal 
component13 to measure the ICG of corporate governance level, with larger values indicating higher levels of corporate governance. 
When the ICG is higher than the median of the sample industry year, it is classified as a high governance group. Otherwise, it is 
classified as a low governance group. Table 17 shows the grouping test results based on the level of governance. Among them, columns 
(1) and (3) are high governance level groups and columns (2) and (4) are low governance level groups. In columns (1) and (2), the 
dependent variable is investment efficiency INV_EFF; in columns (3) and (4), the dependent variable is overinvestment OVER_INV.

The results in columns (1) to (4) show that the regression coefficients of the DSBI with the cross-multiplier terms for the current and 
next 4 periods of the policy are significant in the low governance level group, in which the between-group difference test suest 

13 The selected factors are two concurrent positions, size of the board of directors, proportion of independent directors, proportion of management 
shareholding, proportion of the first largest shareholder’s shareholding, proportion of institutional shareholding, number of supervisory board 
meetings, and nature of ownership.
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coefficients are 0.0023 and 0.0020, respectively. It indicates that shadow banking regulation is more effective in promoting the in
vestment efficiency of low governance level firms than that of high governance level firms. This also implies that the NRCM is more 
capable of playing an external supervisory role for firms with low governance level, helping to curb management opportunistic 
behavior and reduce corporate agency costs; while for firms with a high governance level, under the regulation of the NRCM, the 
disclosure of shadow banking business is more transparent, and the operation is more standardized. In addition, the results also show 
the governance effects of the NRCM as a solid financial regulation policy at the micro level.

7.2. External macro environment

7.2.1. Product market competition
As an essential external governance mechanism, product market competition can exert competitive eliminating and benchmarking 

effects to monitor management and reduce its opportunistic behavior effectively (Ryou et al.,2022). According to the competition 
sufficient information comparison hypothesis (Shleifer, 1985), the competition provides stakeholders such as shareholders, with the 
opportunity to compare the performances of rival firms, so as to reduce the degree of information asymmetry between firms and 
various stakeholders, which is conducive to the full disclosure of management’s operating ability and effort. From the analysis of 
shadow banking investment subjects, the more competitive the product market is, the more likely management will prioritize 

Table 16 
Innovation intensity grouping test.

High innovation intensity Low innovation intensity High innovation intensity Low innovation intensity
pre_4 ×DSBI (1) (2) (3) (4)
VARIABLES INV_EFF INV_EFF OVER_INV OVER_INV

pre_4 ×DSBI − 0.010 − 0.034 − 0.012 − 0.046
​ (− 0.07) (− 0.29) (− 0.10) (− 0.39)
pre_3 ×DSBI − 0.020 − 0.075 − 0.029 − 0.088
​ (− 0.13) (− 0.46) (− 0.26) (− 0.76)
pre_2 ×DSBI − 0.024 − 0.083 − 0.042 − 0.095
​ (− 0.33) (− 0.77) (− 0.55) (− 0.85)
current×DSBI − 0.073 − 0.101 * * − 0.065 − 0.116 * **
​ (− 0.42) (− 2.52) (− 0.67) (− 3.17)
post_1 ×DSBI − 0.066 − 0.118 * ** − 0.070 − 0.120 * **
​ (− 0.57) (− 3.16) (− 0.83) (− 3.40)
post_2 ×DSBI − 0.085 − 0.104 * ** − 0.094 − 0.139 * **
​ (− 0.75) (− 3.38) (− 1.08) (− 3.63)
post_3 ×DSBI − 0.065 − 0.106 * * − 0.057 − 0.191 * *
​ (− 0.46) (− 2.33) (− 0.64) (− 2.46)
post_4 ×DSBI − 0.032 − 0.074 * − 0.062 − 0.092 * *
​ (− 0.25) (− 1.93) (− 0.35) (− 2.31)
SIZE 0.123 * * 0.100 * 0.109 * ** 0.043 *
​ (2.05) (1.72) (2.64) (1.70)
LEV 0.026 0.021 0.012 0.006
​ (0.79) (0.56) (1.10) (0.52)
ROA 0.132 * * 0.082 * * 0.134 * * 0.083 *
​ (2.39) (1.98) (2.38) (1.93)
AGE − 0.015 − 0.011 − 0.017 − 0.012
​ (− 0.79) (− 0.34) (− 0.44) (− 0.36)
DUA 0.011 * * 0.006 * 0.009 * * 0.005 * *
​ (2.51) (1.83) (2.33) (2.06)
BOAR − 0.115 * ** − 0.102 * ** − 0.136 * ** − 0.112 * *
​ (− 3.26) (− 2.91) (− 2.83) (− 2.50)
LSSR 0.024 0.018 0.022 0.016
​ (1.11) (0.10) (1.16) (0.59)
INST 0.018 * ** 0.012 * 0.023 * * 0.014 *
​ (2.92) (1.71) (2.26) (1.83)
GS 0.001 0.001 0.001 0.001
​ (0.39) (0.23) (1.03) (0.71)
OWN 0.017 * ** 0.011 * * 0.007 * ** 0.004 * *
​ (2.68) (1.97) (3.27) (2.50)
Constant 0.133 * ** 0.036 0.129 * ** 0.030
​ (3.78) (1.11) (3.66) (0.31)
Ind & Firm YES YES YES YES
Observations 9546 9834 5728 5900
R-squared 0.138 0.358 0.144 0.377
suest coefficients 0.0012 0.0009

Note: Table 16 shows the results of the innovation intensity grouping test. In Columns (1)–(2), and (3)–(4), the dependent variables are the measure of 
investment efficiency (INV_EFF), and overinvestment (OVER_INV), respectively. Appendix A provides detailed definitions of all variables. T-statistics, 
based on robust standard errors adjusted for heteroskedasticity and clustered at the firm level, are reported in brackets below the coefficients. ***, **, 
and * indicate significance at the 1 %, 5 %, and 10 % level, respectively.
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long-term development of the firm and reduce opportunistic behavior of investing in shadow banking (Firk et al., 2021; Yung, 2022). 
For firms with low product market competition, in an environment of information opacity and inadequate sufficient supervision, 
management is more likely to develop opportunistic behavior and invest in shadow banking for “regulatory arbitrage”, consequently 
resulting in overinvestment. Therefore, the less competitive the product market is, the more likely firms would invest in shadow 
banking for speculative purposes, thus reducing their investment efficiency. The NRCM insists on the combination of macro-prudential 
management and micro-prudential regulation, emphasizes the identification of final investors upwards and underlying assets 
downwards, and strengthens the external governance environment to better influence enterprises with low product market compe
tition, so as to avoid their financialization, reduce agency costs, improve the risk-taking level, and ultimately promote investment 
efficiency.

In order to test the differences in investment efficiency changes of enterprises with different product market competition levels 
under the NRCM, this paper selects the Herfindahl-Hirschman Index (HHI) to measure the product market competition level PMC. It is 
found that the higher the value indicates, the lower the product market competition level is. When the PMC is lower than the median of 
the sample industry year, it is categorized as the low-product market competition group. Otherwise, it is categorized as the high 
governance level group. Table 18 shows the heterogeneity test results based on product market grouping. Among them, columns (1) 

Table 17 
Governance level grouping test.

High governance level Low governance level High governance level Low governance level
(1) (2) (3) (4)

VARIABLES INV_EFF INV_EFF OVER_INV OVER_INV

pre_4 ×DSBI − 0.007 − 0.033 − 0.018 − 0.044
​ (− 0.06) (− 0.21) (− 0.19) (− 0.30)
pre_3 ×DSBI − 0.026 − 0.070 − 0.035 − 0.083
​ (− 0.13) (− 0.43) (− 0.31) (− 0.71)
pre_2 ×DSBI − 0.038 − 0.079 − 0.052 − 0.096
​ (− 0.35) (− 0.75) (− 0.53) (− 0.81)
current×DSBI − 0.052 − 0.103 * * − 0.072 − 0.110 * **
​ (− 0.50) (− 2.54) (− 0.80) (− 3.17)
post_1 ×DSBI − 0.069 − 0.099 * ** − 0.079 − 0.117 * **
​ (− 0.58) (− 2.90) (− 0.92) (− 3.45)
post_2 ×DSBI − 0.080 − 0.120 * ** − 0.100 − 0.133 * **
​ (− 0.71) (− 3.14) (− 1.11) (− 3.60)
post_3 ×DSBI − 0.049 − 0.103 * * − 0.052 − 0.108 * **
​ (− 0.52) (− 2.30) (− 0.64) (− 2.63)
post_4 ×DSBI − 0.036 − 0.071 * − 0.048 − 0.091 * *
​ (− 0.26) (− 1.88) (− 0.40) (− 2.43)
SIZE 0.123 * ** 0.102 * * 0.121 * ** 0.042 *
​ (2.85) (2.39) (2.63) (1.74)
IA − 0.064 − 0.054 − 0.058 − 0.027
​ (− 1.13) (− 0.77) (− 0.94) (− 0.16)
LEV 0.047 0.001 0.014 0.007
​ (1.46) (0.03) (1.01) (0.82)
ROA 0.118 * * 0.100 * 0.131 * * 0.086
​ (2.16) (1.95) (2.47) (1.45)
AGE − 0.011 − 0.002 − 0.019 − 0.011
​ (− 1.05) (− 0.27) (− 0.56) (− 0.31)
DUA 0.009 * * 0.006 * 0.004 * * 0.003 *
​ (2.17) (1.75) (2.41) (1.72)
BOAR − 0.118 * ** − 0.096 * ** − 0.119 * ** − 0.088 * **
​ (− 3.22) (− 2.65) (− 3.11) (− 2.68)
LSSR 0.024 * ** 0.010 * * 0.030 * * 0.016 *
​ (2.74) (2.16) (2.28) (1.91)
INST 0.014 * ** 0.010 * * 0.034 * * 0.028 *
​ (2.94) (2.39) (2.19) (1.67)
GS 0.002 0.001 0.004 0.001
​ (1.21) (0.41) (0.71) (0.33)
OWN 0.014 * * 0.008 * * 0.006 * ** 0.003 * **
​ (2.44) (2.08) (3.48) (2.71)
Constant 0.134 * ** 0.038 0.127 * ** 0.033
​ (3.83) (1.22) (3.57) (0.42)
Ind & Firm YES YES YES YES
Observations 9680 9700 5808 5820
R-squared 0.136 0.356 0.146 0.380
suest coefficients 0.0023 0.0020

Note: Table 17 shows the results of the governance level grouping test. In Columns (1)–(2), and (3)–(4), the dependent variables are the measure of 
investment efficiency (INV_EFF), and overinvestment (OVER_INV), respectively. Appendix A provides detailed definitions of all variables. T-statistics, 
based on robust standard errors adjusted for heteroskedasticity and clustered at the firm level, are reported in brackets below the coefficients. ***, **, 
and * indicate significance at the 1 %, 5 %, and 10 % level, respectively.

Z. Yu et al.                                                                                                                                                                                                              Research in International Business and Finance 77 (2025) 102940 

29 
62 



and (3) are the high product market competition level group, while columns (2) and (4) are the low product market competition group. 
In columns (1) and (2), the dependent variable is investment efficiency INV_EFF; in columns (3) and (4), the dependent variable is 
overinvestment OVER_INV.

The results in columns (1) to (4) show that the regression coefficients of the DSBI with the cross-multiplier terms for the current and 
next 4 periods of the policy are significant in the low product market competition group. The low product market competition group 
and the between-group difference test suest coefficients are 0.0035 and 0.0032, respectively. It indicates that shadow banking 
regulation optimally enhances the innovation level of low-product market competition firms more than that of high-product market 
competition firms. Therefore, for low product market competition firms, the NRCM can replace the role of product market competition 
governance to strengthen external governance, so as to avoid the crowding out of financial resources from industrial projects, reduce 
agency costs, and ultimately greatly enhance the efficiency of corporate investment. For high product market competition firms, the 
NRCM can optimize the level of corporate risk-taking under the regulation of shadow banking, which can also promote investment to a 
certain extent. For enterprises with high product market competition, the NRCM can reduce enterprise risk to some extent and promote 
investment efficiency. This result also suggests that the NRCM can serve as an alternative governance function to monitor product 

Table 18 
Product market competition grouping test.

High product market 
competition

Low product market 
competition

High product market 
competition

Low product market 
competition

(1) (2) (3) (4)
VARIABLES INV_EFF INV_EFF OVER_INV OVER_INV

pre_4 ×DSBI − 0.014 − 0.026 − 0.025 − 0.038
​ (− 0.13) (− 0.12) (− 0.29) (− 0.21)
pre_3 ×DSBI − 0.032 − 0.060 − 0.046 − 0.072
​ (− 0.25) (− 0.30) (− 0.48) (− 0.58)
pre_2 ×DSBI − 0.056 − 0.069 − 0.064 − 0.083
​ (− 0.50) (− 0.59) (− 0.77) (− 0.88)
current×DSBI − 0.067 − 0.091 * * − 0.088 − 0.097 * **
​ (− 0.70) (− 2.33) (− 0.98) (− 2.96)
post_1 ×DSBI − 0.086 − 0.099 * ** − 0.090 − 0.106 * **
​ (− 0.78) (− 2.71) (− 1.16) (− 3.28)
post_2 ×DSBI − 0.097 − 0.108 * ** − 0.117 − 0.120 * **
​ (− 0.84) (− 2.94) (− 1.26) (− 3.43)
post_3 ×DSBI − 0.061 − 0.082 * * − 0.078 − 0.094 * *
​ (− 0.72) (− 2.15) (− 0.89) (− 2.44)
post_4 ×DSBI − 0.048 − 0.059 * − 0.064 − 0.072 * *
​ (− 0.49) (− 1.73) (− 0.53) (− 2.20)
SIZE 0.116 * ** 0.102 * * 0.133 * ** 0.119 * *
​ (2.62) (2.05) (2.60) (2.36)
IA − 0.067 − 0.048 − 0.086 − 0.077
​ (− 0.84) (− 0.63) (− 1.41) (− 0.52)
LEV 0.010 0.007 0.013 0.008
​ (0.86) (0.52) (1.04) (0.80)
ROA 0.109 * * 0.086 * 0.132 * * 0.103 *
​ (2.03) (1.66) (2.25) (1.93)
AGE − 0.007 − 0.004 − 0.013 − 0.008
​ (− 0.84) (− 0.38) (− 1.10) (− 0.26)
DUA 0.009 * * 0.006 * 0.010 * * 0.003 *
​ (2.04) (1.83) (2.17) (1.92)
BOAR − 0.121 * ** − 0.119 * ** − 0.120 * ** − 0.103 * **
​ (− 3.33) (− 3.18) (− 3.07) (− 2.83)
LSSR 0.026 0.019 0.028 0.010
​ (0.64) (0.42) (0.83) (0.30)
INST 0.017 * ** 0.010 * 0.022 * * 0.017 *
​ (2.70) (1.66) (2.26) (1.90)
GS 0.001 0.001 0.002 0.001
​ (0.81) (0.42) (0.87) (0.57)
OWN 0.014 * ** 0.011 * * 0.006 * ** 0.003 * **
​ (2.86) (2.34) (3.06) (2.89)
Constant 0.130 * ** 0.047 0.125 * ** 0.042
​ (3.75) (1.40) (3.47) (0.61)
Ind & Firm YES YES YES YES
Observations 9750 9630 5850 5778
R-squared 0.137 0.354 0.148 0.377
suest coefficients 0.0035 0.0032

Note: Table 18 shows the results of the product market competition grouping test. In Columns (1)–(2), and (3)–(4), the dependent variables are the 
measure of investment efficiency (INV_EFF), and overinvestment (OVER_INV), respectively. Appendix A provides detailed definitions of all variables. 
T-statistics, based on robust standard errors adjusted for heteroskedasticity and clustered at the firm level, are reported in brackets below the co
efficients. ***, **, and * indicate significance at the 1 %, 5 %, and 10 % level, respectively.
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market competition.

7.2.2. Regional shadow banking development
At the macro level, in the process of economic transformation, China has adopted a strategy of prioritizing the development of the 

eastern coastal region, resulting in uneven regional distribution in the level of financial development. In regions with higher levels of 
financial development, the number and scale of formal financial institutions are more significant. As a result, enterprises are more 
likely to finance with formal institutions and have higher availability of funds. By contrast, enterprises in regions with lower levels of 
financial development have difficulties in meeting average financing needs. So, shadow banking will flourish more in these regions to 
make up for the lack of formal credit (Zhang et al., 2023; Chen et al., 2020). Therefore, the higher the level of shadow banking 
development is, the more frequently enterprises would invest through shadow banking, and the more likely financialization of en
terprises and high investment risks will occur, which would eventually lead to inefficient investment. The NRCM, by optimizing the 
regulation of shadow banking, is more likely to influence enterprises in regions with the high development of shadow banking, inhibit 

Table 19 
Regional shadow banking development grouping test.

High shadow banking 
development

Low shadow banking 
development

High shadow banking 
development

Low shadow banking 
development

(1) (2) (3) (4)
VARIABLES INV_EFF INV_EFF OVER_INV OVER_INV

pre_4 ×DSBI − 0.039 − 0.008 − 0.054 − 0.012
​ (− 0.32) (− 0.05) (− 0.41) (− 0.10)
pre_3 ×DSBI − 0.080 − 0.020 − 0.090 − 0.028
​ (− 0.48) (− 0.11) (− 0.76) (− 0.25)
pre_2 ×DSBI − 0.091 − 0.022 − 0.098 − 0.040
​ (− 0.80) (− 0.34) (− 0.90) (− 0.51)
current×DSBI − 0.109 * ** − 0.068 − 0.118 * ** − 0.059
​ (− 2.59) (− 0.39) (− 3.21) (− 0.68)
post_1 ×DSBI − 0.120 * ** − 0.056 − 0.129 * ** − 0.070
​ (− 3.17) (− 0.50) (− 3.47) (− 0.86)
post_2 ×DSBI − 0.129 * ** − 0.074 − 0.143 * ** − 0.088
​ (− 3.37) (− 0.70) (− 3.72) (− 1.00)
post_3 ×DSBI − 0.107 * * − 0.057 − 0.116 * * − 0.050
​ (− 2.37) (− 0.42) (− 2.45) (− 0.63)
post_4 ×DSBI − 0.076 * − 0.030 − 0.101 * * − 0.058
​ (− 1.95) (− 0.20) (− 2.38) (− 0.33)
SIZE 0.086 * 0.103 * ** 0.096 * * 0.125 * **
​ (1.73) (2.78) (2.21) (2.63)
IA − 0.029 − 0.059 − 0.058 − 0.075
​ (− 0.09) (− 0.81) (− 0.85) (− 1.22)
LEV 0.018 0.021 0.011 0.016
​ (0.61) (0.94) (0.37) (0.84)
ROA 0.085 * * 0.116 * * 0.111 * * 0.129 * *
​ (2.00) (2.38) (2.02) (2.55)
AGE − 0.005 − 0.009 − 0.012 − 0.019
​ (− 0.55) (− 0.91) (− 0.31) (− 0.52)
DUA 0.004 * 0.006 * 0.008 * 0.011 * *
​ (1.68) (1.94) (1.89) (2.25)
BOAR − 0.105 * ** − 0.113 * ** − 0.109 * ** − 0.137 * **
​ (− 2.89) (− 3.12) (− 2.79) (− 3.24)
LSSR 0.016 0.021 0.012 0.028
​ (0.12) (1.10) (0.52) (0.98)
INST 0.007 * * 0.019 * ** 0.017 * 0.030 * *
​ (2.38) (2.86) (1.89) (2.15)
GS 0.001 0.001 0.001 0.002
​ (0.51) (0.92) (0.74) (1.03)
OWN 0.008 * 0.011 * * 0.004 * ** 0.007 * **
​ (1.75) (2.37) (3.03) (3.48)
Constant 0.034 0.140 * ** 0.028 0.124 * **
​ (0.98) (3.95) (0.39) (3.24)
Ind & Firm YES YES YES YES
Observations 10954 8426 6772 4856
R-squared 0.134 0.367 0.137 0.401
suest 

coefficients
0.0006 0.0004

Note: Table 19 shows the results of the regional shadow banking development grouping test. In Columns (1)–(2), and (3)–(4), the dependent variables 
are the measure of investment efficiency (INV_EFF), and overinvestment (OVER_INV), respectively. Appendix A provides detailed definitions of all 
variables. T-statistics, based on robust standard errors adjusted for heteroskedasticity and clustered at the firm level, are reported in brackets below 
the coefficients. ***, **, and * indicate significance at the 1 %, 5 %, and 10 % level, respectively.
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corporate financialization, and improve risk-taking, thus promoting investment efficiency.
To test the differences in innovation changes of firms in different shadow banking development regions under the NRCM, we 

calculate the average ratio of the sum of provincial entrusted loans, trust loans, and undiscounted bank notes to social financing scale 
at the end of the three periods before the implementation of the NRCM. With the calculation result, we can make accurate mea
surement of the shadow banking development in the region where the firm is located, and group regressions based on the annual 
median of the industry. Table 19 shows the heterogeneity test results based on regional shadow banking development. In particular, 
columns (1) and (3) are the group of regions with high shadow banking development, and columns (2) and (4) are the group of regions 
with low shadow banking development. In columns (1) and (2), the dependent variable is investment efficiency INV_EFF; in columns 
(3) and (4), the dependent variable is overinvestment OVER_INV.

