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Abstract
Tech-based SMEs are important subjects for achieving national innovation-driven 
development, and it is crucial to study whether and how changes in the macro-
institutional environment affect their innovation efficiency. New Asset Manage-
ment Regulation (NAMR) is a policy promulgated by the Chinese government to 
address the chaotic expansion of shadow banking in China, and this study treats 
it as a quasi-natural experiment, selecting a sample of Chinese GEM-listed firms 
from 2015 to 2019, adopting the event study method and the generalized double dif-
ference method, and empirically testing the impact of shadow banking contraction 
on the innovation efficiency of Chinese tech-based SMEs and its mechanism. This 
study finds that shadow banking contraction under the NAMR significantly improves 
innovation efficiency of tech-based SMEs. The mechanism test finds that the NAMR 
can optimize the debt financing structure of tech-based SMEs, reduce their financ-
ing costs and financing risks, and ultimately accelerate their innovation efficiency 
by improving their financing efficiency, which supports the hypothesis of “financ-
ing efficiency view”; it is further found that, to tech-based SMEs, the more they 
rely on shadow banking and the severer financing constraints they endure, the more 
obvious NAMR’s effect is on improving innovation efficiency. The findings not only 
provide some empirical evidence to clarify the controversy of shadow banking in 
China from the perspective of firm innovation, but also have some implications for 
the subsequent financial regulatory reform.
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1 Introduction

Tech-based SMEs are important subjects for practicing innovation-driven devel-
opment in China. To tech-based SMEs, high innovation efficiency means bet-
ter innovation input–output ratio (Cruz-Cázares et al., 2013; Manzaneque et al., 
2020). Meanwhile, the characteristics of high risk, long cycle time, and uncer-
tainty of innovation (Crick & Jones, 2000) make tech-based SMEs demand for 
sustained and large external financial investment to maintain high quality innova-
tion efficiency. However, the high operational risk (Zhu et al., 2012), weak risk 
prevention (Pederzoli et  al., 2013), and severe information asymmetry (Chen 
et al., 2019; Hoffman et al., 1998) of tech-based SMEs make it difficult for them 
to obtain large-scale financing from formal channels such as banks. Therefore, in 
order to obtain adequate innovation funding, tech-based SMEs are forced to turn 
to informal channels such as shadow banks for financing (Allen et al., 2019).

In China, SMEs are the main force of shadow bank borrowing (Lu et  al., 
2015). Among them, tech-based SMEs are more liable to be involved in long-
term investment activities such as innovation which demand sufficient financ-
ing to sustain. Thus, it is important to investigate the impact of the change in 
the size of shadow banks on the innovation efficiency of tech-based SMEs from 
the perspective of financing. The Chinese Growth Enterprise Market (GEM) is 
a securities market that provides financing opportunities for tech-based SMEs 
that are temporarily unable to list on the Chinese Main Board. Therefore, this 
study chooses Chinese GEM-listed firms as the proxy research sample of tech-
based SMEs due to two reasons, which are the difficulty of data acquisition on 
one hand, and most Chinese GEM-listed firms, with technical innovativeness and 
small size as a common typical feature, reflecting the overall picture of Chinese 
tech-based SMEs on the other.

Compared to other developed countries, Chinese shadow banking is a prod-
uct of off-balance-sheeting of domestic assets in the context of restricted bank 
credit impulses and less securitization of assets (Agnello et al., 2020; Allen et al., 
2019; Irani et al., 2021). This kind of unofficial banking agencies manifest them-
selves mainly as “shadow of banks”, which essentially as a partial replacement 
for commercial bank credit driven by SMEs’ financing needs (Guo & Xia, 2014). 
Since their sources of funding are mainly savings funds of firms and residents, 
they are not subject to the regulatory capital requirement framework and central 
bank supervision (Lu et al., 2015). In recent years, driven by the high financing 
demand of SMEs and the high return motive of large firms (Allen & Gu, 2021), 
the scale of shadow banking in China has expanded significantly, which not only 
exacerbates the rising cost of social financing, but also amplifies systemic finan-
cial risks through multi-layer nesting (An & Yu, 2018).

In November 2017, the People’s Bank of China, together with various min-
istries and commissions, issued a draft of the New Asset Management Regula-
tion (NAMR) for public comment back, which laid the basic policy guidance for 
governing shadow banking and preventing financial risks. On April 27, 2018, 
the NAMR was officially promulgated and implemented, to regulate qualified 
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investors identification, break rigid exchange and resolve multi-layer nesting, 
which is of great significance for preventing and controlling financial risks. 
Since the release of the NAMR for public comment back, the scale of shadow 
banking in China has indeed witnessed a substantial decline.

However, at the micro enterprise level, has the shadow banking contraction 
changed the original financing model of tech-based SMEs, thus affecting the 
efficiency of innovation? To answer the question, this study empirically exam-
ines the impact of shadow banking contraction on the innovation efficiency of 
tech-based SMEs and its mechanism of action from the “financing constraint 
view” hypotheses and the “financing efficiency view” hypotheses. We use the 
NAMR as a quasi-natural experiment, adopting the event study method and the 
generalized double difference method, and selecting a sample of Chinese GEM-
listed firms from 2015 to 2019. It is found that the contraction of shadow banks 
under the NAMR significantly improves the innovation efficiency of tech-based 
SMEs; the mechanism test finds that the NAMR can optimize the debt financing 
structure of tech-based SMEs, reduce their financing cost and financing risk, and 
ultimately accelerate their innovation efficiency by improving the financing effi-
ciency, which supports the “financing constraint view” hypothesis. It is further 
found that, to the tech-based SMEs, there is a positive relationship between the 
effect of the NAMR on improving innovation efficiency and the degree of their 
reliance on shadow banking as well as the extent of financing constraints on 
them.