The results in columns (1) to (4) show that the regression coefficients of the DSBI with the cross-multiplier terms for the current and 
next 4 periods of the policy are significant in the group of high shadow banking development regions, while the between-group 
difference test suest coefficients are significant at the 1 % level (0.0006 and 0.0004, respectively). It indicates that shadow banking 
business transactions are frequent in regions with high shadow banking development. With shadow banking as the main financial 
access, the subject firms are more likely to make shadow banking investments to obtain high returns. To counter the trend of shadow 
banking proliferation, the NRCM restricts multiple arbitrages of shadow banking and prohibits maturity mismatch, thus inhibiting 
corporate financialization, enhancing the corporate risk-taking level, and resultantly promoting corporate investment efficiency.

7.2.3. Marketization degree
As China’s market-oriented reform progresses, the market is playing an increasingly important role in resource allocation. How

ever, there is an uneven distribution of marketization across regions due to differences in resource endowment and geographic 
location. From the perspective of shadow banking investment, for regions with a higher degree of marketization and a more robust 
institutional system, since the market plays a dominant role in resource allocation, enterprises’ speculative arbitrage face higher 
violation costs and litigation risks (Jafri,2019). Meanwhile, the probability of opportunistic behavior of management in the process of 
shadow banking investment is also lower. By contrast, for regions with a low degree of marketization and lacking in a sound insti
tutional system, the relatively low costs of violations and litigation risks make it easier for enterprises to be engaged in rent-seeking 
behavior and intensify their “regulatory arbitrage” motive to over-invest in shadow banking (Du et al., 2017), thus crowding out 
innovation. To deal with these speculative behaviors in regions of low marketization degree, the NRCM can regulate shadow banking 
and better influence enterprises with low marketization, reduce management’s opportunistic motives, lower agency costs, and raise 
corporate investment efficiency.

Since the marketization index covers the development of various factors and the institutional environment, it can comprehensively 
reflect the regional marketization degree. So, to test the differences in investment efficiency of enterprises with different degrees of 
marketization under the NRCM, we use marketization index as a proxy for the industry annual median group regression. Table 20
presents the heterogeneity test results based on the degree of marketization. Among them, columns (1) and (3) are the high degree of 
marketization group, and columns (2) and (4) are the low degree of marketization group. In columns (1) and (2), the dependent 
variable is investment efficiency INV_EFF; in columns (3) and (4), the dependent variable is overinvestment OVER_INV.

The results in columns (1) to (4) show that the regression coefficients of the DSBI with the cross-multiplier terms for the current and 
next 4 periods of the policy are significant only in the low marketization group. In contrast, the between-group difference tests suest 
coefficients are significant at the 1 % level (0.0011 and 0.0008, respectively). This indicates that shadow banking regulation is more 
likely to enhance firms’ investment efficiency in low-marketization regions with more loopholes in financial regulations, and the 
NRCM can regulate shadow banking to make up for the deficiencies of the existing system. Therefore, it can be concluded that the 
NRCM can reduce management’s opportunistic motives, curb corporate financialization, reduce agency costs, and improve corporate 
investment efficiency.

8. Further testing

Investment efficiency is the deviation of the firm’s investment level from the expected optimal capital level, reflecting a dynamic 
perspective of the firm’s investment effect. To enrich the research perspective and draw on existing studies (Gao et al., 2021), we 
further investigate the impact of the NRCM on firms’ investment levels, from a static perspective of firms’ investment effects. We 
expect that the NRCM can reduce the investment and agency costs of firms’ financial assets and improve the level of firms’ risk-taking, 
which will lead to a more rational allocation of firms’ resources and impel management to liberate more funds for real economy 
investment and thus improve the quality of investment.

According to this analysis, based on existing studies (Hao and Lu, 2018), we define the investment level INVEST as (R&D in
vestment + cash paid for the acquisition of fixed assets, intangible assets, and other long-term assets + net cash paid for the acquisition 
of subsidiaries and other business units - net cash recovered from the disposal of fixed assets, intangible assets and other long-term 
assets -(Net cash received from the disposal of subsidiaries and other business units). Meanwhile, the level of investment can be 
divided into three major components: FIXEX for investment in fixed assets, RDEX for investment in R&D, and ACQEX for investment in 
M&A.14 FIXEX is (cash paid for the acquisition of fixed assets, intangible assets, and other long-term assets - net cash received from the 

14 Mergers and Acquisitions..
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disposal of fixed assets, intangible assets and other long-term assets)/total assets; RDEX is an investment in R&D (net cash paid for 
acquisition of subsidiaries and other business units - net cash received for the disposal of subsidiaries and other business units)/total 
assets; and ACQEX is (net cash paid for acquisition of subsidiaries and other business units - net cash received for the disposal of 
subsidiaries and other business units)/total assets.

Table 21 presents the regression results of the NRCM and different investment levels of firms. The dependent variables in columns 
(1), (2), (3), and (4) are investment level INVEST, investment in fixed assets FIXEX, investment in R&D RDEX, and investment in M&A 
ACQEX, respectively. The regression coefficients of the interaction term with IMVEST, FIXEX, and RDEX in columns (1)-(3) are 
significantly positive, respectively, while the regression coefficient with ACQEX is insignificant. This indicates that the NRCM can 
increase the level of corporate investment, mainly in terms of increasing corporate investment in fixed assets and R&D. The results 
suggest that the NRCM can indeed increase the industrial investment of enterprises, reduce the virtual investment in the financial 
sector, and ensure the long-term development of enterprise industry. In contrast, the NRCM does not affect M&A investment, probably 
because M&A investment needs to take into account many factors, such as the operating condition of the target enterprise, the content 
of its primary business, the size of the enterprise, cultural differences, etc. In addition, the main M&A party can only choose the M&A 
target among a limited number of enterprises. Therefore, M&A investment is a decision made by the main M&A party and the result of 

Table 20 
Marketization degree grouping test.

High marketisation level Low marketisation level High marketisation level Low marketisation level
(1) (2) (3) (4)

VARIABLES INV_EFF INV_EFF OVER_INV OVER_INV

pre_4 ×DSBI − 0.023 − 0.017 − 0.034 − 0.029
​ (− 0.25) (− 0.07) (− 0.38) (− 0.18)
pre_3 ×DSBI − 0.045 − 0.056 − 0.058 − 0.067
​ (− 0.38) (− 0.26) (− 0.60) (− 0.47)
pre_2 ×DSBI − 0.064 − 0.060 − 0.072 − 0.077
​ (− 0.63) (− 0.51) (− 0.86) (− 0.76)
current×DSBI − 0.085 − 0.086 * * − 0.096 − 0.089 * **
​ (− 0.81) (− 2.24) (− 1.07) (− 2.82)
post_1 ×DSBI − 0.094 − 0.081 * ** − 0.102 − 0.095 * **
​ (− 0.87) (− 2.62) (− 1.25) (− 3.15)
post_2 ×DSBI − 0.104 − 0.097 * ** − 0.128 − 0.114 * **
​ (− 0.95) (− 2.88) (− 1.38) (− 3.33)
post_3 ×DSBI − 0.076 − 0.074 * * − 0.087 − 0.083 * *
​ (− 0.86) (− 2.06) (− 0.93) (− 2.32)
post_4 ×DSBI − 0.054 − 0.050 * − 0.076 − 0.068 * *
​ (− 0.60) (− 1.67) (− 0.69) (− 2.11)
SIZE 0.128 * ** 0.084 * * 0.136 * * 0.081 *
​ (2.85) (2.52) (2.47) (1.82)
IA − 0.071 − 0.036 − 0.050 − 0.029
​ (− 0.86) (− 0.23) (− 1.22) (− 1.05)
LEV 0.019 0.013 0.013 0.002
​ (0.86) (0.45) (1.04) (0.06)
ROA 0.106 * * 0.064 * 0.117 * * 0.075 * *
​ (2.28) (1.78) (2.46) (2.03)
AGE − 0.013 − 0.008 − 0.021 − 0.010
​ (− 1.05) (− 0.76) (− 0.52) (− 0.27)
DUA 0.009 * * 0.004 * 0.008 * * 0.003 *
​ (2.07) (1.74) (2.33) (1.89)
BOAR − 0.112 * ** − 0.073 * ** − 0.122 * ** − 0.100 * **
​ (− 3.21) (− 2.80) (− 3.16) (− 2.69)
LSSR 0.021 0.015 0.021 0.010
​ (0.64) (0.34) (0.99) (0.24)
INST 0.017 * ** 0.013 * * 0.027 * * 0.016 *
​ (2.87) (2.49) (2.20) (1.85)
GS 0.001 0.001 0.001 0.001
​ (0.90) (0.45) (1.00) (0.70)
OWN 0.010 * * 0.004 * * 0.004 * ** 0.007 * *
​ (2.53) (2.13) (3.45) (2.15)
Constant 0.125 * ** 0.042 0.112 * ** 0.053
​ (3.59) (1.34) (3.47) (0.68)
Ind & Firm YES YES YES YES
Observations 8528 10852 5116 6512
R-squared 0.146 0.352 0.158 0.372
suest coefficients 0.0011 0.0008

Note: Table 20 shows the results of the marketization degree grouping test. In Columns (1)–(2), and (3)–(4), the dependent variables are the measure 
of investment efficiency (INV_EFF), and overinvestment (OVER_INV), respectively. Appendix A provides detailed definitions of all variables. T-sta
tistics, based on robust standard errors adjusted for heteroskedasticity and clustered at the firm level, are reported in brackets below the coefficients. 
***, **, and * indicate significance at the 1 %, 5 %, and 10 % level, respectively.
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a comprehensive decision by both M&A companies.

9. Conclusion

This paper studies the relationship between NRCM and firms’ investment efficiency. We attempt to argue from two opposing 
hypotheses: one hypothesis argues that NRCM regulation of shadow banking may cut down on firms’ cash flows and high sources of 
earnings, significantly hitting firms’ operative capability and their profitability, increasing corporate risk, leading to corporate un
derinvestment, and ultimately reducing firms’ investment efficiency; while the other hypothesis argues that the NRCM restricts 
shadow banking, sets investment thresholds, and comprehensively regulates participating entities, forcing firms to reduce shadow 
banking investments, liberalize resource crowding, cut management information advantages, and reduce agency costs, thus improving 
their investment efficiency. Based on the above analysis, we took Chinese firms from 2013 to 2021 as our samples and found that 
NRCM can improve firms’ investment efficiency, which corroborates the second hypothesis. When we divided our sample into two 
subsamples of overinvestment and underinvestment, we found that NRCM reduces firms’ overinvestment and demonstrates no effect 
on underinvestment. In addition, our findings hold after a series of robustness tests, such as parallel trend hypothesis tests and placebo 
tests. This helps to analyze the significance of the NRCM at the micro level of firms, proving the impacts this policy exerts on shadow 

Table 21 
The NRCM and different investment levels of firms.

(1) (2) (3) (4)
VARIABLES IMVEST RDEX FIXEX ACQEX

pre_4 ×DSBI 0.082 0.063 0.043 0.011
​ (0.66) (0.47) (0.28) (0.17)
pre_3 ×DSBI 0.108 0.072 0.059 0.020
​ (0.97) (0.55) (0.43) (0.35)
pre_2 ×DSBI 0.125 0.087 0.076 0.035
​ (1.23) (0.67) (0.58) (0.52)
current×DSBI 0.136 * ** 0.107 * ** 0.095 * * 0.048
​ (3.66) (3.28) (2.41) (0.73)
post_1 ×DSBI 0.149 * ** 0.120 * ** 0.114 * ** 0.057
​ (3.82) (3.47) (2.64) (0.82)
post_2 ×DSBI 0.127 * ** 0.115 * ** 0.107 * * 0.041
​ (3.43) (3.16) (2.55) (0.64)
post_3 ×DSBI 0.103 * ** 0.090 * ** 0.083 * * 0.030
​ (3.19) (2.94) (2.30) (0.46)
post_4 ×DSBI 0.092 * ** 0.079 * ** 0.069 * * 0.023
​ (2.85) (2.62) (2.06) (0.24)
SIZE 0.106 * ** 0.102 * ** 0.103 * ** 0.101 * **
​ (2.94) (2.75) (2.80) (2.67)
IA 0.119 * ** 0.127 * ** 0.098 * ** 0.006
​ (3.03) (4.09) (2.74) (0.26)
LEV 0.007 0.002 0.011 0.003
​ (1.09) (0.66) (1.26) (0.37)
ROA 0.187 * ** 0.109 * ** 0.182 * ** 0.077
​ (3.22) (3.06) (2.70) (1.43)
AGE 0.001 0.001 0.001 0.001
​ (1.30) (1.01) (1.23) (1.06)
DUA 0.010 0.002 0.005 0.001
​ (1.32) (1.22) (0.81) (0.02)
BOAR 0.001 0.001 0.003 0.008
​ (0.08) (0.34) (0.78) (1.12)
LSSR 0.114 * ** 0.101 * * 0.113 * ** 0.117 * **
​ (2.70) (2.51) (2.67) (2.76)
INST − 0.023 − 0.011 − 0.015 − 0.033
​ (− 1.11) (− 1.08) (− 1.34) (− 1.40)
GS 0.001 0.001 0.001 0.002
​ (0.27) (0.11) (0.29) (0.65)
OWN − 0.016 * ** − 0.002 * − 0.008 * * − 0.010 * *
​ (− 2.61) (− 1.84) (− 2.09) (− 2.47)
Constant 0.003 0.009 0.011 0.053 * *
​ (0.28) (0.72) (1.15) (2.11)
Ind & Firm YES YES YES YES
Observations 19380 19380 19380 19380
R-squared 0.440 0.433 0.425 0.125

Note: Table 21 presents the regression results of the NRCM and different investment levels of firms. The dependent variables in columns (1), (2), (3), 
and (4) are investment level (IMVEST), investment in fixed assets (FIXEX), investment in R&D (RDEX), and investment in M&A (ACQEX), respec
tively. Appendix A provides detailed definitions of all variables. T-statistics, based on robust standard errors adjusted for heteroskedasticity and 
clustered at the firm level, are reported in brackets below the coefficients. ***, **, and * indicate significance at the 1 %, 5 %, and 10 % level, 
respectively.
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banking in macro capital markets and the efficiency of firms’ investments. At the same time, we enrich the literature on the rela
tionship between related shadow banking and firms with some research implications.

In order to test the ideas suggested by the hypotheses, we investigated the mechanism role of firms’ investment in financial assets, 
risk-taking level and agency costs: first, NRCM can inhibit overinvestment and enhance corporate investment efficiency by reducing 
corporate investment in financial assets; second, NRCM can promote corporate investment efficiency by reducing corporate risk and 
enhancing corporate risk-taking level. Finally, NRCM can improve firms’ investment efficiency by reducing agency costs. This result 
validates the correctness of our second hypothesis, which explains why NRCM can improve corporate investment efficiency from three 
perspectives: corporate financial asset investment, risk-taking level, and agency costs, respectively. Moreover, this result also suggests 
that we need to understand the role played by the NRCM from dual perspectives: on the one hand, such strong regulation by the NRCM 
may put more significant pressure on financial institutions to rectify the situation, limiting access to financing for some firms and 
reducing the high returns of corporate investment in the financial sector; on the other hand, the NRCM does play a role in regulating 
financial financing management business, improving the efficiency of capital allocation in China’s capital market, and enhancing the 
efficiency of corporate investment. Therefore, in the long run, NRCM can better help enterprises carry out their activities and support 
the development of China’s real economy.

In addition, we conducted tests of heterogeneity based on individual firm characteristics and the external macro environment, as 
well as tests of NRCM and different levels of firm investment. We found that NRCM is more effective in enhancing the investment 
efficiency of state-owned firms, firms with low innovation intensity, firms with low governance, firms with low product market 
competition, firms in regions with high shadow banking development, and firms in regions with low marketization. Further, we 
examined different investment levels of firms by using NRCM. We found that NRCM can improve firms’ investment levels, mainly in 
terms of increasing firms’ investment in fixed assets and R&D, but has no obvious effect on acquisition investment. This suggests that 
NRCM can increase firms’ absolute investment levels to a large extent. Our findings provide a new perspective on the study of shadow 
banking, i.e., NRCM, based on shadow banking regulation, gives us an appropriate approach to explore the impact on firms, as the 
existing literature does not examine the economic consequences of shadow banking regulation. Moreover, the findings corroborate the 
relevant literature on the crowding-out effect of the financialization of firms on the industrial economy (Cao et al., 2021; Davis et al., 
2017; Tomaskovic-Devey et al., 2015), i.e., the more firms invest in the financial sector, the more likely their main business will be 
crowded out due to overall capital constraints. This also illustrates the efforts made by China to defuse the virtual economy bubble and 
boost the real economy.
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Appendix A. Variable definition

Variable Name Variable 
Symbol

Variable Definition

Explained variables
Investment efficiency INV_EFF Model (3) absolute value of residuals from the regression
Overinvestment OVER_INV Model (3) absolute value of residuals greater than 0
Underinvestment UNDER_INV Model (3) absolute value of residuals less than 0
Explanatory variables
Shadow banking dependency DSBI Calculated by adding up entrusted loans, entrusted wealth management, private lending and purchase 

of various shadow credit products and dividing by total assets
Control variables
Firm size SIZE Natural logarithm of total assets
Intangible assets ratio IA Intangible assets/total assets
Leverage LEV Total liabilities/total assets

(continued on next page)
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(continued )

Variable Name Variable 
Symbol 

Variable Definition

Return on assets ROA Net profit/total assets
Age of the firm AGE Take the logarithm if the firm has been listed for the year
The chairman and CEO are the same 

people
DUA If the chairman and CEO are the same people, the value is 1, otherwise, it is 0

The size of the board of directors BOAR The logarithm of the number of board of directors
The first largest Shareholder 

Shareholding Ratio
LSSR The proportion of shares held by the first largest shareholder in all stocks

Institutional Investor Shareholding 
Ratio

INST The proportion of the number of stocks held by institutional investors to all stocks

Government subsidy GS The total amount of government subsidies (such as financial subsidies, government subsidies, tax 
rebates, etc) is taken as the natural logarithm

Ownership nature OWN If the firm is a state-owned firm, the value is 1, otherwise, it is 0
For robustness variables
Investment efficiency1 INV_EFF1 Model (4) absolute value of residuals from the regression
Overinvestment1 OVER_INV1 Model (4) absolute value of residuals greater than 0
Underinvestment1 UNDER_INV1 Model (4) absolute value of residuals less than 0
Shadow banking dependency DSBI1 The residuals are calculated using model (6). If the residuals are greater than 0, firms are overinvesting 

in shadow banking and DSBI1 is taken to be 1; if the residuals are less than or equal to 0, DSBI1 is taken 
to be 0.