This study makes the following important contributions: (1) It is the first to 
expand the research on the factors influencing innovation efficiency of tech-
based SMEs from the macro policy perspective of shadow banking contraction. 
Although it has been found in previous studies that firm innovation efficiency is 
mostly influenced by the micro level (Qiao & Fung, 2016; Xie et al., 2020), few 
studies have addressed this topic from a macro policy perspective. (2) It enriches 
the research on the economic consequences of shadow banking contraction from 
the perspective of firm innovation. Among the existing literature studying the 
economic consequences of shadow banking expansion (Chernenko & Sunderam, 
2014; Gong et al., 2021; Grochulski & Zhang, 2019; Lu et al., 2015; Yang et al., 
2019), there is almost no research on shadow banking contraction. (3) It pro-
vides some basis for the formation of a dialectical view of the shadow bank-
ing problem in China. Regarding the impact of shadow banking expansion in 
China, opposing views have emerged in academia: one is that shadow banking 
expansion promotes credit development in capital markets (Chernenko & Sun-
deram, 2014; Duca, 2016); whereas the other is that shadow banking expansion 
amplifies systemic financial risks (Gong et al., 2021; Le et al., 2020; Yang et al., 
2019). And this study presents empirical evidence on new aspects from the per-
spective of the relationship between shadow banking contraction and innovation 
efficiency.

The rest of the study is composed of realistic background, literature review 
and research hypothesis, study design, empirical results, mechanism testing, fur-
ther testing, as well as research conclusions and implications.
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2  Realistic background

The implementation of the NAMR1 marks the formal formation of a new regula-
tory framework that mainly regulates and shrinks shadow banking: firstly, to exclude 
most SMEs and guiding most of them to focus on their main business and move 
away from the virtual to the real world, the NAMR identifies qualified firm investors 
as legal entities with net assets of not less than 10 million at the end of the previ-
ous year; secondly, a series of provisions in the NAMR, such as regulating capital 
pools, breaking rigid exchange, eliminating multi-layer nesting, and restricting chan-
nel business, have greatly improved market resource allocation; thirdly, the NAMR 
emphasizes the combination of institutional and functional regulation to achieve 
penetrating regulation, which brings participating entities and operating assets into 
the scope of regulation to prevent multiple arbitrages, enhance the efficiency of 
capital use, reduce transaction costs and prevent financial risks brought by shadow 
banking.

In practice, the implementation of the NAMR has indeed achieved the objective of 
shrinking the size of shadow banking. Figure 12 shows the trend of the average size 
of shadow banking in China by province from 2015 to 2019. With the release of the 
NAMR for public comment back in November 2017, the growing scale of the new 
shadow banking scale began to show a downward trend after peaking in January 
2018. Especially after the official introduction of the NAMR in April 2018, the scale 
of shadow banking grew negatively, directly falling from 88,683 billion to − 66,380 
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Fig. 1  Trend of the average size of shadow banking in China by province. Data source: China CEInet 
Statistics Database

1 Announcement of the People’s Bank of China on the New Asset Management Regulation policy for 
public comment back (Draft for Comments). http:// www. pbc. gov. cn/ rmyh/ 105208/ 34204 39/ index. html.
2 The data are obtained from the China CEInet Statistics Database, which is a huge economic statistical 
database group organized by China National Information Center through specialized processing by virtue 
of its good cooperation with national government departments. In Fig. 1, the vertical axis represents the 
average growth scale in the size of shadow banking (the size of shadow banking in the current period 
minus the size of shadow banking in the previous period), and the horizontal axis reflects the time in 
semi-annual basis.

http://www.pbc.gov.cn/rmyh/105208/3420439/index.html
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billion, a decrease of 174.85%, and then showing a negative range of low fluctua-
tions. This reflects the effectiveness of the implementation of the macro policy of 
the NAMR.

3  Literature review and research hypothesis

3.1  Literature review

3.1.1  Economic consequences of shadow banking

Academically, two opposing views have emerged from studies on the expansion of 
shadow banking in China: one is that shadow banks act as a complement and alter-
native to formal banks, and their expansion promotes credit development in capi-
tal markets. Shadow banks tend to provide short-term loans due to the absorption 
of short-term idle funds (Duca, 2016), which improves the replenishment of firm 
liquidity (Chernenko & Sunderam, 2014). Another opinion holds that the expansion 
of shadow banking amplifies systemic financial risks due to unregulated and mul-
tiple nesting. At the financial market level, the rapid expansion of shadow banking 
reduces the proportion of liquidity per unit of social financing, increases the vul-
nerability of the financial system (Gong et  al., 2021), and makes credit financing 
more accessible to large firms, consequently creating financing mismatches (Gro-
chulski & Zhang, 2019). At the firm level, in the environment of insufficient supply 
of long-term funds, firms are prone to the maturity mismatch of “short loans and 
long investment” in shadow bank financing, which aggravates the financial risks of 
economic entities (An & Yu, 2018; Le et al., 2020).

3.1.2  Debt financing impact mechanism of innovation efficiency

It has been argued that for SMEs, in addition to equity financing as the external 
source of innovation funding, debt financing can also promote innovation (Cornag-
gia et al., 2015; Madrid-Guijarro et al., 2016; Xin et al., 2017). And the mechanism 
of debt financing affecting innovation efficiency can be divided into the “financing 
constraint view” hypothesis and the “financing efficiency view” hypothesis. The 
“financing constraint view” hypothesis suggests that debt financing can alleviate 
the financing constraint of firms and promote R&D investment to improve inno-
vation efficiency (Benfratello et  al., 2008). While, the “financing efficiency view” 
hypothesis suggests that the improvement of debt financing efficiency can reduce the 
chances of firms investing inefficient funds, and the efficiency of firms’ innovation 
will be improved with the same innovation output (Gomariz & Ballesta, 2014).

Taken together, international research on the consequences of shadow banking 
contraction has not yet received attention, and there are fewer studies on the impact 
on the innovation efficiency of tech-based SMEs. This study examines the impact 
of shadow banking contraction on the innovation efficiency of tech-based SMEs 
and the mechanism of action by using the NAMR as a quasi-natural experiment, and 
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tries to explain and supplement the connotation of the macro policy NAMR on micro 
tech-based SMEs from the perspective of different financing needs.

3.2  Research hypothesis

3.2.1  Based on the “financing constraint view”

According to the “financing constraint view”, shadow banks can provide credit sup-
port to tech-based SMEs that cannot be financed through formal channels, while the 
impact of the contraction of shadow banks under the NAMR has undoubtedly cut 
some of their financing channels, aggravated the financing constraint, made it dif-
ficult to meet the demand for innovation, and ultimately reduced the efficiency of 
innovation.

The financing needs of firms can be divided into two categories: investment 
financing needs and financing needs to alleviate liquidity constraints (Tse & Wong, 
2011). Due to innovation activities, tech-based SMEs often have more eager invest-
ment financing needs (Zhou et al., 2021). The theory of financing priority (Myers & 
Majluf, 1984) suggests that firm financing tends to follow the sequence of endog-
enous financing over exogenous financing. However, since endogenous financing 
can hardly meet the innovation needs of tech-based SMEs, it becomes an indispen-
sable source of funding (Carbo-Valverde et  al., 2009; Cressy & Olofsson, 1997; 
Petersen & Rajan, 1994). In the current environment of imperfect capital market and 
low stock market in China, debt financing is still one of the channels for most Chi-
nese tech-based SMEs to meet their investment financing needs (Maes et al., 2019). 
Based on the difference in credit sources, debt financing can be divided into for-
mal financing channels represented by banks, and informal channels represented 
by shadow banks. Due to the severe information asymmetry (Chen et  al., 2019), 
high operational risk (Zhu et al., 2012), and weak risk prevention ability (Pederzoli 
et al., 2013) of tech-based SMEs, formal institutions like banks have difficulties in 
accurately assessing the development trend of firms and set credit quotas based on 
the prudence of innate risk control threshold such as restrictions to constrain their 
financing.

To obtain adequate innovation funding, tech-based SMEs are forced to turn 
to informal channels like as shadow banks for financing (Allen et  al., 2019). The 
implementation of the NAMR has led to the contraction of shadow banks, which 
may exacerbate the financing constraints of tech-based SMEs and reduce innova-
tion efficiency. In terms of financing channels, the NAMR disrupts the relationship 
between supply and demand of funds in the original capital market, limits the exter-
nal sources of funds for tech-based SMEs, and weakens the alternative and com-
plementary functions of shadow banks to formal credit. Meanwhile, in terms of 
financing costs, the contraction of shadow banks reduces the supply of capital in 
the capital market, and due to the limitation of the total amount of formal financial 
loans, the cost of future borrowing from both shadow banks and formal channels is 
raised substantially for tech-based SMEs, making financing “more difficult”. It has 
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been found that financing constraints reduce the investment efficiency (Borisova & 
Brown, 2013; Efthyvoulou & Vahter, 2016; Silva & Carreira, 2012).

The investment efficiency of tech-based SMEs is mainly reflected in the innova-
tion efficiency. Under the contraction of shadow banking caused by the NAMR, the 
financing constraint of tech-based SMEs is more serious and they have to cut down 
the relevant innovation investment (Yu et al., 2021), and undoubtedly leading to the 
low innovation efficiency. Accordingly, this study proposes hypothesis H1a.

H1a: Tech-based SMEs’ innovation efficiency decreases under the impact of the 
contraction of shadow banking due to the NAMR.

3.2.2  Based on the “financing efficiency view”

The “financing efficiency view” argues that shadow banking does not fundamentally 
solve the innovation needs of tech-based SMEs, but rather greatly increases their 
original financing costs and risks, and present inefficient financing instead, which 
leads to more challenges for their future operation and development. The NAMR, 
however, restricting the development of shadow banks and allowing capital to be 
concentrated in high-quality firms, improves the financing efficiency of tech-based 
SMEs by enhancing the allocation of social resources, and consequently drives their 
innovation efficiency.

Firstly, the funds provided by shadow banks are mostly short-term loans, which 
makes it difficult to meet the long-term innovation financing needs of tech-based 
SMEs. Shadow banks tend to provide short-term loans because they can reduce the 
risk of firm default (Wu & Shen, 2019) and rely on short-term credit instruments 
for wholesale funding (Duca, 2016). If tech-based SMEs “lend short and invest 
long”, this can lead to maturity mismatches and increased financial risk (Bleakley & 
Cowan, 2010).