Shadow banking dependency DSBI2 DSBI2 takes the value of 1 if a firm’s four-year average DSBI exceeds the industry median, and 
0 otherwise.

Mechanism variables
Financial asset investment FAI Measured using the ratio of financial assets to total assets. Financial assets = trading financial assets 

+ derivative financial assets + buy-back financial assets + available-for-sale financial assets + held-to- 
maturity investments + investment properties + long-term equity investments

Corporate risk CR Calculated from Eq. (9).
Agency Costs AC Measured using the selling and administrative expense ratio, calculated as (selling expenses +

administrative expenses)/operating revenue
Other Variables
Investment Level IMVEST The level of total investment (IMVEST) can be divided into three major components: fixed assets 

expenditure (FIXEX), R&D expenditure (RDEX), and acquisition expenditure (ACQEX). IMVEST is 
(investment in R&D + cash paid for the acquisition of fixed assets, intangible assets, and other long- 
term assets + net cash paid for the acquisition of subsidiaries and other business units - net cash 
received from the disposal of fixed assets, intangible assets, and other long-term assets - net cash 
received from the disposal of subsidiaries and other business units)/end of period Total assets; FIXEX is 
(cash paid for the acquisition of fixed assets, intangible assets and other long-term assets - net cash 
recovered from the disposal of fixed assets, intangible assets and other long-term assets) / total assets; 
RDEX is an investment in research and development/total assets; ACQEX is (net cash paid for 
acquisition of subsidiaries and other business units - net cash received for the disposal of subsidiaries 
and other business units) / total assets at the end of the period

Appendix B. Correlation analysis

Variable INV_EFF DSBI SIZE IA LEV ROA AGE

INV_EFF 1 ​ ​ ​ ​ ​ ​
DSBI 0.122 * ** 1 ​ ​ ​ ​ ​
SIZE 0.064 * ** 0.036 * ** 1 ​ ​ ​ ​
IA − 0.024 0.028 0.033 * ** 1 ​ ​ ​
LEV 0.022 0.073 0.028 * ** 0.053 * ** 1 ​ ​
ROA 0.133 * ** 0.065 * ** 0.056 * ** 0.014 − 0.246 * ** 1 ​
AGE − 0.012 0.025 0.064 * ** 0.023 − 0.342 * ** 0.158 * ** ​
DUA 0.007 * * 0.084 * ** 0.015 0.049 * ** − 0.053 * ** 0.026 * 0.007
BOAR − 0.123 * ** 0.034 * ** 0.010 − 0.036 * ** 0.136 * ** − 0.149 * ** 0.012
LSSR 0.020 0.062 * ** 0.007 0.013 − 0.066 * ** 0.040 * ** − 0.015
INST 0.015 * ** 0.015 0.136 * ** 0.061 * ** 0.014 0.037 * ** 0.112 * **
GS 0.001 0.011 0.025 − 0.055 * ** 0.023 0.013 0.013
OWN 0.012 * ** 0.067 * ** 0.046 * ** − 0.047 * ** 0.007 0.017 0.003
Variable DUA BOAR LSSR INST GS OWN ​
DUA 1 ​ ​ ​ ​ ​ ​
BOAR − 0.017 1 ​ ​ ​ ​ ​
LSSR − 0.063 * ** 0.034 * ** 1 ​ ​ ​ ​
INST − 0.152 * ** 0.185 * ** 0.261 * ** 1 ​ ​ ​
GS − 0.014 0.008 0.010 0.009 1 ​ ​
OWN − 0.308 * ** 0.240 * ** 0.202 * ** 0.345 * ** 0.172 * ** 1 ​

Note: Appendix B presents the Pearson correlation coefficients of the main variables. The definitions of the variables are presented in Appendix 1. 
* ** , * *, and * indicate the 1 %, 5 %, and 10 % significance levels, respectively.
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A B S T R A C T   

Shadow banking has somewhat compensated for China’s lack of formal financial development. However, it may 
also amplify the financial system’s risks, which runs counter to the initial expectation of macroprudential 
management. With the regulation of shadow banking in China under the New Asset Management Regulation 
(NAMR), this paper investigates the impact of shadow banking regulation on the stock price synchronicity of 
China’s A-share listed companies and its mechanism from 2013 to 2021. The mechanism test finds that shadow 
banking regulation can reduce stock price synchronicity by reducing firms’ agency costs and improving infor
mation transparency. Our study enriches the related research on shadow banking regulation. It provides evidence 
on the microeconomic consequences of shadow banking from the perspective of stock price synchronicity for 
other developing countries and emerging economies.   

1. Introduction 

One of the causes of the global financial crisis in 2008 was the un
limited expansion of shadow banking under the deregulation regime. 
According to the Federal Reserve (FED) (2010), the Financial Stability 
Board (FSB) (2011), and other scholars’ definitions (Chen et al., 2020), 
shadow banking can be roughly positioned as an institution or business 
that operates partially outside the traditional commercial banking 
sector, and is less regulated in amount. Compared with developed 
countries, China has a stronger bank-dominated financial system. 
Different from banks, Chinese shadow banking is a product of 
off-balance sheet divestiture of domestic assets in the context of 
restricted credit impulses (Agnello et al., 2020; Allen et al., 2019). Under 
credit discrimination and regulatory arbitrage, Chinese shadow 
banking, which is not subject to government regulation, has expanded 
dramatically (Lu et al., 2015). Undeniably, shadow banking has com
plemented the lack of formal financial development in China (IraniR 
et al., 2020), but it may also exacerbate regulatory arbitrage and amplify 
the financial system’s risks (Plantin, 2015), which contradicts the 
principles of macroprudential regulation (Freixas et al., 2015; Hanson 

et al., 2011). However, there has been few empirical studies on shadow 
banking regulation so far, and at the micro level, the effects of shadow 
banking regulation on corporate activities still remain unexplored. In 
this paper, we explore the economic consequences of shadow banking 
regulation at the micro level of firms. 

Introducing the New Asset Management Regulation (NAMR) pro
vides a good mechanism for regulating shadow banking in China. On 
April 27, 2018, the NAMR was officially promulgated and implemented, 
providing various shadow banking on one hand, and implementing 
comprehensive regulations on shadow banking participants on the 
other. The scale of shadow banking has declined significantly since the 
release of the draft of the NAMR for public feedback. According to our 
statistical report, as of December 2021, the scale of shadow banking in 
China has been declining from a peak of ￥2.7 billion to ￥1.8 billion, a 
decline of about 33.33%. This indicates that at the macro level, the 
NAMR can effectively regulate shadow banking. Then, at the micro 
level, because shadow banking brings additional financing channels to 
firms, many firms have already been involved in shadow banking 
practices. However, overzealous participation in shadow banking will 
likely induce self-interested management behavior, increase agency 
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costs, reduce information transparency, and make it challenging to 
convey idiosyncratic information to the market challenging. Stock price 
synchronicity reflects the correlation between firms’ stock price move
ments and the average movements of the capital market, which repre
sents the information efficiency of the capital market and is closely 
related to the disclosure of firm-specific information. As an emerging 
economy, China’s capital market price synchronicity has always been 
among the world’s highest, and the capital market’s allocation effi
ciency is low. In particular, the "stock market crash" induced by the 
"thousands of stock stops" in 2015 hit investor confidence hard, and this 
extreme phenomenon of stock price synchronicity in the securities 
market poses a significant threat to the triggering of systemic financial 
risks. So, will the shadow banking regulation under the NAMR affect the 
stock price synchronicity of firms? If it will, what is its mechanism of 
action? We attempt to explore this question. 

Regarding the economic consequences of shadow banking, the 
existing literature has mostly explored macro-level aspects such as 
financial system fragility and monetary policy effectiveness (Allen et al., 
2019; Chen et al., 2020, 2021; Zhu et al., 2019), but less on the 
micro-level effects of firms. The existing literature can be mainly divided 
into the two categories of "shadow banking promotion view" and 
"shadow banking risk view". The "shadow banking promotion view" 
argues that shadow banks provide more capital to firms (Chen et al., 
2020; Chernenko & Sunderam, 2014; Duca, 2016; Lu et al., 2015) 
whereas the "shadow banking risk view" argues that shadow banking 
brings more risk to firms (Allen et al., 2019; Bleakley & Cowan, 2010; 
Reinhart & Rogoff, 2008). As can be seen, no uniform conclusion has 
been reached concerning the role of shadow banking, and there needs to 
be more literature examining the topic of shadow banking regulation. 
Faced with high returns and consequent high risks of shadow banking, 
management may be induced with self-interested motives and 
short-sighted behaviors, which exacerbate agency costs and information 
asymmetry, causing management to hide more idiosyncratic informa
tion and consequently enhance stock price synchronicity (Aktas et al., 
2019; Zhang et al., 2020). Regarding the macro-level influences on stock 
price synchronicity, they are mainly related to the trade secret protec
tion law (Kim et al., 2021), mixed ownership reform (Wang et al., 2022), 
the use of financial derivatives (Su et al., 2022), the opening of 
high-speed railways (Zhou et al., 2023), the liberalization of the stock 
market (Li et al., 2022), and policy signals (Hou & Yang, 2021), etc. 
However, less literature deals with the impact of shadow regulation on 
the firm’s stock price synchronicity. 

Therefore, we take Chinese A-share listed firms from 2013 to 2021 as 
our research sample and analyze them from two opposing perspectives: 
the "shadow banking promotion view" and the "shadow banking risk 
view", and the NAMR released in 2017 is used as the basis for our 
analysis. The study examines the impact of shadow banking regulation 
on stock price synchronicity and its mechanism of action. We find that 
shadow banking regulation can reduce stock price synchronicity, which 
rules out the hypothesis that "shadow banking promotes the view". The 
mechanism test finds that shadow banking regulation can reduce stock 
price synchronicity by reducing agency costs and increasing information 
transparency, which confirms the hypothesis of the "shadow banking 
risk view". Further tests find that the effect of shadow banking regula
tion on reducing stock price synchronicity is more significant for state- 
owned firms and firms with weak external regulation. 

We use China as the background of our study for the following rea
sons: first, the uniqueness of the Chinese financial system leads to higher 
risks of shadow banking. Compared with that in China, shadow banking 
in developed countries has developed over a more extended period, and 
their capital markets are better. In developed countries, shadow 
banking, more stable and no longer overly dependent on traditional 
commercial banks, remains a relatively independent state (Nickles & 
Schieberl, 2015). However, China’s shadow banking system has only 
developed more recently. Traditional commercial banks are still at the 
core of the financial market and play an essential role in almost all 

shadow banking operations. In such a traditional bank-dominated 
context, Chinese shadow banking is more likely to become a means of 
arbitrage to avoid regulation, which is definitely accompanied with 
higher potential risks (Guo & Xia, 2014). Therefore, China is more 
suitable for studying the topic of shadow banking regulation. Second, 
China, as a developing country and an emerging economy, shares the 
common feature of economic market with other developing countries. In 
developing countries characterized with less robust economic markets, 
credit discrimination and high investment returns have led to a rapid 
expansion of shadow banking, which poses high financial risks to the 
market (An & Yu, 2018). At the same time, compared to mature capital 
markets in the West, emerging capital markets generally have higher 
stock price synchronicity and capital market information inefficiency 
due to weaker property rights protection, less efficient corporate 
governance, and poorer quality of information disclosure (Morck et al., 
2000). Therefore, our study of shadow banking regulation in China can 
provide some representative implications for other developing countries 
and emerging economies. 

Our study makes essential contributions in several ways. First, our 
study extends the research related to shadow banking regulation. Due to 
the covert nature of shadow banking, regulatory policy has been largely 
silent on this issue (Plantin，2015). The existing literature has focused 
less on the study of shadow banking regulation directly but mostly on 
the indirect effects of formal financial regulation and shadow banking 
(Irani et al., 2021; Buchak et al., 2018; Adrian & Ashcraft, 2012). So, we 
decide to take the NAMR regulating Chinese shadow banking as a 
starting point and provide an in-depth analysis of the economic conse
quences of shadow banking regulation. 

Second, our study complements the economic consequences of 
shadow banking at the micro level. The existing literature mainly ex
plores the economic consequences of shadow banking at the macro 
level, such as financial system fragility, monetary policy effectiveness, 
and credit resource allocation (Allen et al., 2019; Chen et al., 2020; Zhu 
et al., 2019), but less on the impact of shadow banking on micro firms. 
Therefore, we study the impact of shadow banking regulation on the 
firms’ stock price synchronicity to add new findings to the existing 
literature, which is still to be unified in its view of shadow banking. 

In addition, our study enriches the macro influences on firms’ stock 
price synchronicity. Although there has been a large body of literature 
analyzing the macro level, most of them are mainly related to the trade 
secret protection law (Kim et al., 2021), mixed ownership reform (Wang 
et al., 2022), the use of financial derivatives (Su et al., 2022), the 
opening of high-speed railways (Zhou et al., 2023), and the liberaliza
tion of the stock market (Li et al., 2022). Shadow banking as a macro 
factor has yet not yet received extensive attention. This paper argues 
that shadow banking is closely related to business activities. We provide 
an in-depth discussion of shadow banking regulatory policies, which 
significantly complements existing research on the macro impact of 
shadow banking regulation on stock price synchronicity. 

Finally, our study provides other emerging economies and devel
oping countries a helpful guidance. To figure out its influences, shadow 
banking in emerging and developing economies must be thoroughly 
discussed and understood. The Chinese, as a member of emerging 
economies and developing countries, has low resource allocation effi
ciency in its market (Chen et al., 2021a). In such a market, shadow 
banking activities, not subject to the regulatory capital requirement 
framework and central bank supervision (Lu et al., 2015), due to the 
highly leveraged characteristics, are prone to induce systemic financial 
risks (Wu & Shen, 2019). However, our findings confirm that shadow 
banking regulation under the NAMR can reduce firms’ stock price syn
chronicity, suggesting that implementing this policy can not only help 
circumvent the risks associated with shadow banking, but also facilitates 
the development of China’s capital market. 

The remainder of our study is organized as follows. Part 2 describes 
the institutional context in China. In Part 3, we conduct a literature 
review. In part 4, we develop the hypotheses. Part 5 presents the study 
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design. Part 6 provides the baseline regression results and robustness 
tests. Section 7 tests the mediating mechanism, Section 8 conducts 
extended tests, and Section 9 summarizes the conclusions and future 
research directions. 

2. Background 

One of the reasons for the emergence of the global financial crisis in 
2008 was the disorderly expansion of shadow banking under financial 
deregulation. Similarly, the repeated "money shortages" in the Chinese 
interbank market after 2013 also reflects a certain degree of disorderly 
development of shadow banking in China. The rapid expansion of 
shadow banking continues to push up leverage levels, fuel virtual eco
nomic bubbles, and create "crowding out" of formal financial services, 
which is detrimental to social stability. In particular, since 2013, China’s 
economy has been shifting gears from high-speed to medium-high 
growth. The frequent fluctuations in financial markets during the 
same period indicate a rapid rising probability of economic and financial 
vulnerability crisis. 

In response to the disorderly expansion of shadow banking in China, 
the National Financial Work Conference 2017 proposed "strengthening 
supervision and improving the ability to prevent and resolve financial 
risks", requiring financial supervision to focus on regulating shadow 
banking. In terms of policy, in November of that year, to regulate and 
supervise shadow banking, the People’s Bank of China and various 
ministries and commissions concerned also issued a draft of the NAMR 
for public comment: 1. to break the rigid exchange and prohibit capital 
pool business; 2. to transform the net value of shadow banking products; 
3. to classify and manage products and raise the requirement of investor 
appropriateness; 4. to strictly distinguish standardized assets from non- 
standard assets; 5. to limit leverage level; 6. to prevent liquidity risk and 
operational risk; 7. to avoid risk and operational risk; 8. to encourage the 
establishment of bank capital management subsidiaries and require in
dependent custody; 9. to raise the industry entry threshold and strictly 
restrict non-financial institutions; 10. to unify regulatory standards, 
conduct comprehensive supervision of shadow banking participants, 
and eliminate regulatory arbitrage. 

Under this series of regulations, the NAMR has significantly affected 
the regulation of shadow banking, and powerfully contracted the size of 
shadow banking in China. Fig. 1 shows the size of shadow banking in 
China from December 2014 to December 2021. As shown, after the 
release of the Exposure Draft of the NAMR for public feedback in 
November 2017, the size of shadow banking reached its highest level in 
December of that year, after which it began to decline rapidly. In 
particular, after the official implementation of the NAMR in April 2018, 
the scale of shadow banking began to decline at more accelerated rate. 
Overall, from 2017 to 2021, the scale of shadow banking has been 
declining from ￥2.7 billion to ￥1.8 billion, a decline of about 33.33%, 
indicating that this policy is effective at the macro level. By contrast, at 
the micro level, though shadow banking brings additional financing 
channels to firms, due to many firms’ involvement in shadow banking, it 
also raises risks for firms. In this case, the management will carry out 
surplus management to enhance agency costs for their interests, hide 
more damaging information to reduce information transparency, hinder 
the speed of incorporating the private information of the company into 
the stock price, and increase the difficulty and cost of informed trading 
for investors, thus enhancing the stock price synchronicity. Therefore, it 
is of high necessity to find out whether shadow banking regulation affect 
firms’ stock price synchronicity under the NAMR. In this paper, we 
conduct an in-depth analysis to find out the answer to this question. 

3. Literature review 

3.1. Economic consequences of shadow banking 

Shadow banking has grown substantially over the past two decades, 

and has been regarded as a significant attribute to systemic risk and 
financial fragility (Fahri & Tirole, 2021; Moreira & Savov, 2017; Pozsar, 
2014). Meanwhile, shadow banking has been largely silent in many 
aspects of regulatory reform due to its greater invisibility (Plantin, 
2015). However, the risks posed by shadow banking in China may be 
higher compared to that in other developed countries (Nickles & 
Schieberl, 2015). Because of the inefficient allocation of resources in 
Chinese markets (Chen et al., 2021a), the weakness of the financial 
system, the lack of regulatory capital requirement framework and cen
tral bank supervision for shadow banking activities (Lu et al., 2015), and 
the presence of high leverage characteristics, systemic financial risks are 
easily induced (Wu & Shen, 2019). Therefore, it is of significance to 
conduct more research to examine shadow banking regulation in China. 

Regarding the economic consequences of shadow banking, the 
existing literature has mostly explored macro-level aspects such as 
financial system fragility, monetary policy effectiveness, credit resource 
allocation, capital and liquidity creation in the banking sector (Allen 
et al., 2019; Chen et al., 2020, 2021b; Zhu et al., 2019). By contrast, 
there is much less literature examining the impact of shadow banking on 
the micro level of firms. The existing literature can be divided into two 
categories of "shadow banking promotion view" and "shadow banking 
risk view". According to Chernenko and Sunderam (2014), shadow 
banking is vital in providing liquidity to firms. It changes the channel of 
monetary policy transmission from the standard narrow transmission to 
broad transmission. Lu et al. (2015) argue that since shadow banks in 
China can provide short-term liquidity, SMEs1 rely more on them 
because of their limited access to funds in the traditional financial 
market. Moreover, Chen et al. (2020) argue that the surge in shadow 
banking in China is usually driven by rising demand for financing from 
specific real sectors. 