Secondly, shadow banking invariably raises the original financing costs of tech-
based SMEs. Under China’s credit crunch policy, banks tend to choose large firms 
as lending targets, but large firms prefer to use most of their funds for subsidiaries 
or affiliated firms. As a result, only a small portion is lent in the form of entrusted 
loans, constituting the interest chain of “large firms-commercial banks-shadow 
banks”, which indirectly raises the original financing cost of tech-based SMEs (Lu 
et al., 2015). Meanwhile, high returns drive more commercial banks to be willing to 
invest funds from formal channels into shadow banks, and the scarcity of resources 
from formal channels raises financing costs (Wang et  al., 2021). In order to meet 
the long-term demand for innovative financing, tech-based SMEs have to frequently 
raise funds from shadow banks and are forced to pay additional interest and oper-
ating costs, forming a vicious circle of “the more they borrow, the poorer they 
become”.

Finally, shadow banking aggravates the financing risk of tech-based SMEs. 
Under the financing term mismatch, once they are in poor condition and the overall 
performance is not good, the high leverage generated by the shadow bank financing 
will aggravate their innovation burden and lead to “borrowing new for interest” and 
“deterioration of assets and liabilities”, and even bankruptcy (Gopalan et al., 2014). 
Therefore, to avoid the unwelcomed dilemma, tech-based SMEs prefer to operate 
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conservatively when the operational risk is high, for example, using the financing 
for business management rather than technological innovation (Harford et al., 2009), 
to avoid more risk from innovative activities.

In a comprehensive view, the NAMR enhances the financing efficiency of tech-
based SMEs in three aspects: optimizing financing structure, reducing financing 
cost, decreasing financing risk, and thus enhancing innovation efficiency through the 
regulation of shadow banks. Accordingly, this study proposes hypothesis H1b.

H1b: Tech-based SMEs’ innovation efficiency rises under the impact of the con-
traction of shadow banking due to the NAMR.

4  Study design

4.1  Sample and data sources

Tech-based SMEs mainly focus on technological innovation, operate on a small 
scale and have high potential for innovation and development. Most of the listed 
firms in China GEM are technically innovative and generally small, which represent 
the overall picture of tech-based SMEs. This study selects GEM-listed firms from 
2015 to 20193 as the research samples. The sample data are processed as follows: 
(1) delete the samples of financial industry firms; (2) delete the samples of firms 
listed after the release of the NAMR for public comment back; (3) delete the sam-
ples of firms that cannot satisfy the estimation window period and event window 
period in the event study method; (4) delete the samples of ST and PT firms; (5) 
delete the samples of firms with missing data. The final samples of 3353 observa-
tions were obtained. To control for outliers, continuous variables were Winsorized 
treated at 1% and 99% levels. The event study method selects daily data for the cor-
responding window period, and the regression analysis uses annual data. The micro 
data, such as innovation efficiency, financial data and related firm governance, are 
obtained from Chinese CSMAR and WIND databases, while macro data, such as 
shadow banking and social financing scale are obtained from China CEInet statisti-
cal database.

4.2  Identification strategy and model setting

The double difference model (DID) is a classic method to verify the effect of exog-
enous policies. However, since the NAMR is issued by the state, and all firms will be 

3 The reason for using 2019 as the final year is that Chinese firms’ business conditions continue to fluc-
tuate in the context of the COVID-19 that started to emerge in China at the end of 2019, which means 
that the relevant firm data become abnormal from 2020 onwards, and therefore, we need to exclude the 
special samples after 2019. The reason for using 2015 as the starting year of the study is that on Novem-
ber 17, 2017, the NAMR for public comment back was released, and since 2019 is the final year of the 
study, in order to avoid interference from other events due to the long duration of the previous data, 2015 
is chosen as the starting year to achieve a symmetrical and balanced sample period centered on the time 
of the event.
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affected at the same point in time, it is difficult to distinguish the “treatment group” 
and “control group” in a strict sense. Therefore, this study draws on the study of 
Greenland et al. (2020) to construct a generalized double difference model (GDD) 
based on the conventional double difference method. The GDD is applicable to the 
situation where all individual firms are exposed to policy shocks, but each individual 
firm is affected to a different extent. The steps are as follows: firstly, the event study 
method is used to calculate the cumulative abnormal returns (CAR) of tech-based 
SMEs after the policy release to determine their different degrees of response to the 
contraction of shadow banking; and then the GDD is applied to measure the change 
in their innovation efficiency.

4.2.1  Event study method

The event study method can accurately and intuitively capture the impact of the con-
traction shock of shadow banking on micro firms due to the NAMR. The first is the 
selection of the event date. This study takes place on November 17, 2017, which is 
the release date of the NAMR for public comment back, as the event date. The reason 
is that, since the release of the NAMR for public comment back, the number of news 
media reports has surged and the policy has gained widespread attention; moreover, 
the formal introduction of the policy has been expected by the market, and various 
financial institutions have adjusted their related businesses accordingly; most impor-
tantly, such non-predetermined chain-reactive events can better highlight the validity 
of the event research method. Second, the CAR is calculated using the capital asset 
pricing model constructed by Sharpe (1964), which can reflect the abnormal fluctua-
tion of firm stock returns during the event window, and also the different reactions 
of tech-based SMEs to the promulgation of the NAMR. The CAR is calculated as 
follows.

where Ri,t is the tech-based SME’s stock return, Rf ,t is the risk-free rate of return, 
Rm,t is the market rate of return, and �i,t is the disturbance term.

4.2.2  Generalized double difference method

This study constructs the following GDD model and controls for firm and year fixed 
effects.

In model (2), IE is the innovation efficiency; POST is a dummy variable for whether 
or not the NAMR for public comment back is released, taking the value of 0 before 
release and 1 after release; CAR_ad is the value of the CAR after the event study 
method is calculated to be positive; CONTROL is a set of control variables, with 
∑

FIRM and 
∑

YEAR indicating that the model controls for firm and year fixed effects. 
In addition, the regression results were corrected for firm-level clustering. In addition, 

(1)Ri,t − Rf ,t = �i
(

Rm,t − Rf ,t

)

+ �i,t

(2)
IEi,t+1 = �1POST × CAR_adi,t + �2POST × CONTROLi,t +

∑

FIRM +

∑

YEAR + �i,t
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to mitigate the effect of policy occurrence on the control variables in the model, the 
data of control variables are all initial values for a period of time.

4.2.3  Variable definition

The core variable of interest in this study is innovation efficiency (IE), and a data envel-
opment analysis (DEA) model is constructed to measure it. Two indicators, R&D per-
sonnel input and R&D capital input, are selected as the innovation input of firms in 
terms of human and material resources; two indicators, number of patent applications 
and operating income, are selected to reflect the innovation output of firms in terms of 
quantity and amount. Among them, the number of patent applications is obtained by 
calculating the weighted average after assigning weights of 0.5, 0.3 and 0.2 to inven-
tion, utility model and design patents, respectively. Meanwhile, this study constructs 
the policy variable (CAR_ad), the time variable (POST), and also selects the firm size 
(SIZE), intangible assets (IA), gearing ratio (LEV), return on assets (ROA), earnings 
before interest and tax (EBIT), the shareholding ratio of the first largest shareholder 
(LSSR), government subsidy (GS), and ownership nature (OWN) as control variables 
with reference to relevant studies. In addition, financing structure (FS), financing cost 
(FC), financing risk (FR), and financing efficiency (FE) are added as mediating vari-
ables in the mechanism test below. The specific variables are defined in Table 1.

5  Empirical results

5.1  Descriptive statistics

Table 2 shows the results of descriptive statistics of the variables. It can be seen that 
IE of the sample firms has a maximum value of 1, a minimum value of 0, and a mean 
value of 0.207, indicating that the overall innovation efficiency of tech-based SMEs is 
low; CAR_ad has a maximum value of 244.684, a minimum value of 82.617, a mean 
value of 175.785, and a median value of 139.268, reflecting that most tech-based SMEs 
are affected by the NAMR, and the number of those significantly affected is high; the 
mean value of the POST is 0.507 and the standard deviation is 0.268, implying a more 
balanced selection of sample periods. Further, the IE is grouped into descriptive analy-
sis by the year of the release of the NAMR for public comment back, and it is found that 
the innovation efficiency differences of tech-based SMEs are narrowed and improved 
overall after the event of the NAMR, which initially verifies the hypothesis H1b.
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5.2  Event validity test and market reaction analysis

5.2.1  Event validity test

In order to test whether the release of the NAMR for public comment back receives 
wide market attention, this study, using the Baidu index,4 referring to what Lin 
et  al. (2016) have done in their research, analyzes the search situation before and 
after the release of the NAMR for public comment back. In order to make the search 

Table 2  Descriptive statistics of 
variables

Variable N Mean p50 sd Min Max

IE 3353 0.207 0.159 0.146 0.002 1
CAR_ad 3353 175.785 139.268 8.892 82.617 244.684
POST 3353 0.507 1 0.268 0 1
SIZE 3353 12.411 10.339 1.872 5.393 18.342
IA 3353 0.241 0.232 0.040 0.043 0.487
LEV 3353 0.334 0.308 0.192 0.028 3.512
ROA 3353 0.044 0.053 0.106 − 1.859 0.466
EBIT 3353 0.046 0.059 0.119 − 1.835 0.767
LSSR 3353 0.298 0.282 0.123 0.030 0.812
GS 3353 14.957 15.297 1.939 5.635 19.914
OWN 3353 0.054 0 0.225 0 1
POST = 0
 IE 1643 0.100 0.053 0.138 0.002 0.876

POST = 1
 IE 1710 0.163 0.085 0.122 0.003 1
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New Asset Management Regulation search index

Fig. 2  Baidu index before and after the release of the NAMR for public comment back. Data source: 
China Baidu Index Database

4 China Baidu index reflects the search scale of a keyword in China Baidu website, which is calculated 
by weighting the searched frequency of each webpage keyword, the higher the index, the higher the 
attention of netizens.
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more precise, this study identifies the keywords as “NAMR” and the full name of 
the policy. The release date of the NAMR for public comment back was November 
17, 2017, and Fig. 25 shows the Baidu index for each 15 days before and after the 
release. It can be seen that the search volume of web users soars after the release 
date of the NAMR for public comment back, and all of them reach the peak on the 
3rd day after the release. This can indicate that the release of the NAMR for public 
comment back is an unexpected event with strong exogenous nature, which verifies 
the validity of designating November 17, 2017 as the event date.

5.2.2  Market response analysis

The capital asset pricing model is used to analyze the market reactions during the 
window period before and after the release of the NAMR for public comment back 
to capture the value impact of tech-based SMEs’ short-term exposure to the contrac-
tion of shadow banking under the NAMR. While testing the statistical significance, 
the model is set to estimate the window period of 180 days, and the CAR of tech-
based SMEs is calculated by using 2 days before and after the event date as the event 
window period. From Table 3, it can be seen that the CAR shows a strong negative 
significance during the event window period. It indicates that the event of the NAMR 
has a significant negative impact on the stock price volatility of tech-based SMEs in 
the short term, which can intuitively reflect the extent to which they are impacted by 
the NAMR.