Reinhart and Rogoff (2008) find those shadow banking products are 
primarily structured and securitized financial innovations, often with 
high leverage and maturity mismatches. Bleakley & Cowan, 2010 find 
that while shadow banking broadens short-term financing and increases 
firm capital investment, it creates a mismatch between short-term 
liquidity levels and long-term investment, ultimately depressing firm 
value. Allen et al. (2019) argue that the Basel Accord does not regulate 
shadow banking, and therefore the quality of disclosure of financial 
institutions engaged in shadow banking has decreased. 

However, the existing literature has not yet reached a consistent 
conclusion on the role of shadow banking. Meanwhile, given the uneven 
development of China’s credit market and the high risks associated with 
the disorderly expansion of shadow banking, more literature needs to 
focus on the impact of shadow banking regulation on micro firms. The 
NAMR provides an appropriate context that helps to give a proper 
positioning to current Chinese shadow banking from the regulatory 
level. 

3.2. Factors influencing firm stock price synchronicity 

The concept of stock price synchronicity was first systematically 
explained by Roll (1998), who argued that firm-specific information and 
other contingent fanaticism unrelated to the specific information are 
regarded as the relevant causes of stock price volatility of individual 
firms. This derives two views: the "information efficiency view" and the 
"irrationality view". The "informational efficiency view" suggests that 
stock price volatility can be largely explained by firm-specific informa
tion, and that the more firm-specific information is contained in the 
stock price, the lower the stock price synchronicity is, and the more 
efficient the transfer of information about resources in the capital 
market becomes (Morck et al., 2000). The "irrational factor view", on the 
other hand, suggests that stock price synchronicity decreases because of 
an increase in the amount of non-firm-specific information in the stock 

1 Small and medium-size enterprise. 
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price, i.e., the noise effect, and that a low level of stock price synchro
nicity does not necessarily mean that the capital market is efficient 
(West, 1988; De Long et al., 1990). 

The central difference between these two views is whether low 
company stock price synchronicity reflects efficient capital market in
formation or a large amount of noise in the market. In contrast, markets 
in emerging economies have high stock price synchronicity for two main 
reasons: first, the institutional development is not comprehensive 
enough and disclosure regulations have not yet been fully implemented 
(Chan & Hameed, 2006; Gul et al., 2010); second, the cost of obtaining 
information is high, which can limit the incorporation of information 
about firm idiosyncrasies into the stock price, resulting in high stock 
price synchronicity (Kim & Yi, 2006). As a representative of an emerging 
economy, China is more likely to be concerned about whether there are 
significant differences in synchronization across firms because these 
firms are in a uniform institutional environment (Ai et al., 2023; Jiang 
et al., 2022). Therefore, we believe that it is more appropriate to 
consider the factors affecting stock price synchronicity from the "infor
mation efficiency view" for studying the information content of stock 
prices in the Chinese stock market and judging the information effi
ciency of the market. 

Regarding the intra-firm influences on stock price synchronicity, 
most scholars believe that the quality of information is the core factor 
that affects stock price synchronicity. Jin and Myers (2006) argue that 
low transparency of corporate information increases the difficulty for 
investors to obtain information about the company. Investors in an in
formation disadvantageous position tend to make an adverse choice to 
include the average quality of the whole market in the consideration of 
the individual firms. Thus, it is challenging to integrate the firm-level 
trait information into the stock price, thus leading to a higher stock 
price synchronicity. By the same token, it is also challenging for the 
idiosyncratic information is to enter the stock price, which leads to a 
higher stock price synchronicity. Fernandes and Ferreira (2009) 
compare developed and non-developed country capital markets and find 
that developed countries have more sophisticated market policies and 
investor protection mechanisms, which effectively elevates more trading 
insider information and lowers stock price synchronicity. The explora
tion of other internal factors around information quality has also 
emerged in recent years, such as management competence (Gan & Hu, 
2023), large controlling shareholders (Boubaker et al., 2014), share
holding structure (Gul et al., 2010), disclosure of key auditing matters 
(Zhai et al., 2021), and corporate ESG performance (Hu et al., 2023), 
among others. 

The external influences on stock price synchronicity are mainly 
related to stakeholders and macro policies. On the stakeholder side, 
Cheong et al. (2021) argue that firms that compared with their com
petitors, firms advertising more usually manifest lower stock price 
synchronicity, implying that the stock price movements of these firms 
are driven more by firm-specific information than by the general trends 
in the industry and the market. Haga et al. (2022) find that more public 
peer-to-peer disclosure stimulates the acquisition of private firm-specific 
information and reduces stock price synchronicity. Barka et al. (2023) 
find that, unlike short-term investors, long-term investors reduce 
asymmetric information and help firms disseminate firm-specific infor
mation into stock prices. 

Regarding macro policies, Kim et al. (2021) find that implementing 
trade secret protection laws enhances firms’ stock price synchronicity 
due to increased proprietary costs of disclosure, in response to which 
firm managers conceal more information. Wang et al. (2022) examine 
the relationship between China’s mixed-ownership reforms and the 
degree of stock price synchronicity and find that the higher the degree of 
mixed-ownership, the lower the degree of stock price synchronicity of 
SOEs is. Su et al. (2022) examine the effect of the use of financial de
rivatives on the amount of firm-specific information incorporated into 
stock prices from the perspective of emerging market policies and find 
that the use of financial derivatives prevents firm-specific information 
from entering the stock price, thus increasing stock price synchronicity. 

Other scholars have examined factors such as the opening of high- 
speed rail (Zhou et al., 2023), stock market liberalization (Li et al., 
2022), and policy signals (Hou & Yang, 2021). However, the existing 
literature has paid less attention to the impact of shadow banking or 
shadow regulation on firms’ stock price synchronicity. Therefore, in this 
study, we use NAMR as a quasi-natural experiment to explore the impact 
of shadow banking regulation on stock price synchronicity in China, in 
an attempt to construct a mechanism for the role of "external macro 
policy - internal corporate governance - stock price synchronicity" and 
enrich the literature on stock price synchronicity. 

4. Hypothesis development 

First, we analyze the impact of firms’ participation in shadow 
banking investment on stock price synchronicity from two opposing 
perspectives, the "shadow banking promotion view" and the "shadow 
banking risk view", and thus formulate hypotheses. 

From the "shadow banking promotion view", China’s existing 
financial system is dominated by banks. Under the strict regulation of 

Fig. 1. Scale of shadow banking in China. 
Data source: China CEInet Statistics Database 
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commercial banks, large and small firms are incentivized to participate 
in shadow banking to achieve regulatory arbitrage. On one hand, the 
primary motivation for large firms to actively participate in shadow 
banking is to obtain high returns (Allen et al., 2019; An & Yu, 2018). On 
the other hand, SMEs are more susceptible to strict credit discrimination 
due to high risk and low collateralization (Xia & Gan, 2020), and are 
therefore forced to raise funds from informal channels of shadow 
banking (Lu et al., 2015). Thus, with high demand and supply, shadow 
banking in China essentially complements the lack of formal credit 
(Allen et al., 2019). 

For firms investing in shadow banking, on the one hand, shadow 
banking can bring high returns and enhance corporate profitability. 
Faced with the current downward pressure on China’s economy and 
sharp falling profits from real investment, much capital has been poured 
into real estate and financial assets (Jin et al., 2022). Unlike foreign 
shadow banking in the form of securitization and financial innovation, 
Chinese shadow banking, essentially similar to the business model of 
commercial banks, help firms gain more profits in the short term and 
enhance corporate profitability mainly through maturity conversion, 
liquidity conversion, leveraged trading, and other operations (Lu et al., 
2015; Yang et al., 2019). Firms can realize excess returns through 
shadow banking investment, which achieves capital accumulation and 
improves short-term performance. It is also found that the better the 
business condition of a firm is, the higher the level of information 
disclosure would be when firms have incentives to truthfully disclose the 
business condition of the firm, reducing the probability of hiding poor 
primary performance and violating the disclosure (Cheung et al., 2010). 

On the other hand, shadow banking can also act as a "reservoir" of 
capital, which can help to cope with the problem of corporate capital 
shortage. According to the precautionary savings theory (Keynes, 1936), 
firms will use idle funds to make short-term financial investments, which 
can be quickly liquidated in case of a shortage of funds and reduce 
business risks (Chen et al., 2021a). Shadow banking has high liquidity 
and strong liquidity ability, which can quickly revitalize cash, improve 
asset liquidity, realize capital preservation and appreciation, prevent 
future cash flow uncertainty, and also play the role of a financial buffer, 
smoothing all kinds of risks in the process of firm investment (Wu & 
Shen, 2019), which is conducive to firms in grasping the investment 
opportunities of the entity, and enhancing the advantages of the leading 
business. Exemplary operating conditions of the central business, which 
is conducive to improving the quality of information disclosure, are 
more likely to increase the disclosure of particular information, reduce 
information asymmetry, and reduce stock price synchronicity. 

Therefore, from the viewpoint of "shadow banking promotion", 
shadow banking can provide firms with more investment income, play 
the role of capital "reservoir", which is conducive to the central business 
operation of firms, the disclosure of more special information, and the 
reduction of stock price synchronicity. Based on the above analysis, we 
put forward the hypothesis H1a. 

H1a. Firms participating in shadow banking investment will reduce 
stock price synchronicity. 

From the "shadow banking risk view", for firms investing in shadow 
banking, shadow banking increases management’s incentives to 
manipulate information, weakens the effectiveness of external regula
tion, and increases firms’ agency costs and information asymmetry. As 
shadow banking in China has long been outside the banking regulatory 
system (Chen et al.,2021a; Lu et al., 2015), it can generate high returns 
in the short term (Lu et al., 2015). Driven by interests, management’s 
investment horizons are short-term, which directly leads to the dilemma 
of investment. On the one hand, over-investment in shadow banking is 
easy to fall into the cycle of "currency speculation", which would lead to 
the emergence of “financializing” phenomenon; on the other hand, real 
investments, which are conducive to the long-term development of the 
firm, are neglected, and the agency situation between management and 
shareholders gets consequently worsened (Jin & Mai, 2022; Tori & 

Onaran, 2020; Davis, 2017). Meanwhile, since shadow banks mainly 
provide short-term debt (Yu & Xiao, 2022), firms will be more likely to 
utilize short-term funds from shadow banks to support long-term in
vestment activities, thus creating a "maturity mismatch" (Bleakley & 
Cowan, 2010; Luo et al., 2019). In this case, the maturity time of 
short-term debt is often shorter than the payback period of long-term 
investment, which puts firms in the predicament of "borrowing new 
and repaying old" and elevates financial and operational risks. 
Furthermore, high corporate risk exacerbates management’s 
self-interested motives and short-sighted behavior, i.e., management 
will abuse unregulated shadow banking for personal gain and raise 
agency costs (Aktas et al., 2019; Zhang et al., 2020). In this case, in order 
to hide negative corporate information, such as the weakening of the 
central business, the management and significant shareholders are more 
prone to manipulate the quality of disclosure increase deliberately, 
leading to the deterioration of disclosure quality, concealment of in
formation about corporate idiosyncrasies, and the rise of the stock price 
synchronicity (Feng et al., 2022; Gopalan et al., 2014; Xu & Xuan, 2021). 
At the same time, participation in shadow banking also increases the 
complexity of corporate earnings structure and intensifies the degree of 
information asymmetry, which makes it difficult for external investors 
to grasp the normal operating conditions of the firm (Wu et al., 2021), 
thus weakening their monitoring power. So, the more serious the in
formation concealment brought about by the principal-agent problem is, 
the higher the stock price synchronicity will be. 

Therefore, from the viewpoint of "shadow banking risk", corporate 
investment in shadow banking will cause the management to short
sightedly increase the risk of the firm and "squeeze out" the main busi
ness, which will increase the agency cost and the degree of information 
asymmetry, resulting in the management to hide more idiosyncratic 
information and increase the stock price synchronization. Based on the 
above analysis, we propose hypothesis H1b. 

H1b. Firms participating in shadow banking investment will increase 
stock price synchronicity. 

We then explore the impact of shadow regulation on stock price 
synchronicity under the NAMR, again relying on the two opposing views 
above, and develop hypotheses as a result. 

From the "shadow banking facilitation view", under the NAMR, 
shadow banking is strictly regulated, and the massive contraction also 
cuts down the additional financing channels for firms, reduces the 
complementary role of shadow banking to formal credit, and the cor
responding credit supply decreases significantly at the financing level. 
After implementing the NAMR, firms are now required to pay higher 
costs for financing from shadow banks under restricted financing 
channels (Yang et al., 2019), thus exacerbating their financing con
straints. In such a shadow banking regulatory context, the more severe 
the financing constraints are, the more difficult it is for firms to obtain 
bank credit and the more anxiety firms show in trying to secure bank 
credit, especially when the size of shadow banking is tightened (Ryan 
et al., 2014). As a result, the management of these firms typically show 
more substantial incentives to disclose information selectively, and are 
more likely to conceal damaging information (Deng et al., 2020). 
Resultantly, this can reduce the quality of firms’ disclosure and infor
mation transparency, increase the difficulty and cost of informed trading 
for investors, and increase stock price synchronicity. 

Meanwhile, under shadow banking regulation, faced with the esca
lating difficulty for firms to obtain some liquidity support from shadow 
banks, their performance will be challenged. In this case, the manage
ment’s short-sightedness and self-interested motivation are constantly 
induced to reduce the internal and external challenges and pressures 
brought by performance volatility and control transfer risks. Conse
quently, there will be a more vital willingness and motivation to engage 
in surplus management and selective disclosure of negative news (He & 
Ren, 2023), which will in turn result in the decline of the 
decision-making validity of the company’s financial reports, reduce the 
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transparency of the information, and impede the incorporation of the 
company’s private information into the of stock prices, leading to higher 
stock price synchronicity. 

Therefore, from the "shadow banking promotion view", under the 
NAMR, shadow banking regulation may exacerbate corporate financing 
constraints, trigger management’s self-interested incentives to engage in 
surplus management to enhance agency costs, hide more damaging in
formation to reduce information transparency, and thus enhance stock 
price synchronicity. Based on the above analysis, we propose hypothesis 
H2a. 

H2a. Under the NAMR, shadow banking regulation will enhance the 
stock price synchronicity. 

From the "shadow banking risk view", due to agency costs, man
agement has an absolute informational advantage regarding the impact 
on its own interests and the firm’s long-term value (Hazarika et al., 
2012; Le et al., 2022). In turn, the management intends to allocate the 
firm’s resources according to the maximization of its interests, giving 
rise to some agency problems (Aktas et al., 2019; Zhang et al., 2020). For 
example, investments made by firms into shadow banks can exacerbate 
management’s self-interested motives and short-sighted behavior, i.e., 
management will ignore the long-term development of the firm in order 
to maximize its short-term interests and may interrupt the investment in 
its central business (Davis, 2017; Schmid, 2019). In this case, manage
ment may hide more bad news or even weave false information because 
of the exacerbated agency costs, leading to the listed company 
conveying more low-quality information to the outside world. There
fore, this is why currently, the stock price cannot accurately and truth
fully reflect the company’s idiosyncratic information. 

Under NAMR regulation of shadow banking, on the one hand, NAMR 
requires that shadow banking business shall not promise to guarantee 
capital and income, break rigid payment, prohibit multi-layer nesting 
and channel business, and set the corresponding penalty mechanism, 
which can effectively reduce the shadow bank’s inflated rate of return, 
and make the firms give up the shadow banking investment subjectively 
to look for a new profit growth point. Under the requirements of raising 
the threshold of shadow banking investors and strengthening the regu
lation of business entities (realizing the combination of institutional and 
functional regulation, penetrating regulation, and real-time regulation), 
firms are forced to pull funds out of shadow banking and redirect their 
focus on industrial projects. Developing industrial projects will lead 
management to disclose more company-level idiosyncratic information 
to signal to the market that the main business operation is developing 
well, which is conducive to the increase of information transparency, the 
release of more idiosyncratic information, and the reduction of stock 
price synchronicity. 

On the other hand, the NAMR prohibits financial institutions from 
defrauding or misleading investors to buy products beyond their risk- 
bearing capacity, bans providing channel services for products of 
other financial institutions to circumvent the regulatory requirements 
on the scope of investment, leverage constraints, and emphasizes the 
risk concept of "seller’s responsibility and buyer’s responsibility", etc., to 
break the rigidity of redemption and eliminate multiple nesting. At the 
same time, to prohibit the development of “capital pool” business, the 
policy specifies that the funds of each product should be managed 
separately, accounted for separately, and requires the management of 
product netting, which powerfully restrains the high leverage of shadow 
banks and reduces the risk of corporate investment. Under low risky 
environment, with the reduction of firm agency cost and the elimination 
of the management’s needs to speculate in order to whitewash the 
performance, there will be more incentives for the management to 
truthfully disclose the operating conditions of the firm, release quali
tative information with a signaling effect, and resultantly reduce stock 
price synchronicity. 

Therefore, from the perspective of the "shadow banking risk view", 
under NAMR, shadow banking regulation reduces the high rate of return 

of shadow banking, standardizes the main participants of shadow 
banking, which breaks the information advantage of management, re
duces the agency cost, improves the transparency of information, and 
ultimately reduces stock price synchronicity. Based on the above anal
ysis, we propose hypothesis H2b. 

H2b. Under the NAMR, shadow banking regulation will reduce the 
stock price synchronicity. 

5. Study design 

5.1. Sample and data sources 

This paper selects A-share listed firms in China from 2013 to 2021 as 
the samples. The latest data we have access to are from 2021. Since the 
NAMR for public feedback is released on November 17, 2017, we choose 
2013 as the starting year to avoid interference from other events due to 
the long duration of previous data. To achieve symmetrical and 
balanced samples, the period for the samples is centered on the event 
occurrence time. 

In this paper, the sample data are processed as follows: (1) delete the 
financial industry samples; (2) delete the samples listed after the release 
of the consultation draft of the NAMR for public feedback; (3) delete the 
samples that cannot satisfy the estimation window period and event 
window period in the event study method; (4) delete the samples that do 
not satisfy the data of at least one period before and after the imple
mentation of the policy. (5) delete ST and PT2 samples; (6) remove 
samples with missing data. Finally, 18560 sample observations are ob
tained. To control outliers, in this paper, Winsorize continuous variables 
are set at the 1% and 99% levels, respectively. Data on shadow bank 
investment dependence, stock price synchronicity, related financial 
data, and corporate governance are from China CSMAR, WIND, and 
China Economic Information NET database. 

5.2. Identification strategy and model setting 

For hypotheses H1a and H1b, this paper constructs the following 
model for testing: 

SYNi,t+1 =α0 + α1SBDi + α2CONTROLi,t+
∑

YEAR+
∑

FIRM + εi,t (1) 

In model (1), SYNi,t+1 is the degree of stock price synchronicity of 
firm i in year t+1; SBD is a proxy variable for the average shadow 
banking investment dependence of firms at the end of the 4 periods prior 
to the release of the policy. CONTROL is a set of control variables, with 
∑

YEAR and 
∑

FIRM indicating that the model controls for both year- 
and firm-specific fixed effects. In addition, the regression results are 
corrected for firm-level clustering. 

For hypotheses H2a and H2b, double difference modeling (DID) is a 
classic method to verify the effect of exogenous policy impact. Suppose 
this paper directly constructs the double difference model. In that case, 
the sample needs to be divided into a "treatment group" and a "control 
group". However, with the state issuance of NAMR, all firms are affected 
at the same point in time, making it difficult to distinguish the "treat
ment group" and "control group" in a strict sense. Therefore, the 
generalized double-difference (GDD) model is applied to a situation 
where all individual firms are affected by the policy, but each firm is 
affected differently. As we analyzed above, the NAMR may affect firms 
with different degrees of reliance on shadow banking investments. 
Therefore, we construct the following GDD model. 