5.3  Regression results

This study calculates CAR of tech-based SMEs after the policy release by the event 
study method, and the CAR is positively processed to obtain CAR_ad to reflect the 
impact of tech-based SMEs affected by the contraction of shadow banking under the 
NAMR, and we find the larger the value is, the more severe the impact manifests. 
Table 4 presents the regression results between the contraction of shadow banking 
and the innovation efficiency of tech-based SMEs under the NAMR. It can be seen 

Table 3  Cumulative abnormal 
returns during the event window

Note: ***, **, * denote significant at the 1%, 5%, and 10% levels, 
respectively

Number of days until the event date Cumulative 
abnormal 
return

− 2 − 3.003***
− 1 − 2.641***
0 − 2.063***
1 − 2.798***
2 − 3.849***

5 In Fig. 2, the horizontal axis represents the number of days from the event date, and the vertical axis 
reflects the Baidu index.
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that the regression coefficient of the interaction term POST × CAR_ad and IE is sig-
nificantly positive at the 1% level, indicating that tech-based SMEs, which are more 
affected by the contraction of shadow banking, have improved their innovation effi-
ciency instead. Therefore, the hypothesis H1b is verified.

5.4  Robustness tests

5.4.1  Parallel trend test

The differences in policy catering, firm governance, and especially financing 
sources between SOEs and private firms lead to different motivations for inno-
vation, which may affect significant differences in innovation efficiency between 

Table 4  Shadow banking 
contraction and innovation 
efficiency under the NAMR 

Note: the regression results were corrected for firm-level clustering, 
and the values in parentheses are t-values. ***, **, * denote signifi-
cant at the 1%, 5%, and 10% levels, respectively

Variables (1) (2)
IE IE

POST × CAR_ad 0.283*** 0.302***
(4.36) (5.77)

POST × SIZE 0.001 0.026***
(0.55) (2.85)

POST × IA 0.211* 0.252***
(1.72) (2.63)

POST × LEV 0.080* 0.091**
(1.71) (2.06)

POST × ROA 0.113 0.124*
(0.98) (1.69)

POST × EBIT 0.068 0.075*
(1.08) (1.66)

POST × LSSR 0.044 0.045
(0.81) (0.97)

POST × GS 0.008* 0.132***
(1.65) (2.76)

POST × OWN − 0.003 − 0.015
(− 0.07) (− 1.00)

Constant 0.109*** 0.036
(17.45) (1.10)

Firm NO YES
Year NO YES
Observations 3353 3353
R-squared 0.089 0.137
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the two types of firms. Therefore, this study suspects that tech-based SMEs with 
different ownership nature are most likely to violate the parallel trend hypothesis. 
OWN is used as the independent variable and IE is used as the dependent vari-
able for the regression test, with other control variables held constant. Column 
(1) of Table 5 shows the test results, and the regression coefficients of OWN and 
IE are not significant, which indicates that the development trend of innovation 
efficiency of tech-based SMEs with different ownership nature does not differ 
systematically and passes the parallel trend test.

Table 5  Robustness tests

Note: the regression results were corrected for firm-level clustering, and the values in parentheses are 
t-values. ***, **, * denote significant at the 1%, 5%, and 10% levels, respectively

Parallel trend test Variables Placebo test Excluding other 
major events 
during the same 
period

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

IE IE (dummy 
event year: 
2015)

IE (dummy 
event year: 
2016)

IE

OWN − 0.004 POST × CAR_ad 0.001 0.003 0.257***
(− 0.28) (0.34) (1.27) (6.04)

SIZE 0.012** POST × SIZE 0.008* 0.014** 0.019**
(2.09) (1.75) (2.02) (2.02)

IA 0.341*** POST × IA 0.116* 0.152** 0.388***
(2.94) (1.83) (2.23) (2.85)

LEV 0.036* POST × LEV 0.062* 0.091** 0.119***
(1.90) (1.78) (2.11) (2.61)

ROA 0.046 POST × ROA − 0.008 − 0.013 0.179**
(0.42) (− 0.03) (− 0.09) (1.98)

EBIT 0.044 POST × EBIT − 0.033 − 0.065 0.022
(0.49) (− 0.31) (− 0.63) (0.54)

LSSR 0.110* POST × LSSR 0.025 0.041 0.036
(1.67) (0.52) (0.76) (0.18)

GS − 0.001 POST × GS 0.007** 0.012*** 0.253***
(− 0.33) (2.32) (3.36) (2.73)

POST × OWN 0.011 0.015 0.024
(0.86) (1.00) (1.31)

Constant 0.044 Constant 0.029 0.034 0.041
(1.04) (1.08) (1.12) (0.92)

Firm YES Firm YES YES YES
Year YES Year YES YES YES
Observations 3353 Observations 3353 3353 3353
R-squared 0.070 R-squared 0.076 0.081 0.144
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5.4.2  Placebo test

To remove the interference of stochastic factors to conclusions, this study conducts a pla-
cebo test by flattening the time of policy implementation forward. Therefore, this study 
selects 2015 and 2016 as the year of the dummy event respectively, and re-runs the GDD 
test. The corresponding test results are shown in columns (2) and (3) of Table 5. It can be 
seen that the regression coefficient of the interaction term POST × CAR_ad and IE is not 
significant in both columns, implying that it is indeed the contraction of shadow banking 
under the NAMR in 2017 that led to the improvement of innovation efficiency.

5.4.3  Excluding other major events in the same period

In the event study test, this study also uses the Hang Seng Index in Hong Kong, China 
(excluding Mainland Chinese firms) as the benchmark market return. This is because the 
Hang Seng Index, with the exclusion of mainland-listed Chinese firms, is not only insulated 
from the impact of the NAMR, but also circumvents the possible disruptions caused by 
other contemporaneous events in the China mainland. Column (4) of Table 5 presents the 
corresponding results, and the regression coefficient of the interaction term POST × CAR_
ad and IE remains significant at the 1% level after excluding the interference of other major 
events in the same period, hence strengthening the robustness of the results.

5.4.4  Other robustness tests

On the event interval, 5 days before and after the event are selected as the new event 
interval, and the CAR is recalculated. The conclusions remain robust after testing.

6  Mechanism testing

This study then examines the “financing efficiency view” mechanism between the 
NAMR and the innovation efficiency. Specifically, if the “financing efficiency view” 
hypothesis is valid, it will lead to the decrease in both the proportion of short-term 
borrowing in the debt financing structure and the cost of debt financing, and the reduc-
tion in financing risk as well, which will ultimately lead to the increase of financing 
efficiency of tech-based SMEs and improve their innovation efficiency. Next, this study 
constructs the following mediating effect test model based on model (2). 

(path a)
IEi,t+1 = �1POST × CAR_adi,t + �2POST × CONTROLi,t +

∑

FIRM +

∑

YEAR + �i,t

(path b)
MEDi,t+1 = �1POST × CAR_adi,t + �2POST × CONTROLi,t +

∑

FIRM +

∑

YEAR + �i,t

(path c)

IEi,t+1 =�1POST × CAR_adi,t + �2POST ×MEDi,t + �3POST × CONTROLi,t

+

∑

FIRM +

∑

YEAR + �i,t
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In the above model, MEDs are added as mediating variables, representing financing 
structure (FS), financing cost (FC), financing risk (FR) and financing efficiency (FE), 
respectively.

6.1  Financing structure

Financing structure (FS) is defined as the ratio of firm short-term borrowings to all 
borrowings, and the corresponding regression results are presented in columns (1), 
(2) and (3) of Table  6. It can be seen that the regression coefficient between the 
interaction term POST × CAR_ad and FS in column (2) of Table 6 is significantly 
negative at the 1% level. In column (3), the regression coefficients of the interaction 
terms POST × CAR_ad and POST × FS with IE are both significant, verifying the 
mediation effect of financing structure. For robustness, the Sobel test was also con-
ducted, and the p-value obtained was 0. The proportion of mediating effects to the 
total effect was 35%.

6.2  Financing cost

This study measures financing cost (FC) as the ratio of interest expense on debt to 
total debt. Columns (1), (4) and (5) of Table 6 report the test results, and it can be 
seen that the mediation mechanism of financing cost holds. In addition, the p-value 
of Sobel test is 0, and the proportion of mediating effect to the total effect is 32%.

6.3  Financing risk

This study uses the net debt ratio to measure financing risk (FR), which is the ratio 
of the difference between interest-bearing debt and money capital to the difference 
between shareholders’ equity and perpetual debt, and the larger the net debt size of 
the firm, the greater the financing risk. Columns (1), (6) and (7) of Table 6 show 
the regression results, indicating that financing cost as a mediating variable is sig-
nificant. In addition, the p-value of Sobel test is 0, and the proportion of mediating 
effect to the total effect is 26%.

6.4  Financing efficiency

The DEA model is constructed to measure debt financing efficiency (FE). Consider-
ing the characteristics of high input, high risk and high growth of tech-based SMEs, 
and at the same time to avoid the high covariance among indicators, this study 
selects the inverse of FS, FC and FR as input indicators; the total asset turnover 
rate, operating income growth rate and return on net assets represent the operating 
capacity, development capacity and profitability of tech-based SMEs respectively 
as output indicators. Columns (1), (8) and (9) of Table  6 show the results of the 
mediation test for financing efficiency. It can be seen that financing efficiency plays 
a mediating role. In addition, the p-value of Sobel test is 0, and the proportion of 
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intermediation effect to the total effect is 87%. This fully confirms the hypothesis of 
“financing efficiency view”.

7  Further testing

Next, this study conducts heterogeneity tests based on the shadow banking depend-
ence and financing constraints of tech-based SMEs respectively.

7.1  Shadow banking dependence

From the perspective of financing efficiency, tech-based SMEs, which are highly 
dependent on shadow banks, have low financing efficiency all year round, mak-
ing it difficult to drive innovation efficiency. Now, with the NAMR reducing the 
original financing cost and financing risk by limiting the scale of shadow banks, 
their financing efficiency can be improved and innovation efficiency can be pro-
moted. Trust loans and entrusted loans in the Statistical Table of Social Financ-
ing Scale issued by the People’s Bank of China are selected to be divided by 
the total scale of social financing as proxy variables for firms’ shadow banking 
dependence (SBD). The samples are grouped by the annual median of the indus-
try, and when the shadow banking dependence is higher than the median, they are 
divided into a group with high shadow banking dependence, otherwise a group 
with low dependence.