2 ST refers to special treatment firm; PT refers to particular transfer firm. 
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SYNi,t+1 = β0 + β1POST ∗ SBDi + β2CONTROLi,t+
∑

YEAR+
∑

FIRM

+ εi,t
(2) 

In model (2), in addition to the variables already introduced in the 
model (1), POST is a dummy variable for whether the NAMR for public 
comment back is published, taking the value of 0 before publication and 
1 after publication. The regression results are corrected for firm-level 
clustering. 

5.3. Definition of variables 

5.3.1. Corporate shadow banking dependence 
According to Lu et al. (2015), considering that the research sample is 

Chinese-listed firms with multiple financing channels and the purpose of 
participating in shadow banking is primarily to obtain high investment 
returns, from the investment perspective, the policy impact difference is 
reflected by the firm shadow banking investment dependence SBD, 
which is measured as the average shadow banking investment size of the 
firms at the end of the 4 periods before the release of the policy. 
Therefore, this paper adds entrusted loans, entrusted financial man
agement, private lending, and the purchase of various types of shadow 
credit products together, and then the added sum is divided by the total 
assets to get the average shadow banking investment size of firms. 

5.3.2. Stock price synchronicity 
We construct proxy variables for stock price synchronicity based on 

Morck et al. (2000) and Durnev et al. (2003). First, the returns of each 
stock for each week in a year are regressed on the following model: 

RETi,w,t = γ0 + γ1MKTRETw,t + γ2INDRETi,w,t + εi,w,t (3)  

Where, RETi,w,t is the individual stock return of company i in the w week 
of year t, MKTRETw,t is the total market capitalization-weighted com
posite return of China’s A-share market in the w week of year t, 
INDRETi,w,t is the total market capitalization-weighted return of the in
dustry that company i is located in in the w week of year t, and εi,w,t is the 
residual. From model (3), we can estimate the fitting coefficient R2, 
which is standardized by using the following formula to obtain SYNi,t . 

SYNi,t = ln
(
R2
i,t

/
1 − R2

i,t

)
(4)  

Where the larger the indicator, the more consistent the movement of the 
firm’s stock price is with the overall movement of the market; the higher 
the stock price synchronicity is, and the lower the content of idiosyn
cratic information is reflected in the stock price; the smaller the indi
cator, the lower the stock price synchronicity is, and the more 
idiosyncratic information is reflected in the stock price. We set the stock 
price synchronicity indicator SYNi,t+1 to be obtained by lagging SYNi,t by 
one period. Since there are different ways to calculate individual stock 
returns, we name the stock price synchronicity indicator calculated by 
the individual stock returns without cash dividend and the individual 
stock returns with cash dividend as SYN1i,t and SYN2i,t, respectively. 

5.3.3. Control variables 
Regarding control variables, this paper refers to existing studies (Bai 

et al., 2022; Jin et al., 2022; Shi et al., 2022; Yu & Xiao, 2022). First, we 
control for the firm i’s excess stock turnover rate DTURNi,t in year t, a 
variable that is more directly related to firm synchronization. At the 
same time, we also control some variables of firm characteristics, 
financial status, and governance ability: firm size SIZEi,t; gearing ratio 
LEVi,t; return on assets DUAi,t; book-to-market ratio BMi,t; 
two-ranks-at-one-place DUAi,t, i.e., if the chairman of the board of di
rectors is the same person as the CEO, it takes the value of 1, otherwise it 
is 0; the size of the board of directors is the same, and it is 1, otherwise 0; 
board size BOARi,t; shareholding ratio of the largest shareholder LSSRi,t 

and age of the firm AGEi,t. Due to the ownership peculiarities of Chinese 
firms, this paper also adds the control variable of the nature of property 
rights OWNi,t . The paper provides the computational details of all var
iables in Appendix A. 

6. Empirical results 

6.1. Descriptive statistics 

Panel A of Table 1 shows the results of descriptive statistics of the 
variables. The two proxies for stock price synchronicity, SYN1 and 
SYN2, have a mean of − 0.128 and − 0.124, respectively, and a standard 
deviation of 0.992 and 0.998, respectively, which implies that there is a 
significant variation in stock price synchronicity across the different 
firms in the sample. SBD has a mean of 0.346 and a median of 0.335, 
which is higher than the median, suggesting that more firms in the 
sample rely on shadow banking. POST has a mean of 0.570 and a 
standard deviation of 0.405, which implies that the proportion of the 
sample after the implementation of NAMR is 57%, and the sample year 
period is more balanced. OWN has a mean of 0.430 and a median of 0, 
which suggests that there are more private firms in the sample, which 
aligns with the general pattern of China’s thematic research. Taken 
together, the descriptive statistics of the sample firms are more similar to 
those reported in previous studies (Bai et al., 2022; Jin et al., 2022; Shi 
et al., 2022; Yu & Xiao, 2022), reflecting a more objective and balanced 
selection of the sample for this paper. This paper demonstrates the 
correlation between the main variables in Appendix B. The correlation 
coefficients between most of the variables are less than 0.3, and the 
results of the multicollinearity test indicate that the mean value of the 
variance inflation factor (VIF) is 4.57, which is less than the empirically 
determined critical value of 10, suggesting that there is no severe mul
ticollinearity between the variables. 

Panel B of Table 2 examines the change in firms’ stock price syn
chronicity before and after the year of policy release under univariate. 
Compared with that prior to policy release (POST = 0), the mean value 
of SYN1 decreases by 42.2%,3 and the mean value of SYN2 decreases by 
42.0% 4after the policy is released (POST = 1). The mean and median 
difference tests for both are significant, indicating that firms’ overall 
stock price synchronicity is somewhat reduced after the enaction of the 
policy. These findings prove a negative relationship between shadow 
banking regulation and firms’ stock price synchronicity. 

6.2. Regression results 

6.2.1. Baseline results 
For hypotheses H1a and H1b, Table 2 reports the regression results of 

the relationship between shadow banks and firms’ stock price syn
chronicity. We need to focus on the coefficient α1 of SBDi in the model 
(1), which reflects the impact of firms’ investment in shadow banking on 
stock price synchronicity. In column (1) of Table 2, the dependent 
variable is SYN1; in column (2), the dependent variable is SYN2. Both 
columns (1) and (2) are the results of model (1) after controlling for year 
and firm fixed effects. This paper also builds on existing research (Raj
kovic, 2020; Chen et al., 2018) by correcting standard errors at the 
heterogeneity level and clustering them at the firm level. 

The results in columns (1)–(2) of Table 2 show that the regression 
coefficients of SBD with SYN1t+1 and SYN2t+1, respectively, are all 
significantly positive at the 1% level. This implies that the more firms 
invest in shadow banks, the higher the stock price synchronicity is, 
validating Hypothesis H1b. This also suggests that firms’ investment in 
shadow banks leads management to hide more idiosyncratic informa
tion and resultantly enhances stock price synchronicity, which 

3 Calculated as: ((-0.145) - (− 0.102))/(− 0.102).  
4 Calculated as: ((-0.142) -(-0.1))/(− 0.1). 

Z. Yu et al.                                                                                                                                                                                                                                       

78 



Borsa Istanbul Review xxx (xxxx) xxx

8

preliminarily supports the "shadow banking risk perspective" (Allen 
et al., 2019; Bleakley & Cowan, 2010). At the same time, this paper lays 
the foundation for the subsequent research on the relationship between 

shadow banking regulation and corporate stock price synchronicity 
under the NAMR. 

For hypotheses H2a and H2b, Table 3 reports the regression results of 
the relationship between NAMR and firms’ stock price synchronicity. 
We need to focus on the coefficient β1 of POST ∗ SBDi,t in the model (2), 

Table 1 
Summary statistics and univariate analysis.  

Panel A: Descriptive statistics 

Variable N mean p50 sd min max 

SYN1 18560 − 0.128 − 0.057 0.992 − 3.211 2.116 
SYN2 18560 − 0.124 − 0.060 0.998 − 3.217 2.121 
SBD 18560 0.346 0.335 0.397 0 1 
POST 18560 0.570 1 0.405 0 1 
DTURN 18560 − 0.036 − 0.008 0.315 − 0.920 0.843 
SIZE 18560 22.226 22.115 1.279 16.121 27.955 
LEV 18560 0.471 0.468 0.207 0.011 0.926 
ROA 18560 0.023 0.035 0.124 − 0.287 0.168 
BM 18560 1.675 0.690 2.268 0.101 16.559 
DUA 18560 0.218 0 0.413 0 1 
BOAR 18560 2.262 2.303 0.184 0 2.996 
LSSR 18560 0.370 0.351 0.158 0.003 0.990 
AGE 18560 3.009 3.056 0.294 1.343 3.759 
OWN 18560 0.430 0 0.516 0 1  

Panel B: Univariate analysis 

Variable POST = 0 POST = 1 Diff Diff  

N Mean Median N Mean Median (Mean) (Median) 
SYN1 8250 − 0.102 − 0.035 10310 − 0.145 − 0.072 0.132*** 0.126*** 
SYN2 8250 − 0.100 − 0.038 10310 − 0.142 − 0.074 0.131*** 0.124*** 

Table 1 Panel A shows the descriptive statistics for the sample. Panel B presents the results of a univariate analysis. In Panel B, the sample is divided into two sub
samples according to POST. For each of the subsamples, mean (median) values of SYN1、SYN2 measures are reported. ***, **, and * indicate significance at the 1%, 
5%, and 10% level, respectively. Appendix A provides detailed definitions of all variables. 

Table 2 
Shadow banking and corporate stock price synchronicity.   

(1) (2) 

VARIABLES SYN1t+1 SYN2t+1 

SBD 0.130*** 0.112***  
(4.16) (4.05) 

DTURN − 0.249*** − 0.248***  
(-11.08) (-11.03) 

SIZE − 0.049*** − 0.045***  
(-5.13) (-5.08) 

LEV 0.065*** 0.070***  
(7.48) (7.49) 

ROA − 0.078*** − 0.074***  
(-3.64) (-3.59) 

BM 0.244*** 0.242***  
(20.51) (20.26) 

DUA − 0.009 − 0.003  
(-1.06) (-0.94) 

BOAR − 0.029*** − 0.017**  
(-3.69) (-2.08) 

LSSR 0.037*** 0.039***  
(3.82) (3.95) 

AGE − 0.012*** − 0.016***  
(-3.11) (-3.30) 

OWN − 0.014** − 0.019**  
(-2.39) (-2.45) 

Constant 0.240 0.251  
(0.76) (0.95) 

Year YES YES 
Firm YES YES 
Observations 16530 16530 
R-squared 0.371 0.369 

Table 2 presents the regression results of the shadow banking and corporate 
stock price synchronicity. In Columns (1)–(2), the dependent variables are the 
SYN1 and SYN2, respectively. Appendix A provides detailed definitions of all 
variables. T-statistics, based on robust standard errors adjusted for hetero
skedasticity and clustered at the firm level, are reported in brackets below the 
coefficients. ***, **, and * indicate significance at the 1%, 5%, and 10% level, 
respectively. 

Table 3 
NAMR and corporate stock price synchronicity.   

(1) (2) 

VARIABLES SYN1t+1 SYN2t+1 

POST*SBD − 0.163*** − 0.147***  
(-9.09) (-8.92) 

DTURN − 0.249*** − 0.248***  
(-11.04) (-11.00) 

SIZE − 0.048*** − 0.044***  
(-5.11) (-5.06) 

LEV 0.065*** 0.070***  
(7.48) (7.49) 

ROA − 0.078*** − 0.074***  
(-3.62) (-3.53) 

BM 0.242*** 0.240***  
(20.48) (20.24) 

DUA − 0.006 − 0.002  
(-1.01) (-0.87) 

BOAR − 0.029*** − 0.017**  
(-3.62) (-2.03) 

LSSR 0.036*** 0.038***  
(3.76) (3.89) 

AGE − 0.011*** − 0.015***  
(-3.07) (-3.27) 

OWN − 0.014** − 0.019**  
(-2.34) (-2.42) 

Constant 0.232 0.246  
(0.58) (0.75) 

Year YES YES 
Firm YES YES 
Observations 16530 16530 
R-squared 0.396 0.393 

Table 3 presents the regression results of the NAMR and corporate stock price 
synchronicity. In Columns (1)–(2), the dependent variables are the SYN1 and 
SYN2, respectively. Appendix A provides detailed definitions of all variables. T- 
statistics, based on robust standard errors adjusted for heteroskedasticity and 
clustered at the firm level, are reported in brackets below the coefficients. ***, 
**, and * indicate significance at the 1%, 5%, and 10% level, respectively. 
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which reflects the change in stock price synchronicity of firms with 
different degrees of investment in shadow banking before and after the 
policy release. In column (1) of Table 3, the dependent variable is SYN1; 
in (2), the dependent variable is SYN2. Columns (1) and (2) are both 
results from the model (2) after controlling for year and firm fixed ef
fects. The paper similarly corrects for standard errors at the heteroge
neity level and clusters at the firm level. 

The results in columns (1)–(2) of Table 3 show that the regression 
coefficients of POST*SBD with SYN1t+1 and SYN2t+1 are both signifi
cantly negative at the 1% level. In terms of economic significance, for 
column (1), a one standard deviation increase in firms’ exposure to 
shadow banking regulation under NAMR reduces their SYN1 by 50.6%5; 
for column (2), a one standard deviation increase in firms’ exposure to 
shadow banking regulation under NAMR reduces their SYN2 by 47.1%,6 

implying that shadow banking regulation substantially reduces firms’ 
stock price synchronicity. These results show that under NAMR, the 
regulation of shadow banking reduces the stock price synchronicity of 
firms to a certain extent, which verifies hypothesis H2b and supports the 
"shadow banking risk view". 

In addition, the phenomenon reflected by the coefficients of some 
control variables is also noteworthy. In columns (1)–(2), the regression 
coefficients of LEVt, BMt, and LSSRt with SYN1t+1 and SYN2t+1, are 
significantly positive, which indicates that the higher the gearing ratio, 
book-to-market ratio, and the proportion of the first largest share
holder’s shareholding are, the higher will be the agency cost and the 
degree of information asymmetry of the firms. Meanwhile, the more 
idiosyncratic information the management will be prone to, the higher 
will be the stock price synchronicity of the firms. The regression co
efficients of DTURNt, SIZEt, ROAt, BOARt, AGEt, and OWNt with 
SYN1t+1, SYN2t+1 are all significantly negative, indicating that the 
higher firm stock excess turnover rate is, the stronger the stock liquidity, 
and the firm’s adequate information exposure can lead to lower stock 
price synchronicity. Besides, the bigger the firm is, and the larger the 
board scale is, the higher the return on assets. In addition, larger size, 
higher return on assets and longer listing time are the common features 
of the property right of a state-owned firm, which indicates that the firm 
operation is more standardized. Regarding the management, it is subject 
to more regulations, i.e., the more regulations are enacted, the more the 
management will reduce the agency cost, improve the transparency of 
information, and reduce the stock price synchronicity of the firm. 

6.2.2. Robustness checks 
In order to address endogeneity issues such as the omission of other 

influencing factors and reverse causation, and to strengthen the 
robustness of the empirical results, this paper conducts tests such as 
replacing the measure of synchronization of corporate stocks, parallel 
trend hypothesis test, placebo test, taking the promulgation of the offi
cial draft of NAMR as the event, and exclusion of other significant events 
in the same period, respectively. 

6.2.2.1. Replacement of variable measures. This paper replaces the 
measures of stock price synchronicity and shadow bank investment 
dependence. Drawing on Gul et al. (2010) and Piotroski and Roulstone 
(2004), we use the following re-estimation of the fitted coefficients: 

RETi,w,t = γ0 + γ1MKTRETw,t + γ2MKTRETw,t− 1 + γ3INDRETi,w,t

+ γ4INDRETi,w,t− 1 + εi,w,t (5) 

The definition of variables is the same as that of the model (3), and 
the stock price synchronicity indexes calculated with individual stock 
returns without cash dividends and with individual stock returns 
considering cash dividends are named as SYN3i,t and SYN4i,t , 

respectively. Meanwhile, considering that the financial leakage 
behavior among firms has a certain degree of concealment, we refer to 
the study of Jiang et al. (2022), and take "other receivables" as a proxy 
variable for private lending, and then compute the new shadow banking 
investment dependence SBD1. Therefore, we construct the following 
regression model (6): 

SYNi,t+1 = μ0 + μ1POST ∗ SBD1i + μ2CONTROLi,t+
∑

YEAR+
∑

FIRM

+ εi,t
(6) 

Table 4 presents the regression results of shadow banking and 
corporate stock price synchronicity after replacing the measure of var
iables. In columns (1)–(2), the regression coefficients of SBD1 are all 
significantly positive, which is consistent with the main test, indicating 
that firms’ participation in shadow banking investment enhances stock 
price synchronicity after the replacement of the variable measures, and 
the conclusions of this part of the paper remain robust. 

Table 5 presents the regression results of NAMR and firm stock price 
synchronicity after replacing the variable measures. In columns (1)–(2), 
the regression coefficients of POST*SBD1 are all significantly negative, 
which is consistent with the primary test, indicating that shadow 
banking regulation still reduces firm stock price synchronicity after the 
replacement of the variable measures, and the conclusions of this paper 
remain robust. 

6.2.2.2. Parallel trend hypothesis testing. The use of the conventional 
double difference model (DID) has a strict precondition that the "control 

Table 4 
Measures of replacement variables (shadow banking and corporate stock price 
synchronicity).   

(1) (2) 

VARIABLES SYN3t+1 SYN4t+1 

SBD1 0.124*** 0.105***  
(3.86) (3.70) 

DTURN − 0.251*** − 0.250***  
(-11.24) (-11.21) 

SIZE − 0.052*** − 0.051***  
(-5.28) (-5.18) 

LEV 0.069*** 0.073***  
(7.53) (7.55) 

ROA − 0.075*** − 0.073***  
(-3.71) (-3.63) 

BM 0.247*** 0.245***  
(21.16) (21.77) 

DUA − 0.005 − 0.003  
(-0.80) (-0.46) 

BOAR − 0.032*** − 0.018**  
(-3.77) (-2.23) 

LSSR 0.033*** 0.026***  
(3.03) (2.76) 

AGE − 0.018*** − 0.009*  
(-3.82) (-1.85) 

OWN − 0.009** − 0.012**  
(-2.28) (-2.34) 

Constant 0.337 0.356  
(1.17) (1.26) 

Year YES YES 
Firm YES YES 
Observations 16530 16530 
R-squared 0.362 0.359 

Table 4 shows the results of the regression of shadow banking on firms’ stock 
price synchronicity after replacing the measures of stock price synchronicity and 
shadow banking investment dependence. In Columns (1)–(2), the dependent 
variables are the SYN3 and SYN4, respectively. Appendix A provides detailed 
definitions of all variables. T-statistics, based on robust standard errors adjusted 
for heteroskedasticity and clustered at the firm level, are reported in brackets 
below the coefficients. ***, **, and * indicate significance at the 1%, 5%, and 
10% level, respectively. 

5 Calculated as: (− 0.163)*0.397/(-0.128).  
6 Calculated as: (− 0.147)*0.397/(-0.124). 
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group" and "experimental group" in the sample must have parallel 
trends, i.e., the same trend of change before the policy execution. 
However, the NAMR is a nationwide policy that will affect all sample 
firms, so we choose the generalized double difference model (GDD) to 
solve this problem, in which all sample firms are the "experimental 
group", and there is no "control group" in a strict sense. Since no control 
group exists, we utilize an event study to test the parallel trend hy
pothesis. If the parallel trend hypothesis is valid, the impact of the 
NAMR on the stock price synchronicity of firms will only occur after the 
release of the policy. Therefore, before the release of the policy, the 
trend of firms affected by the policy should remain the same. 

In order to test the parallel trend hypothesis, this paper constructs 
the following regression model based on model (2): 

SYNi,t =
∑− 1

t=− 4
φtpre ∗ SBDi + φ0current ∗ SBDi +

∑4

t=1
φtpost ∗ SBDi

+ γ5CONTROLi,t+
∑

IND+
∑

FIRM + εi,t (7) 

In model (7), this paper constructs the interaction terms of year 
dummy variables pre, current, post, and SBD as explanatory variables 
for regression. Pre is before the execution of the policy, current is the 
current period of policy execution, and post refers to post policy 
execution. δt coefficients reflect the differences between firms affected 
by different effects of the policy in a specific year; δ0 is the effect in the 
period when the policy is executed; δ− 4 to δ− 1 are the effects in periods 
1–4 before the policy execution; and δ1 to δ4 are the effects in periods 
1–4 after the policy occurs. In this paper, period 1 before the policy 
executionn is chosen as the benchmark group of the model to prevent 

full covariance. Since model (7) does not have consistent year variables, 
it does not control for year dummy variables, but instead, it controls for 
industry dummy variables. If the parallel trend assumption holds, then 
δ− 4 to δ− 2 should be insignificant, indicating that all the periods from 4 
to 2 before the policy execution share similar trends in firm changes like 
that of period 1. Instead, δ_0 to δ_4 are the dynamic effects of the policy 
over time. 

Table 6 presents the results of the parallel trend test. In columns (1)– 
(4), the regression coefficients of the cross-multiplier terms from pre_4 
to pre_2 with SBD are not significant, which suggests that there is no 
significant difference between firms with different reliance on shadow 
banking investments before the policy execution, which proves the 
validity of the parallel trend hypothesis. The coefficients of the cur
rent*SBD are significantly negative, and the regression coefficients of 
the cross-multipliers of the SBD terms from post_1 to post_4 are also 
significantly negative, suggesting that shadow banking regulation acts 

Table 5 
Measures of replacement variables (NAMR and corporate stock price 
synchronicity).   

(1) (2) 

VARIABLES SYN3t+1 SYN4t+1 

POST*SBD1 − 0.152*** − 0.137***  
(-8.86) (-8.63) 

DTURN − 0.252*** − 0.251***  
(-11.11) (-11.02) 

SIZE − 0.052*** − 0.051***  
(-5.20) (-5.11) 

LEV 0.069*** 0.072***  
(7.43) (7.47) 

ROA − 0.075*** − 0.073***  
(-3.64) (-3.58) 

BM 0.246*** 0.244***  
(21.11) (21.06) 

DUA − 0.005 − 0.003  
(-0.72) (-0.41) 

BOAR − 0.032*** − 0.018**  
(-3.70) (-2.17) 

LSSR 0.033*** 0.026***  
(2.86) (2.68) 

AGE − 0.017*** − 0.008*  
(-3.73) (-1.76) 

OWN − 0.009** − 0.012**  
(-2.21) (-2.29) 

Constant 0.324 0.343  
(0.96) (1.05) 

Year YES YES 
Firm YES YES 
Observations 16530 16530 
R-squared 0.383 0.371 

Table 5 shows the results of regressing NAMR on firms’ stock price synchronicity 
after replacing the measures of stock price synchronicity and shadow bank in
vestment dependence. In Columns (1)–(2), the dependent variables are the SYN3 
and SYN4, respectively. Appendix A provides detailed definitions of all vari
ables. T-statistics, based on robust standard errors adjusted for hetero
skedasticity and clustered at the firm level, are reported in brackets below the 
coefficients. ***, **, and * indicate significance at the 1%, 5%, and 10% level, 
respectively. 

Table 6 
Parallel trend hypothesis test.   

(1) (2) 

VARIABLES SYN1 SYN2 

pre_4*SBD − 0.019 − 0.013  
(-1.09) (-0.98) 

pre_3*SBD − 0.025 − 0.020  
(-1.40) (-1.27) 

pre_2*SBD − 0.049 − 0.038  
(-1.55) (-1.40) 

current*SBD − 0.136*** − 0.122***  
(-7.49) (-7.31) 

post_1*SBD − 0.157*** − 0.133***  
(-8.56) (-8.43) 

post_2*SBD − 0.130*** − 0.115***  
(-6.80) (-6.69) 

post_3*SBD − 0.116*** − 0.094***  
(-4.59) (-4.43) 

post_4*SBD − 0.082** − 0.071**  
(-2.44) (-2.32) 

DTURN − 0.113*** − 0.112***  
(-5.10) (-5.02) 

SIZE − 0.019** − 0.015*  
(-2.09) (-1.94) 

LEV 0.043*** 0.057***  
(4.13) (4.06) 

ROA − 0.058** − 0.040*  
(-2.22) (-1.78) 

BM 0.136*** 0.133***  
(16.51) (16.22) 

DUA − 0.003 − 0.002  
(-0.94) (-0.82) 

BOAR − 0.017* − 0.009  
(-1.74) (-1.51) 

LSSR 0.017*** 0.019***  
(2.73) (2.98) 

AGE − 0.008*** − 0.013***  
(-2.66) (-2.88) 

OWN − 0.009* − 0.013**  
(-1.95) (-2.02) 

Constant 0.135 0.144  
(0.32) (0.45) 

Ind YES YES 
Firm YES YES 
Observations 16530 16530 
R-squared 0.474 0.471 

Table 6 presents the results of the parallel trend test. In Columns (1)–(2) the 
dependent variables are the SYN1 and SYN2, respectively. Appendix A provides 
detailed definitions of all variables. Besides, pre is before the policy occurs, 
current is the current period when the policy occurs, and post is after the policy 
occurs. To prevent complete covariance, period 1 before the occurrence of the 
policy is chosen as the benchmark group of the model. T-statistics, based on 
robust standard errors adjusted for heteroskedasticity and clustered at the firm 
level, are reported in brackets below the coefficients. ***, **, and * indicate 
significance at the 1%, 5%, and 10% level, respectively. 
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as a longer-term reduction in firms’ stock price synchronicity after the 
policy execution. 

6.2.2.3. Placebo test. In order to eliminate the interference of stochastic 
factors on the conclusion, we conduct a placebo test by leveling forward 
the time of policy implementation, i.e., after changing the time of policy 
occurrence, if the estimated coefficients of the regression are significant, 
the reduction of corporate stock price synchronicity is likely to be 
resulted from the influence of other stochastic factors, rather than as the 
result of the shadow banking regulation under the New NAMR Regula
tion. Since the release of the consultation draft of NAMR was in 2017, 
this paper assumes 2016 as the year of the dummy event and constructs 
model (8) based on model (1) for the placebo test. 

SYNi,t = δ0 + δ1POST 2016 ∗ SBDi + δ2CONTROLi,t+
∑

YEAR+
∑

FIRM

+ εi,t
(8) 

In model (8), which removes the variables that have been defined in 
the model (1), POST_2016 is the dummy event year that this paper as
sumes 2016 to be the dummy event year, which takes the value of 
0 before 2016 and takes the value of 1 in the current year of 2016 and 
beyond. Similarly, this paper needs to focus on the coefficient δ_1 of 
POST_2016 × SBD, which passes the placebo test if it is insignificant or 
does not pass. 

Table 7 presents the results of the placebo test with 2016 as the time 
of the event. The regression coefficient of POST_2016 × SBD is insig
nificant, indicating that it passes the placebo test. 

6.2.2.4. Excluding other significant events in the same period. At the end 

of 2019, the COVID-19 epidemic began to appear in China, and the 
operating conditions of the affected firms continued to fluctuate, 
implying that the relevant firms’ data became abnormal from 2020 
onwards. So, we excluded the unique samples after 2020 and 2021. 
Meanwhile, since the release of the NAMR exposure draft in 2017, to 
maintain the balanced symmetry of the time of the event, we continue to 
exclude 2013 and 2014 firms. Finally, the sample firms from 2015 to 
2019 are retained, presenting a symmetrical and balanced sample period 
centered on the time of the event. 

Table 8 demonstrates the regression results excluding the effect of 
the COVID-19 epidemic. It can be found that the regression coefficients 
of POST*SBD are all significantly negative, indicating that there is no 
significant change in the regression results after the impact of the 
COVID-19 epidemic has been excluded. 

6.2.2.5. The promulgation of the official draft of the NAMR as an event. 
The consultation draft of the New NAMR was issued on November 17, 
2017. However, the Chinese stock market showed no obvious reaction 
initially because the New NAMR had not yet been formally imple
mented. In the second quarter of 2018, China issued the official draft 
text of the New Asset Regulation, which marked the formal imple
mentation of the relevant supporting rules. In this paper, considering the 
different strengths of the official draft and the opinion draft, the 
following model (9) is reset for regression with the promulgation of the 
official draft of the New NAMR as the event. 

SYNi,t =ϑ0 + ϑ1POST1∗SBDi + ϑ2CONTROLi,t+
∑

YEAR+
∑

FIRM + εi,t
(9) 

Table 7 
Placebo test.   

(1) (2) 

VARIABLES SYN1t+1 SYN2t+1 

POST_2016*SBD − 0.013 − 0.007  
(-0.45) (-0.33) 

DTURN − 0.253*** − 0.252***  
(-11.38) (-11.32) 

SIZE − 0.058*** − 0.052***  
(-5.43) (-5.34) 

LEV 0.071*** 0.074***  
(7.76) (7.77) 

ROA − 0.085*** − 0.083***  
(-3.94) (-3.86) 

BM 0.257*** 0.255***  
(20.71) (20.50) 

DUA − 0.013 − 0.006  
(-1.34) (-1.04) 

BOAR − 0.035*** − 0.026**  
(-3.93) (-2.38) 

LSSR 0.044*** 0.047***  
(3.93) (4.05) 

AGE − 0.018*** − 0.023***  
(-3.30) (-3.56) 

OWN − 0.023*** − 0.027***  
(-2.69) (-2.75) 

Constant 0.440*** 0.461***  
(16.65) (17.76) 

Year YES YES 
Firm YES YES 
Observations 16530 16530 
R-squared 0.171 0.169 

Table 7 presents the results of the placebo test. In Columns (1)–(2) the dependent 
variables are the SYN1 and SYN2, respectively. Appendix A provides detailed 
definitions of all variable randomly selected as the year of occurrence of virtual 
events through a random function in 2013–2016. T-statistics, based on robust 
standard errors adjusted for heteroskedasticity and clustered at the firm level, 
are reported in brackets below the coefficients. ***, **, and * indicate signifi
cance at the 1%, 5%, and 10% level, respectively. 

Table 8 
Test for excluding other major events in the same period.   

(1) (2) 

VARIABLES SYN1t+1 SYN2t+1 

POST*SBD − 0.160*** − 0.145***  
(-8.96) (-8.84) 

DTURN − 0.245*** − 0.243***  
(-10.96) (-10.93) 

SIZE − 0.045*** − 0.042***  
(-5.02) (-4.96) 

LEV 0.063*** 0.069***  
(7.39) (7.41) 

ROA − 0.077*** − 0.073***  
(-3.57) (-3.48) 

BM 0.241*** 0.239***  
(20.36) (20.17) 

DUA − 0.003 − 0.001  
(-0.91) (-0.79) 

BOAR − 0.026*** − 0.015*  
(-3.55) (-1.95) 

LSSR 0.035*** 0.036***  
(3.62) (3.78) 

AGE − 0.010*** − 0.014***  
(-2.91) (-3.16) 

OWN − 0.013** − 0.018**  
(-2.29) (-2.35) 

Constant 0.240 0.252  
(0.73) (0.96) 

Year YES YES 
Firm YES YES 
Observations 10518 10518 
R-squared 0.395 0.392 

Table 8 presents the regression results using 2015–2019 as the study period, to 
exclude the effects of special important event COVID-19. In Columns (1)–(2) the 
dependent variables are the SYN1 and SYN2, respectively. Appendix A provides 
detailed definitions of all variables. Appendix A provides detailed definitions of 
all variables. T-statistics, based on robust standard errors adjusted for hetero
skedasticity and clustered at the firm level, are reported in brackets below the 
coefficients. ***, **, and * indicate significance at the 1%, 5%, and 10% level, 
respectively. 
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In model (9), in addition to the variables already defined, POST1 is a 
dummy variable for whether the official draft of NAMR is released, 
which takes the value of 0 before and the value of 1 after the release. 

Table 9 reports the results after re-regressing the issuance of the 
official draft of the NAMR. The regression coefficients of POST1 × SBD 
in columns (1)–(2) are all significantly negative, indicating that the 
stock price synchronicity of firms gets reduced after the promulgation of 
the official draft of the NAMR. It implies that both the draft of NAMR and 
the promulgation of the official draft can reduce stock price synchro
nicity, and the conclusion of this paper is strengthened. 

7. Mechanism test 

Consistent with the hypotheses proposed, this paper argues that 
NAMR can reduce stock price synchronicity by reducing firms’ agency 
costs and enhancing firms’ information transparency. Based on argu
ment, we use the Sobel mediating factor test (Baron & Kenny, 1986; 
Rehman et al., 2021) to test the mediating role and construct the 
following model: 

SYNi,t+1 =α1POST ∗ SBDi + α2CONTROLi,t+
∑

YEAR+
∑

FIRM + εi,t
(path a)  

MEDi,t+1 = ρ1POST ∗ SBDi + ρ2CONTROLi,t+
∑

YEAR+
∑

FIRM + εi,t
(path b)  

SYNi,t+1 = σ1POST ∗ SBDi + σ2MEDi,t

+ σ3CONTROLi,t+
∑

YEAR+
∑

FIRM + εi,t (path c)  

Where α_1 in the model (path a) is the total effect of shadow banking 
regulation on firms’ stock price synchronicity; MED is the intermediary 
variable, and ρ1 in the model (path b) is the effect of shadow banking 
regulation on the intermediary variable; σ1 in the model (path c) is the 
effect of the intermediary variable on firms’ stock price synchronicity. 
Total effect = direct effect + intermediary effect, i.e., α1 = σ1 + ρ1σ2. 
Also, the paper controls for year- and firm-level fixed effects. 

Determining the mediating role of MED using the Baron and Kenny 
(1986) methodology requires three conditions to be met: (1) the co
efficients of POST*SBD in the model (path a) must be statistically sig
nificant, representing the significant effect of shadow banking 
regulation on firm stock price synchronicity; (2) the coefficients of 
POST*SBD in the model (path b) must also be statistically significant and 
have a significant effect on the mediating variable MED; (3) in the model 
(path c), the coefficient of the mediating variable MED must be statis
tically significant, representing a significant effect on the stock price 
synchronicity of firms, and the coefficient of the third regression of 
POST*SBD also has to be smaller than the first regression. 

7.1. Agency costs 

The existence of agency costs can lead to the absolute information 
advantage of management (Hazarika et al., 2012; Le et al., 2022). The 
more a firm relies on shadow banking investments, the more likely it will 
fall into the "investment trap", interrupting its primary business in
vestments and raising agency costs (Davis, 2017; Schmid, 2019). Under 
NAMR regulation of shadow banking, with firms forced to focus on their 
primary business, and with management releasing more idiosyncratic 
information to signal to the market, both agency costs and stock price 
synchronicity are reduced. For the mediation test of agency costs, 
drawing on existing research (Ang et al., 2000), we use the management 
on-the-job consumption rate as a measure, i.e., overhead/operating in
come, whose higher value indicates higher agency costs of the firm. 

Table 10 demonstrates the results of the mediation effect test for 
agency costs. The dependent variables in columns (1)–(3) and (4)–(6) 
are SYN1 and SYN2, respectively. the regression coefficients of 
POST*SBD with ACt+1 in columns (2) and (5) are significantly negative, 
indicating that shadow banking regulation under NAMR can reduce the 
agency costs of firms. In columns (3) and (6), the regression coefficients 
of POST*SBD are significantly negative, while the regression coefficients 
of AC are significantly positive, verifying the partial mediation effect of 
agency costs. In addition, the P-values obtained from Sobel’s test are all 
0, and the proportion of mediation effect in the total effect is 34% and 
33%, respectively. This indicates that under NAMR, shadow banking 
regulation can reduce corporate stock price synchronicity by reducing 
agency costs, proving that reducing corporate agency costs is an 
important influence mechanism of NAMR to reduce corporate stock 
price synchronicity. 

7.2. Information transparency 

The reason for firms’ low stock price synchronicity is that the man
agement has not disclosed information on company-level traits to the 
market. Under the NAMR, shadow banking regulation regulates the 
participants of shadow banking, thus breaking management’s informa
tion advantage, increasing information transparency, and reducing 
stock price synchronicity. For the mediation test of information trans
parency, we measure information transparency (Opaque) by the abso
lute value of the firm’s total manipulable accrued profits in the first 
three aggregation periods, drawing on existing research (Hutton et al., 
2009). We find that the higher its absolute value is, the lower the in
formation transparency of the firm is. The specific construction method 

Table 9 
The promulgation of the official draft of the NAMR as an event test.   

(1) (2) 

VARIABLES SYN1t+1 SYN2t+1 

POST1*SBD − 0.152*** − 0.131***  
(-8.65) (-8.47) 

DTURN − 0.246*** − 0.242***  
(-10.92) (-10.88) 

SIZE − 0.045*** − 0.041***  
(-5.03) (-4.92) 

LEV 0.062*** 0.068***  
(7.36) (7.40) 

ROA − 0.075*** − 0.071***  
(-3.57) (-3.48) 

BM 0.239*** 0.237***  
(20.31) (20.14) 

DUA − 0.004 − 0.001  
(-0.94) (-0.75) 

BOAR − 0.027*** − 0.015*  
(-3.55) (-1.92) 

LSSR 0.033*** 0.036***  
(3.62) (3.77) 

AGE − 0.008*** − 0.012***  
(-2.97) (-3.16) 

OWN − 0.012** − 0.017**  
(-2.29) (-2.36) 

Constant 0.245 0.253  
(0.66) (0.87) 

Year YES YES 
Firm YES YES 
Observations 16530 16530 
R-squared 0.394 0.392 

Table 9 reports the results after recalculation and regression using the promul
gation of the official draft of the NAMR as an event. In Columns (1)–(2) and (3)– 
(4), the dependent variables are the SYN1 and SYN2, respectively. Appendix A 
provides detailed definitions of all variables. Besides, POST1 is a dummy vari
able for whether the official draft of the NAMR is released, taking the value of 
0 before release and 1 after release. T-statistics, based on robust standard errors 
adjusted for heteroskedasticity and clustered at the firm level, are reported in 
brackets below the coefficients. ***, **, and * indicate significance at the 1%, 
5%, and 10% level, respectively. 
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is as follows. 

OPAQUEi,t =AbsV
(
DTACi,t− 2

)
+AbsV

(
DTACi,t− 1

)
+ AbsV

(
DTACi,t− 1

)

(10)  

where DTAC is the total manipulable accrued profit, deriving from the 
extended plate Jones model by industry by year (Dechow et al., 1995), 
and is calculated as follows. 

TACi,t

Assetsi,t− 1
= τ0

1
Assetsi,t− 1

+ τ1
ΔSalesi,t − ΔRECi,t

Assetsi,t− 1
+ τ2

PPEi,t

Assetsi,t− 1

+ τ3
IAi,t

Assetsi,t− 1
+ εi,t (11)  

DTACi,t =
TACi,t

Assetsi,t− 1
− τ̂0

1
Assetsi,t− 1

− τ1
ΔSalesi,t − ΔRECi,t

Assetsi,t− 1
− τ2

PPEi,t

Assetsi,t− 1

− τ3
IAi,t

Assetsi,t− 1

(12)  

Where TAC is the total accrued profit, which manifests the difference 
between the annual operating profit and the net cash flow from oper
ating activities; Assets is the total assets at the end of the year; ΔSales is 
the increase in operating revenue for the year over the previous year; Δ 
REC is the increase in accounts receivable for the year over the previous 
year; PPE is the original value of fixed assets at the end of the year; IA is 
the total intangible assets and other long-term assets at the end of the 
year. 