Columns (1) and (2) of Table  7 shows that the regression coefficient of the 
interaction term POST × CAR_ad and IE is significantly positive at the 1% level 
in the shadow banking high dependence group, while in the low shadow banking 
dependence group, the corresponding regression coefficient is significant at the 
10% level and the between-group difference test suest coefficient is significant at 
the 1% level. It shows that the higher the reliance on shadow banking financing 
under the NAMR is, the more efficient the innovation will be.

7.2  Financing constraints

This study explores whether the NAMR promotes or inhibits the innovation effi-
ciency of tech-based SMEs with severe financing constraints. The SA index is 
chosen as a proxy variable for financing constraint (FFC), and the larger the value 
is, the more serious the degree of financing constraint will be. The same grouping 
is performed: when the SA index is higher than the median of the sample industry 
year, it is divided into the high financing constraint group, otherwise it is divided 
into the low financing constraint group. Columns (3) and (4) of Table 7 show that 
the regression coefficient of the interaction term POST × CAR_ad and IE in the 
high financing constraint group is significantly positive at the 1% level; while the 
low financing constraint group is significant at the 5% level, and the between-
group difference test suest coefficient is significant at the 5% level. It implies that 
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the contraction of shadow banking under the NAMR is more likely to enhance 
the innovation efficiency of tech-based SMEs with severe financing constraints. It 
further verifies the hypothesis of “financing efficiency view”.

8  Research conclusions and implications

8.1  Research conclusions

This study explores the impact of shadow banking contraction on the innovation 
efficiency of tech-based SMEs and its mechanism of action, based on the NAMR 
for public comment back issued in 2017. The study finds that the innovation effi-
ciency of tech-based SMEs is improved under the impact of shadow banking 

Table 7  Further tests

Note: ***, **, * denote significant at the 1%, 5%, and 10% levels, respectively

Variables High SBD group Low SBD group High FFC group Low FFC group
(1) (2) (3) (4)

IE IE IE IE

POST × CAR_ad 0.207*** 0.067* 0.274*** 0.171**
(3.78) (1.72) (3.92) (1.96)

POST × SIZE 0.013 0.009 0.004 0.013*
(1.14) (0.95) (0.40) (1.69)

POST × IA 0.518*** 0.205** 0.386* 0.220*
(2.61) (2.12) (1.66) (1.72)

POST × LEV 0.081** 0.055** 0.124** 0.087*
(2.07) (2.19) (2.04) (1.66)

POST × ROA 0.126* 0.130* 0.197* 0.082
(1.66) (1.69) (1.65) (1.54)

POST × EBIT 0.094 − 0.060 0.103* 0.089*
(0.95) (− 0.44) (1.85) (1.70)

POST × LSSR 0.108 0.104 0.050 0.054
(1.51) (1.16) (0.59) (0.60)

POST × GS 0.098* 0.103** 0.134** 0.118**
(1.68) (1.97) (2.25) (2.18)

POST × OWN − 0.021 − 0.012 − 0.013 − 0.011
(− 0.57) (− 0.42) (− 0.46) (− 0.52)

Constant 0.062 0.039 0.049 0.083
(0.61) (0.42) (1.25) (0.98)

Firm YES YES YES YES
Year YES YES YES YES
Observations 2078 1275 1911 1442
R-squared 0.103 0.098 0.106 0.100
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contraction caused by the NAMR; the mechanism test finds that the contraction 
of shadow banks under the NAMR can optimize the debt financing structure of 
tech-based SMEs, reduce their financing costs and financing risks, and ultimately 
accelerate their innovation efficiency by improving financing efficiency, which 
supports the hypothesis of “financing efficiency view”; further tests find that for 
tech-based SMEs with higher reliance on shadow banks and more severe financ-
ing constraints, the contraction of shadow banks under the NAMR improves their 
innovation efficiency.

8.2  Implications

This study has important insights: firstly, the role of the NAMR policy under the 
new situation needs to be deeply understood from multiple perspectives. On the 
one hand, for non-tech SMEs, it is likely to restrict some of their financing chan-
nels, resulting in insufficient daily liquidity. However, on the other hand, the find-
ings exclude the “financing constraint view” hypothesis and support the “financing 
efficiency view” hypothesis, indicating that the NAMR improves the financing effi-
ciency of tech-based SMEs and accelerates the innovation efficiency. Therefore, in 
the long term, the NAMR has more advantages for tech-based SMEs, and its preven-
tion of systemic risks, promotion of financing balance, and superior innovation effi-
ciency can better contribute to national innovation activities and support the devel-
opment of the real economy.

Secondly, how China will follow up on the steady progress of the policy imple-
mentation of the NAMR. At this stage, under the severe impact of the COVID-19 on 
the global economy, the extension of the transition period of the NAMR to the end 
of 2021 is conducive to relieving the pressure of financial institutions to rectify the 
situation. The subsequent steady implementation of the NAMR requires policy coor-
dination between the capital market and the insurance market, and efforts to achieve 
a dynamic balance between financial risk prevention and control to and serve the 
real economy and go hand in hand with the interest rate market reform.

Finally, in the future, China needs to explore and develop more ways to broaden 
the financing channels of tech-based SMEs. At this stage, the scale of bank credit 
to undertake off-balance sheet financing contraction is still limited, the vigor-
ous development of multi-level financial markets is on high demand for the future, 
more policies need to be formulated to expand the financing channels of tech-based 
SMEs. Only when all these demands are met, can the function of financial services 
entities be strengthened and the sustainable development of national innovation be 
promoted.

Funding This work was Funded by the Fundamental Research Funds for the Central Universities 
[2020YJS061] (China); The National Social Science Foundation of China [19BGJ001].
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