Table 11 presents the results of the mediation effect test for infor
mation transparency. The dependent variables in columns (1)–(3) and 
(4)–(6) are SYN1 and SYN2, respectively. The regression coefficients of 
POST*SBD and OPAQUEt+1 are significantly negative in columns (2) 
and (5), suggesting that the shadow banking regulation under NAMR 

enhances the information transparency of firms. In columns (3) and (6), 
the regression coefficients of POST*SBD are significantly negative, while 
the regression coefficients of OPAQUE are significantly positive, veri
fying the partial mediation effect of information transparency. In addi
tion, the P-value obtained by the Sobel test is 0, and the proportion of 
mediation effects in the total effect are 42% and 40%, respectively. This 
suggests that under the NAMR, shadow banking regulation reduces 
corporate stock price synchronicity by enhancing corporate information 
transparency, which is reflected in the fact that management is subject 
to more external supervision and chooses to disclose more idiosyncratic 
information. Thus, enhancing information transparency is another 
important mechanism of the NAMR to reduce stock price synchronicity. 

8. Further tests 

In order to further examine the differences in the impact of shadow 
banking regulation on firms’ stock price synchronicity in different 
samples of firms, this paper chooses the nature of property rights and the 
degree of external supervision to conduct group tests, respectively. 

8.1. Nature of property rights 

The nature of property rights is a unique reflection of Chinese firms. 
Based on the differences like property rights, listed firms can be cate
gorized into state-owned and private firms. Due to the existence of soft 
budget constraints and implicit government guarantees, SOEs, espe
cially large SOEs, have easier access to government subsidies and credit 
resources (Cull & Xu, 2003; Ye et al., 2021), and are able to obtain more 
and longer-term credit funds at lower costs. As a result, SOEs often in
corporates more funds than they need for day-to-day production and 
operation, and accumulates a large number of pending investments (Cull 
& Xu, 2003; Cull & Xu, 2003; Wang et al., 2021; Wang et al., 2021). 

Table 10 
Mediation effects of agency costs.   

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

VARIABLES SYN1t+1 ACt+1 SYN1t+1 SYN2t+1 ACt+1 SYN2t+1 

POST*SBD − 0.163*** − 0.131*** − 0.158*** − 0.147*** − 0.131*** − 0.155***  
(-9.09) (-6.36) (-8.82) (-8.92) (-6.36) (-8.69) 

AC   0.134***   0.132***    
(3.52)   (3.31) 

DTURN − 0.249*** − 0.022 − 0.243*** − 0.248*** − 0.022 − 0.241***  
(-11.04) (-0.38) (-10.81) (-11.00) (-0.38) (-10.73) 

SIZE − 0.048*** − 0.028** − 0.043*** − 0.044*** − 0.028** − 0.039***  
(-5.11) (-2.49) (-4.92) (-5.06) (-2.49) (-4.83) 

LEV 0.065*** − 0.065 0.056*** 0.070*** − 0.065 0.063***  
(7.48) (-1.10) (7.23) (7.49) (-1.10) (7.35) 

ROA − 0.078*** − 0.190*** − 0.072*** − 0.074*** − 0.190*** − 0.068***  
(-3.62) (-2.76) (-3.41) (-3.53) (-2.76) (-3.35) 

BM 0.242*** − 0.011 0.231*** 0.240*** − 0.011 0.229***  
(20.48) (-0.26) (20.07) (20.24) (-0.26) (19.86) 

DUA − 0.006 0.155*** − 0.003 − 0.002 0.155*** − 0.001  
(-1.01) (3.72) (-0.85) (-0.87) (3.72) (-0.72) 

BOAR − 0.029*** − 0.107 − 0.025*** − 0.017** − 0.107 − 0.013*  
(-3.62) (-0.61) (-3.39) (-2.03) (-0.61) (-1.76) 

LSSR 0.036*** − 0.110*** 0.031*** 0.038*** − 0.110*** 0.033***  
(3.76) (-2.71) (3.45) (3.89) (-2.71) (3.62) 

AGE − 0.011*** 0.054 − 0.007*** − 0.015*** 0.054 − 0.010***  
(-3.07) (1.39) (-2.73) (-3.27) (1.39) (-3.04) 

OWN − 0.014** − 0.102* − 0.010** − 0.019** − 0.102* − 0.013**  
(-2.34) (-1.82) (-2.03) (-2.42) (-1.82) (-2.17) 

Constant 0.232 0.258 0.187 0.246 0.258 0.195  
(0.58) (1.18) (0.29) (0.75) (1.18) (0.42) 

Year YES YES YES YES YES YES 
Firm YES YES YES YES YES YES 
Observations 16530 16530 16530 16530 16530 16530 
R-squared 0.396 0.334 0.405 0.393 0.334 0.402 

Table 10 shows the results of the test for mediating test for the agency costs. In Columns (1)–(3) and (4)–(6), the dependent variables are the SYN1 and SYN2, 
respectively. Appendix A provides detailed definitions of other variables. T-statistics, based on robust standard errors adjusted for heteroskedasticity and clustered at 
the firm level, are reported in brackets below the coefficients. ***, **, and * indicate significance at the 1%, 5%, and 10% level, respectively. 
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Under the current environment of insufficient incentive for real invest
ment and high return on financial assets, SOEs are more likely to invest 
in shadow banking based on the motive of "regulatory arbitrage", 
crowding out innovation and other industrial investment projects. In 
addition, due to the serious "insider control" problem in SOEs (Ruan & 
Liu, 2021; Zhang et al., 2023), investing in shadow banking makes 
management more indulged in financial speculation and arbitrage, and 
give up industrial projects, exacerbating the management’s moral haz
ard and opportunistic behavior. Therefore, SOEs are more dependent on 
shadow banking investments than private firms. However, the NAMR’s 
strict restriction on high shadow banking returns will further inhibit 
these SOEs from continuously investing their funds in shadow banking. 
Under the strengthened regulation of shadow banking by the NAMR, 
this paper argues that SOEs have a higher dependence on shadow 
banking investment than private firms and are therefore more affected, 
which will reduce the agency cost and enhance the transparency of 
corporate information and thus reduce the stock price synchronicity of 
the firms. 

Therefore, to test the difference in stock price synchronicity of firms 
with different property rights under NAMR, this paper divides the 
sample into two groups of SOEs and private firms based on the property 
rights nature OWN. Table 12 shows the grouping test results based on 
the nature of property rights, in which columns (1) and (3) are for the 
state-owned firm group, and columns (2) and (4) are for the private firm 
group. In the private firm group, the regression coefficient of POST*SBD 
is significantly negative at the 10% level. In contrast, the state-owned 
firm group’s regression coefficient is significantly negative at the 1% 
level. 

The between-group difference test suest coefficients are all signifi
cant at the 5% level. This indicates that the NAMR reduces the stock 
price synchronicity of state-owned firms more than that of private firms. 
This result suggests that the NAMR can play different roles in Chinese 

firms with different property rights, and it is more effective for private 
firms that are more inclined to participate in shadow banking, which has 
pronounced Chinese policy characteristics. 

8.2. Degree of external oversight 

Firms engaged in shadow banking investment and financing are 
likely to raise firms’ agency costs, prompt management to conceal 
idiosyncratic news, and increase information asymmetry (Callen & 
Fang, 2015; Wu et al., 2021), which makes it challenging to release 
firm-level idiosyncratic information to the market and hence enhances 
stock price synchronicity. Especially to firms with insufficient external 
monitoring, a high degree of agency costs and information asymmetry 
can affect the truthfulness of stock price information, and it is difficult 
for investors to know the accurate information inside the firm (Li & Luo, 
2020; Wen et al., 2019). In this case, firms’ stock prices are more likely 
to deviate from their operating conditions, further enhancing stock price 
synchronicity. Therefore, under the NAMR, shadow banking regulation 
can act as an additional supervision for firms to further reduce stock 
price synchronicity of firms with insufficient external supervision. 

In order to test the changes in stock price synchronicity of firms with 
different degrees of external supervision under NAMR, drawing on 
existing studies (An & Zhang, 2013; Kim & Zhang, 2014), this paper 
chooses analyst attention ANAL and investor shareholding INVE to 
measure the degree of external supervision, respectively. Because ana
lysts have a professional educational background and focus on specific 
industries, they can gain an in-depth understanding of the firm’s internal 
affairs and supervise management’s malpractices through research and 
other means. Institutional investors, as essential shareholders of the 
firm, can effectively monitor the management by actively exercising 
their supervisory power and participating in corporate governance. 
Regarding analyst attention ANAL, we use the natural logarithm of the 

Table 11 
Mediation effects of information transparency.   

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

VARIABLES SYN1t+1 OPAQUEt+1 SYN1t+1 SYN2t+1 OPAQUEt+1 SYN2t+1 

POST*SBD − 0.163*** − 0.125*** − 0.152*** − 0.147*** − 0.125*** − 0.148***  
(-9.09) (-6.05) (-8.69) (-8.92) (-6.05) (-8.47) 

OPAQUE   0.148***   0.144***    
(4.13)   (3.98) 

DTURN − 0.249*** − 0.018 − 0.241*** − 0.248*** − 0.018 − 0.239***  
(-11.04) (-1.44) (-10.62) (-11.00) (-1.44) (-10.57) 

SIZE − 0.048*** − 0.011*** − 0.039*** − 0.044*** − 0.011*** − 0.037***  
(-5.11) (-3.61) (-4.74) (-5.06) (-3.61) (-4.73) 

LEV 0.065*** 0.056*** 0.046*** 0.070*** 0.056*** 0.052***  
(7.48) (4.58) (7.06) (7.49) (4.58) (7.28) 

ROA − 0.078*** − 0.024 − 0.068*** − 0.074*** − 0.024 − 0.057***  
(-3.62) (-1.03) (-3.27) (-3.53) (-1.03) (-3.16) 

BM 0.242*** − 0.037*** 0.227*** 0.240*** − 0.037*** 0.223***  
(20.48) (-4.05) (19.81) (20.24) (-4.05) (19.66) 

DUA − 0.006 0.003 − 0.002 − 0.002 0.003 − 0.001  
(-1.01) (0.28) (-0.79) (-0.87) (0.28) (-0.56) 

BOAR − 0.029*** − 0.038*** − 0.020*** − 0.017** − 0.038*** − 0.009  
(-3.62) (-3.59) (-3.26) (-2.03) (-3.59) (-1.55) 

LSSR 0.036*** 0.038*** 0.028*** 0.038*** 0.038*** 0.023***  
(3.76) (2.69) (3.30) (3.89) (2.69) (3.16) 

AGE − 0.011*** 0.070*** − 0.005** − 0.015*** 0.070*** − 0.008***  
(-3.07) (8.65) (-2.55) (-3.27) (8.65) (-2.88) 

OWN − 0.014** 0.016*** − 0.007* − 0.019** 0.016*** − 0.011**  
(-2.34) (3.97) (-1.91) (-2.42) (3.97) (-2.02) 

Constant 0.232 0.296 0.162 0.246 0.196 0.173  
(0.58) (1.51) (0.17) (0.75) (1.51) (0.33) 

Year YES YES YES YES YES YES 
Firm YES YES YES YES YES YES 
Observations 16530 16530 16530 16530 16530 16530 
R-squared 0.396 0.328 0.408 0.393 0.328 0.405 

Table 11 shows the results of the test for mediating test for the information transparency. In Columns (1)–(3) and (4)–(6), the dependent variables are the SYN1 and 
SYN2, respectively. Appendix A provides detailed definitions of other variables. T-statistics, based on robust standard errors adjusted for heteroskedasticity and 
clustered at the firm level, are reported in brackets below the coefficients. ***, **, and * indicate significance at the 1%, 5%, and 10% level, respectively. 
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number of analysts’ attention of a firm plus one to measure it, and a 
more significant value indicates a higher degree of external monitoring. 
When ANAL is higher than the median for the sample industry year, it is 
categorized as a high external monitoring group; otherwise, it is cate
gorized as a low external monitoring group. Regarding the investor 
shareholding INVE, the percentage of institutional investors’ share
holding in the firm is taken, and a higher value indicates more external 
supervision. When INVE is higher than the median for the sample in
dustry year, it is categorized as a high external monitoring group; 
otherwise, it is categorized as a low external monitoring group. 

Table 13 shows the grouping test results based on the degree of 
external monitoring. Columns (1)–(4) show the grouping based on an
alyst attention, with columns (1) and (3) being the high analyst attention 
group and columns (2) and (4) being the low analyst attention group. It 
can be seen that none of the regression coefficients of POST*SBD are 
significant in the high analyst attention group. In contrast, in the low 
analyst attention group, their regression coefficients are all significantly 
negative at the 1% level. At the same time, the test of intergroup dif
ferences suest coefficients are all significant at the 1% level, suggesting 
that the effect of shadow banking regulation in reducing firms’ stock 
price synchronicity in voting is more significant among firms with low 
analyst attention. Columns (5)–(8) are based on the institutional 
investor grouping, with columns (5) and (7) as the high institutional 
investor shareholding group, and columns (6) and (8) as the low insti
tutional investor shareholding group. It can be seen that the regression 
coefficients of POST*SBD are all significant at the 10% level in the high 
institutional investor shareholding group. In contrast, in the low analyst 
focus group, their regression coefficients are all significantly negative at 
the 1% level, while the test of intergroup differences suest coefficients 

are all significant at the 1% level. This implies that shadow banking can 
reduce firms’ stock price synchronicity in firms with low institutional 
investor ownership. These results suggest that under the NAMR, shadow 
banking regulation can partially replace the external monitoring effect 
of analysts and institutional investors, reduce corporate agency costs, 
enhance the degree of information asymmetry, and reduce corporate 
stock price synchronicity. 

9. Conclusion 

This paper investigates the relationship between shadow banking 
regulation and corporate stock price synchronicity under the NAMR. 
Firstly, we argue the relationship between firms’ participation in 
shadow banking and stock price synchronicity from two opposing hy
potheses: From the "shadow banking promotion view", shadow banking 
can provide firms with more investment income, play the role of capital 
"reservoir", facilitate firms’ main business operation, disclose more 
idiosyncratic information, and reduce stock price synchronicity. From 
the "shadow banking facilitation view", shadow banking can provide 
more investment income to firms, play the role of "reservoir" of capital, 
facilitate the main business of firms, disclose more qualitative infor
mation, and reduce stock price synchronicity. From the viewpoint of 
"shadow banking risk", firms investing in shadow banks is prone to make 
the management to be short-sighted and "crowd out" the main business, 
which will aggravate the agency cost and the degree of information 
asymmetry and lead to the management to hide more special informa
tion, and resultantly increase the stock price synchronicity. Secondly, 
we also argue for the relationship between shadow banking regulation 
and stock price synchronicity under NAMR based on the opposing hy
pothesis: from the "shadow banking promotion view", shadow banking 
regulation may exacerbate the financing constraints of firms under 
NAMR, which triggers the self-interested motive of management to carry 
out surplus management to increase the agency cost, hide more 
damaging information to reduce the agency cost and the information 
asymmetry degree. The new regulations may increase corporate 
financing constraints, trigger management’s self-interested incentives to 
be engaged in surplus management to increase agency costs, hide more 
damaging information to reduce information transparency, and thus 
increase stock price synchronicity. From the perspective of the "Shadow 
Banking Risk View", under the NAMR, shadow banking regulation re
duces the high yield of shadow banking, standardizes the main partici
pants of shadow banking, which breaks the information advantage of 
management, reduces the agency cost, improves the information 
transparency, and ultimately reduces the stock price synchronicity. 

Based on the above analysis, this paper selects Chinese Shanghai and 
Shenzhen A-share listed firms from 2013 to 2021 as the research sample 
and firstly adopts the fixed effect model to test the relationship between 
firms’ participation in shadow banking investment and stock price 
synchronicity. Meanwhile, the research also adopts the generalized 
double-difference method based on the solicitation draft of the NAMR 
released in 2017 as the natural experiment to empirically test the rela
tionship between shadow banking regulation and the relationship be
tween corporate stock price synchronicity. It is found that firms’ 
participation in shadow banking investments leads to higher stock price 
synchronicity. Shadow banking regulation reduces firms’ stock price 
synchronicity under NAMR, which rules out the "shadow banking 
facilitator" hypothesis. This finding still holds after a series of endoge
neity and robustness tests, which helps to analyze the significance of 
NAMR at the micro level of firms, as it affects not only the macro capital 
market but also the stock price synchronicity of micro firms. 

In order to verify the hypothesis analysis, this paper conducts the 
mediation mechanism test of corporate information transparency and 
agency costs. We find that shadow banking regulation can reduce stock 
price synchronicity by lowering agency costs and enhancing information 
transparency, which fully supports the "shadow banking risk perception" 
hypothesis. Our study demonstrates that the risks associated with the 

Table 12 
Grouping by ownership nature.   

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

State-owned 
firms 

Private 
firms 

State-owned 
firms 

Private 
firms 

VARIABLES SYN1t+1 SYN1t+1 SYN2t+1 SYN2t+1 

POST*SBD − 0.150*** − 0.090* − 0.131*** − 0.076*  
(-7.03) (-1.92) (-6.22) (-1.78) 

DTURN − 0.144*** − 0.175*** − 0.148*** − 0.184***  
(-3.45) (-8.76) (-3.66) (-8.87) 

SIZE − 0.017** − 0.021*** − 0.029** − 0.034***  
(-2.35) (-3.39) (-2.12) (-3.50) 

LEV 0.034*** 0.045*** 0.048*** 0.054***  
(3.23) (5.79) (3.42) (5.85) 

ROA − 0.030** − 0.053*** − 0.042*** − 0.062***  
(-2.48) (-3.37) (-2.67) (-3.08) 

BM 0.122*** 0.162*** 0.129*** 0.176***  
(6.15) (13.34) (7.30) (14.16) 

DUA − 0.001 − 0.005 − 0.002 − 0.001  
(-0.17) (-0.96) (-0.65) (-0.24) 

BOAR − 0.015** − 0.020*** − 0.006* − 0.012*  
(-2.41) (-3.28) (-1.73) (-1.94) 

LSSR 0.018** 0.027*** 0.022** 0.030***  
(2.09) (2.69) (2.14) (2.83) 

AGE − 0.006** − 0.008*** − 0.007** − 0.013***  
(-2.11) (-2.82) (-2.30) (-2.91) 

Constant 0.276 0.184*** 0.289 0.195***  
(1.52) (2.85) (1.63) (3.03) 

Year YES YES YES YES 
Firm YES YES YES YES 
Observations 6698 9832 6698 9832 
R-squared 0.375 0.224 0.361 0.212 
Difference in 

coefficients (p- 
value) 

0.038 0.041 

Table 12 shows the results of the group test based on the ownership nature of 
firm. Appendix A provides detailed definitions of all variables. T-statistics, based 
on robust standard errors adjusted for heteroskedasticity and clustered at the 
firm level, are reported in brackets below the coefficients. ***, **, and * indicate 
significance at the 1%, 5%, and 10% level, respectively. 
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over-expansion of shadow banking in China outweigh the benefits. 
Although the NAMR may put more significant pressure on financial in
stitutions to rectify the situation, it may limit the financing channels of 
some companies and reduce the high returns of companies investing in 
the financial sector. However, the NAMR does serve to regulate shadow 
banking and reduce corporate stock price synchronicity. In the long run, 
the NAMR can better help firms avoid the risks brought by shadow 
banking and promote the healthy development of the capital market. 

In addition, this paper also conducts a test based on the nature of 
property rights and different degrees of external supervision grouping. 
We find that first, for state-owned firms and firms with a weak degree of 
external supervision, the more significant effect shadow banking regu
lation has in reducing stock price synchronicity. This result is more 
broadly significant, demonstrating the change in stock price synchro
nicity of Chinese firms with different characteristics after the release of 
the NAMR. Our results provide a new perspective for the study of 
shadow banking, i.e., the NAMR gives us a suitable event of shadow 
banking regulation to explore the impact on firms, as the existing 
literature has yet to study the economic consequences of shadow 
banking regulation. Our findings also illustrate China’s efforts to control 
shadow banking, defuse virtual economy bubbles, and boost the real 
economy. 

The results of this paper also provide some insights for other devel
oping countries. Since 2008, on the one hand, local governments have 
used shadow banking to raise funds due to the large-scale investment in 
infrastructure and real estate development by the Chinese government. 
On the other hand, the lending market has developed abnormally 

because China’s market mechanism is not perfect enough (Lu et al., 
2015). These reasons lead informal finance, such as shadow banking, to 
flourish quickly. The tendency of "financialization" and "maturity 
mismatch" of firms, driven by the profit-seeking motive, raises the 
agency cost and reduces information transparency, which could be more 
conducive to developing firms and national financial security. The 
NAMR is China’s solid regulatory policy to deal with shadow banking, 
and the conclusions of this paper also manifests that the policy can 
reduce stock price synchronicity. Therefore, other developing countries 
can consider setting some thresholds for informal financial systems, 
establishing a stricter regulatory system for these financial institutions, 
and upgrading the implementation capacity of formal financial in
stitutions, etc., to ensure the healthy development of firms and the 
country. 

Of course, this paper has some limitations. First, this paper is based 
on the background of China, and the conclusions drawn are more 
applicable to developing countries. For developed countries, where the 
economic market is more complete, the applicability of this paper’s 
conclusions is questionable. Therefore, in the future, the impact of the 
regulation of informal financial business on the risk of corporate stock 
price collapse in the context of developed countries can be investigated. 
Second, as the weightiest financial supervision policy in China at pre
sent, the NAMR has a lot of room for further exploring its economic 
consequences, such as systemic financial risk, credit resource allocation 
efficiency, and monetary policy effectiveness at the macro level, as well 
as corporate R&D investment and firm value at the micro level. Finally, 
there is also scope to focus on exploring the impact of the NAMR on 

Table 13 
Grouping of the degree of external supervision.   

(1) (2) (3) (4) (5) (6) (7) (8)  

High analyst 
attention 

Low analyst 
attention 

High analyst 
attention 

Low analyst 
attention 

High institutional 
investor 
shareholding 

Low institutional 
investor 
shareholding 

High institutional 
investor 
shareholding 

Low institutional 
investor 
shareholding 

VARIABLES SYN1t+1 SYN1t+1 SYN2t+1 SYN2t+1 SYN1t+1 SYN1t+1 SYN2t+1 SYN2t+1 

POST*SBD − 0.078 − 0.189*** − 0.057 − 0.164*** − 0.083* − 0.146*** − 0.068* − 0.127***  
(-0.68) (-11.67) (-0.55) (-10.39) (-1.82) (-7.75) (-1.69) (-6.97) 

DTURN − 0.218*** − 0.149** − 0.214*** − 0.153** − 0.151*** − 0.106*** − 0.149*** − 0.103***  
(-9.10) (-2.44) (-8.98) (-2.55) (-8.90) (-2.88) (-8.52) (-2.68) 

SIZE − 0.040*** − 0.011*** − 0.035*** − 0.014*** − 0.033*** − 0.016* − 0.031*** − 0.013*  
(-4.48) (-3.04) (-4.37) (-3.16) (-4.36) (-1.95) (-4.21) (-1.88) 

LEV 0.056*** 0.022*** 0.051*** 0.025*** 0.058*** 0.027** 0.060*** 0.088*  
(6.26) (2.90) (6.17) (3.03) (6.75) (2.12) (6.57) (1.90) 

ROA − 0.066*** − 0.030 − 0.060*** − 0.038 − 0.064*** − 0.012* − 0.058*** − 0.010*  
(-3.55) (-1.13) (-3.46) (-1.28) (-3.46) (-1.84) (-3.20) (-1.72) 

BM 0.223*** 0.115*** 0.219*** 0.123*** 0.213*** 0.111*** 0.208*** 0.104***  
(18.33) (10.16) (18.10) (10.23) (18.24) (2.82) (18.08) (2.69) 

DUA − 0.004 − 0.001 − 0.003 − 0.002 − 0.005 − 0.003 − 0.002 − 0.001  
(-0.95) (-0.15) (-0.76) (-0.27) (-0.83) (-0.39) (-0.72) (-0.23) 

BOAR − 0.024*** − 0.011* − 0.014* − 0.008 − 0.022*** − 0.015** − 0.014* − 0.009  
(-3.31) (-1.75) (-1.86) (-1.24) (-3.19) (-2.37) (-1.86) (-1.10) 

LSSR 0.028*** 0.012* 0.032*** 0.018** 0.030*** 0.012 0.032*** 0.014  
(3.40) (1.90) (3.52) (1.98) (3.63) (0.17) (3.74) (0.22) 

AGE − 0.007*** − 0.004* − 0.012*** − 0.006* − 0.008*** − 0.001 − 0.013*** − 0.004  
(-2.89) (-1.77) (-3.04) (-1.94) (-2.80) (-1.15) (-2.91) (-1.22) 

OWN − 0.011** − 0.006 − 0.016** − 0.009 − 0.011** − 0.006* − 0.015** − 0.009*  
(-2.07) (-1.25) (-2.14) (-1.46) (-2.13) (-1.82) (-2.28) (-1.91) 

Constant 0.598*** 0.224 0.631*** 0.237 0.187*** 0.243 0.212*** 0.257  
(16.60) (0.42) (17.71) (0.50) (2.96) (1.52) (3.25) (1.63) 

Year YES YES YES YES YES YES YES YES 
Firm YES YES YES YES YES YES YES YES 
Observations 7178 9352 7178 9352 8042 8488 8042 8488 
R-squared 0.177 0.401 0.171 0.392 0.217 0.386 0.206 0.373 
Difference in 

coefficients (p- 
value) 

0.001 0.002 0.020 0.027 

Table 13 shows the results of the subgroup tests based on the degree of external supervision. Columns (1)–(4) are grouped according to analyst focus, and columns (5)– 
(8) are grouped according to institutional investors. Appendix A provides detailed definitions of all variables. T-statistics, based on robust standard errors adjusted for 
heteroskedasticity and clustered at the firm level, are reported in brackets below the coefficients. ***, **, and * indicate significance at the 1%, 5%, and 10% level, 
respectively. 
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formal financial institutions. Under the severe impact of the NAMR 
pneumonia epidemic COVID-19 on the global economy, firms are 
experiencing increased operating difficulties, and the New NAMR Reg
ulations have indeed reduced additional financing channels for firms. In 
this circumstance, banks, as formal financial institutions, are bound to 
bear the pressure of providing firms with sufficient financing amounts. 
Therefore, the NAMR can be studied in the future concerning banks’ 
lending rate, lending scale, and lending risk. 
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Appendix A. Variable definition  

Variable type Variable name Variable 
symbol 

Variable definition 

Dependent 
variable 

Stock price synchronicity SYN1 The calculations are shown in models (3) and (4), where the individual stock return is the individual stock 
return without considering cash dividends, and the higher the value, the higher the stock price 
synchronicity 

SYN2 The calculation is shown in models (3) and (4), where the individual stock return rate is the individual 
stock return rate considering the cash dividend, the larger the value, the higher the stock price 
synchronicity 

Independent 
variable 

Policy Variable SBD Shadow banking dependence is obtained by summing up entrusted loans, entrusted wealth management, 
private lending, and the purchase of various types of shadow credit products and then dividing them by 
total assets. SBD is a proxy variable for the average shadow banking dependence of firms at the end of the 
4-period period prior to the release of the policy. Larger values indicate that firms are more severely 
affected by NAMR 

Time variable POST takes the value of 0 for the year before the policy and 1 for the year after the policy 
Control variables Stock excess exchange rate DTURN The difference between the monthly average turnover rate of stock i in year t and the monthly average 

turnover rate of stock i in year t-1 
Firm size SIZE Natural logarithm of total assets 
Gearing ratio LEV Total liabilities/total assets 
Return on assets ROA Net profit/total assets 
Book-to-market ratio BM Ratio of market value to book value of the firm 
Two positions in one DUA Takes the value of 1 if the chairman and CEO are the same person, otherwise 0 
Board size BOAR Logarithm of the number of board of directors 
Shareholding ratio of the first 
largest shareholder 

LSSR The ratio of shares held by the first largest shareholder to all stocks 

Age of the firm AGE Logarithm of the time the firm has been listed 
Ownership nature OWN Takes the value of 1 if the firm is a state-owned firm, and 0 otherwise 
Year YEAR Year dummy variable, takes the value of 1 if the observation falls in that year, otherwise it takes the value 

of 0 
Industry IND Industry dummy variable, which takes the value of 1 if the observation falls in the industry and 0 otherwise 

Robustness test Stock price synchronicity 
replacement variable 

SYN3 The calculations are shown in models (3) and (4), where the individual stock return is the individual stock 
return without considering cash dividends, and the higher the value, the higher the stock price 
synchronicity 

SYN4 The calculations are shown in models (3) and (4), where the individual stock return is the individual stock 
return taking into account the cash dividend, and the larger the value, the higher the stock price 
synchronicity 

Policy variable replacement 
variable 

SBD1 The shadow banking dependence is obtained by summing entrusted loans, entrusted finance, other 
receivables and purchase of various shadow credit products and dividing by total assets, and SBD1 is a 
proxy variable for the average shadow banking dependence of the firms at the end of the four periods 
before the policy was issued 

Mediating 
variables 

Agency costs AC Management on-the-job spending ratio, i.e., overhead/revenue, with higher values indicating higher 
agency costs for the firm 

Information transparency OPAQUE Absolute value of modified Jones model residuals 
Subgroup 

variables 
Ownership Nature OWN If the firm is a state-owned firm, the value of 1 is taken, otherwise 0 is taken 
Analysts’ attention ANAL The number of analyst concerns plus 1 is taken as logarithm 
Institutional investor holdings INVE The number of stocks held by institutional investors as a percentage of all stocks  

Appendix B. Correlation analysis 
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SYN1 SYN2 SBD POST DTURN SIZE LEV 

SYN1 1       
SYN2 0.867*** 1      
SBD 0.125*** 0.104*** 1     
POST − 0.067*** − 0.051*** − 0.025*** 1    
DTURN − 0.043*** − 0.042*** − 0.001 − 0.109*** 1   
SIZE − 0.036*** − 0.034*** − 0.003 0.061*** 0.109*** 1  
LEV 0.043*** 0.046*** − 0.005 − 0.090*** 0.119*** 0.241*** 1 
ROA − 0.062*** − 0.064*** − 0.009 0.028*** − 0.064*** − 0.032*** − 0.224*** 
BM 0.131*** 0.129*** − 0.017** 0.198*** − 0.015* 0.210*** 0.238*** 
DUA − 0.005 − 0.002 − 0.001 0.082*** − 0.103*** − 0.168*** − 0.112*** 
BOAR − 0.020*** − 0.013*** − 0.018** − 0.081*** 0.050*** 0.273*** 0.134*** 
LSSR 0.026*** 0.031*** 0.022*** − 0.012 − 0.055*** 0.212*** 0.010 
AGE − 0.008* − 0.011*** − 0.010 0.238*** 0.137*** 0.051*** 0.107*** 
OWN 0.009*** 0.012*** − 0.005 − 0.115*** 0.162*** 0.312*** 0.217***  

ROA BM DUA BOAR LSSR AGE OWN 

ROA 1       
BM − 0.096*** 1      
DUA 0.050*** − 0.108*** 1     
BOAR − 0.016* 0.158*** − 0.173*** 1    
LSSR 0.058*** 0.168*** − 0.056*** 0.008 1   
AGE − 0.056*** 0.065*** − 0.077*** 0.015 − 0.221*** 1  
OWN − 0.111*** 0.219*** − 0.312*** 0.227*** 0.162*** 0.107*** 1  

References 

Adrian, T., & Ashcraft, A. B. (2012). In Shadow Banking Regulation. Federal Reserve Bank of 
New York. Staff Report (p. 559). 

Agnello, L., Castro, V., Jawadi, F., & Sousa, R. M. (2020). How does monetary policy 
respond to the dynamics of the shadow banking sector? International Journal of 
Finance & Economics, 25(2), 228–247. https://doi.org/10.1002/ijfe.1748 

Ai, Y., Sun, G., & Kong, T. (2023). Digital finance and stock price crash risk. International 
Review of Economics & Finance, 88, 607–619. https://doi.org/10.1016/j. 
iref.2023.07.003 

Aktas, N., Andreou, P. C., Karasamani, I., & Philip, D. (2019). CEO duality, agency costs, 
and internal capital allocation efficiency. British Journal of Management, 30(2), 
473–493. https://doi.org/10.1111/1467-8551.12277 

Allen, F., Qian, Y., Tu, G., & Frank, Y. (2019). Entrusted loans: A close look at China’s 
shadow banking system. Journal of Financial Economics, 133(1), 18–41. https://doi. 
org/10.1016/j.jfineco.2019.01.006 

Ang, J. S., Cole, R. A., & Lin, J. W. (2000). Agency costs and ownership structure. The 
Journal of Finance, 55(1), 81–106. https://doi.org/10.1111/0022-1082.00201 

An, P., & Yu, M. (2018). Neglected part of shadow banking in China. International Review 
of Economics & Finance, 57, 211–236. https://doi.org/10.1016/j.iref.2018.01.005 

An, H., & Zhang, T. (2013). Stock price synchronicity, crash risk, and institutional 
investors. Journal of Corporate Finance, 21, 1–15. https://doi.org/10.1016/j. 
jcorpfin.2013.01.001 

Bai, M., Li, S., Lien, D., & Yu, C. F. (2022). The winner’s curse in high-tech enterprise 
certification: Evidence from stock price crash risk. International Review of Financial 
Analysis, 82, Article 102175. https://doi.org/10.1016/j.irfa.2022.102175 

Barka, Z., Benkraiem, R., Hamza, T., Lakhal, F., & Vigne, S. (2023). Institutional investor 
horizon and stock price synchronicity: Do product market competition and analyst 
coverage matter? International Review of Financial Analysis, 89, Article 102733. 
https://doi.org/10.1016/j.irfa.2023.102733 

Baron, R. M., & Kenny, D. A. (1986). The moderator–mediator variable distinction in 
social psychological research: Conceptual, strategic, and statistical considerations. 
Journal of Personality and Social Psychology, 51(6), 1173–1182. https://doi.org/ 
10.1037/0022-3514.51.6.1173 

Bleakley, H., & Cowan, K. (2010). Maturity mismatch and financial crises: Evidence from 
emerging market corporations. Journal of Development Economics, 93(2), 189–205. 
https://doi.org/10.1016/j.jdeveco.2009.09.007 

Boubaker, S., Mansali, H., & Rjiba, H. (2014). Large controlling shareholders and stock 
price synchronicity. Journal of Banking & Finance, 40, 80–96. https://doi.org/ 
10.1016/j.jbankfin.2013.11.022 

Buchak, G., Matvos, G., Piskorski, T., & Seru, A. (2018). Fintech, regulatory arbitrage, 
and the rise of shadow banks. Journal of Financial Economics, 130(3), 453–483. 
https://doi.org/10.1016/j.jfineco.2018.03.011. 

Callen, J. L., & Fang, X. (2015). Short interest and stock price crash risk. Journal of 
Banking & Finance, 60, 181–194. https://doi.org/10.1016/j.jbankfin.2015.08.009 

Chan, K., & Hameed, A. (2006). Stock price synchronicity and analyst coverage in 
emerging markets. Journal of Financial Economics, 80(1), 115–147. https://doi.org/ 
10.1016/j.jfineco.2005.03.010 

Chen, Z., He, Z., & Liu, C. (2020). The financing of local government in China: Stimulus 
loan wanes and shadow banking waxes. Journal of Financial Economics, 137(1), 
42–71. https://doi.org/10.1016/j.jfineco.2019.07.009 

Chen, W., Hribar, P., & Melessa, S. (2018). Incorrect inferences when using residuals as 
dependent variables. Journal of Accounting Research, 56(3), 751–796. https://doi. 
org/10.1111/1475-679X.12195 

Chen, T., Shen, C., Wu, M., & Huang, K. (2021). Effect of shadow banking on the relation 
between capital and liquidity creation. International Review of Economics & Finance, 
76, 166–184. https://doi.org/10.1016/j.iref.2021.05.006. 

Chen, T. H., Shen, C. H., Wu, M. W., & Huang, K. J. (2021a). Effect of shadow banking on 
the relation between capital and liquidity creation. International Review of Economics 
& Finance, 76, 166–184. https://doi.org/10.1016/j.iref.2021.05.006 

Chen, X., Xie, E., & Essen, M. V. (2021b). Performance feedback and firms’ R&D 
frequency: A comparison between state-owned and private-owned enterprises in 
China. Asian Business & Management, 20(2), 221–258. https://doi.org/10.5465/ 
ambpp.2016.222 

Cheong, C. S., Hoffmann, A. O. I., & Zurbruegg, R. (2021). Tarred with the same brush? 
Advertising share of voice and stock price synchronicity. Journal of Marketing, 85(6), 
118–140. https://doi.org/10.1177/00222429211001052 

Chernenko, S., & Sunderam, A. (2014). Frictions in shadow banking: Evidence from the 
lending behavior of money market mutual funds. Review of Financial Studies, 27(6), 
1717–1750. https://doi.org/10.1093/rfs/hhu025 

Cheung, Y. L., Jiang, P., & Tan, W. (2010). A transparency disclosure index measuring 
disclosures: Chinese listed companies. Journal of Accounting and Public Policy, 29(3), 
259–280. https://doi.org/10.1016/j.jaccpubpol.2010.02.001 

Cull, R., & Xu, L. C. (2003). Who gets credit? The behavior of bureaucrats and state banks 
in allocating credit to Chinese state-owned enterprises. Journal of Development 
Economics, 71(2), 533–559. https://doi.org/10.1016/S0304-3878(03)00039-7 

Davis, L. E. (2017). Financialization and investment: A survey of the empirical literature. 
Journal of Economic Surveys, 31(5), 1332–1358. https://doi.org/10.1002/ 
9781119483328.ch8 

De Long, J. B., Shleifer, A., Summers, L. H., & Waldmann, R. J. (1990). Positive feedback 
investment strategies and destabilizing rational speculation. The Journal of Finance, 
45(2), 379–395. https://doi.org/10.1111/j.1540-6261.1990.tb03695.x 

Dechow, P. M., Sloan, R. G., & Sweeney, A. P. (1995). Detecting earnings management: A 
new approach. The Accounting Review, 70(2), 193–225. https://www.jstor.org/stab 
le/248303. 

Deng, X., Gao, L., & Kim, J. B. (2020). Short-sale constraints and stock price crash risk: 
Causal evidence from a natural experiment. Journal of Corporate Finance, 60, Article 
101498. https://doi.org/10.1016/j.jcorpfin.2019.101498 

Duca, J. V. (2016). How capital regulation and other factors drive the role of shadow 
banking in funding short-term business credit. Journal of Banking & Finance, 69, 
S10–S24. https://doi.org/10.1016/j.jbankfin.2015.06.016 

Durnev, A., Morck, R., Yeung, B., & Zarowin, P. (2003). Does greater firm-specific return 
variation mean more or less informed stock pricing. Journal of Accounting Rresearch, 
41(5), 797–836. https://doi.org/10.1046/j.1475-679X.2003.00124.x 

Feng, Y., Yao, S., Wang, C., Wang, C., Liao, J., & Cheng, F. (2022). Diversification and 
financialization of non-financial corporations: Evidence from China. Emerging 
Markets Review, 50, Article 100834. https://doi.org/10.1016/j. 
ememar.2021.100834 

Fernandes, N. G., & Ferreira, M. A. (2009). Insider trading laws and stock price 
informativeness. Review of Financial Studies, 22(5), 1845–1887. https://doi.org/ 
10.1093/rfs/hhn066 
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