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Abstract 
 
As Schumpeter argues, innovation is a central driver of economic development. Understanding the determinants of 

innovation is crucial for economists and policymakers in transitional China. The research explores the empirical results 

from the Shanghai-Hong Kong Stock Connect and adds knowledge to the question: How does financial liberalization 

affect China? The paper finds that companies included in the Shanghai-Hong Kong Stock Connect show higher 

innovation after its implementation. 
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1. Introduction 
 
As Joseph Schumpeter1, who coined the phrase “creative destruction,” claims long ago, innovative entrepreneurship 

is the underlying driver of economic development. Innovation is particularly important for China to maintain economic 

growth in the future. For three decades following the start of the Reform and Opening-up Policy in 1978, China 

appeared to have an inexhaustible amount of low-cost labour. From 1980 to 2011, China was experiencing a relatively 

low wage and a large workforce with a favorable dependency ratio2. But, signs of labour shortage started to emerge 

in the early 2000s3 4. The Chinese economy is at a “crossroads”. Without the demographic dividend, the country must 

raise the growth of total factor productivity to achieve robust growth. Therefore, innovation becomes a key factor in 

determining the future of the Chinese economy. 

The Shanghai-Hong Kong Stock Connect is one of the most recent efforts to integrate the Chinese capital market 

into the global financial system. The Stock Connect was launched on November 17, 2014. From this date, international 

investors have been allowed to trade more than 500 eligible stocks listed in the Shanghai Stock Exchange (SSE) 

through the Hong Kong market. As a step towards the liberalization of China’s capital market, its effect on innovation 

should be assessed to better understand its overall impacts on the economy and society. 

There are some existing studies on this very recent policy. For example, Agarwal et al.5 incorporate the Stock 

Connect in an overall analysis of China’s capital outflows to analyze the capital allocation patterns of Chinese 

institutional investors. Wang et al.6 and Bai and Chow7 both find that the implementation of the Stock Connect had 

asymmetric impacts on market data in the Mainland and Hong Kong markets. And, according to Burdekin and Siklos8, 

capital flows through the Stock Connect have affected the A-H share premium. However, there has not been a study 

about the potential innovation impact of the Stock Connect. This paper elaborates on the research about the Stock 

Connect by extending the scope of analysis beyond market data and assessing its impacts on the real economy. Using 

a panel dataset of non-financial firms listed in the Shanghai Stock Exchange, the paper finds a robust positive impact 

of the Stock Connect on firm innovation even after firm fixed effects and confounding factors are controlled. The 

analysis of the dynamics of the policy impact shows that the positive influence on innovation increases over time. 
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Findings of the paper suggest that allowing international investors to invest directly in the Mainland market can be 

beneficial to the Chinese economy. 

 

 

2. Data and Methodology 
 

To assess the impact of the Shanghai-Hong Kong Stock Connect on firm innovation, the author collects data on the 

timing of inclusion into the Stock Connect, firm’s patent application numbers, and other firm-level characteristics 

from the China Stock Market & Accounting Research (CSMAR) database. The panel dataset includes all non-financial 

firms, which are listed in the SSE and went public before the launch year (2014) of the policy, over the period 2009-

2017. 

 

2.1. Launch of The Shanghai-Hong Kong Stock Connect 
 

The launch of the Shanghai-Hong Kong Stock Connect was one of the most recent landmarks in the liberalization 

process of China’s capital market. It aims at establishing a more direct mutual stock access between the Mainland 

market and the Hong Kong market. Before the Stock Connect, foreign institutional investors could only access the A-

share market through the Qualified Foreign Institutional Investor (QFII) and the RMB Qualified Foreign Institutional 

Investor (RQFII) programs9. These programs require regulatory approval and had been subjected to strict, individually 

granted trading quotas10 11. In comparison, the Stock Connect is more convenient and efficient as the foreign investors 

do not need to have an account on Mainland China. HKSE subsidiaries are responsible for trading, clearing, and 

settlement of the Stock Connect, and all fund transfers are in Hong Kong12. 

On April 10th 2014, the China Securities Regulatory Commission (CSRC) and the Securities and Futures 

Commission (SFC) of Hong Kong SAR announced the Shanghai-Hong Kong Stock Connect13. The two regulatory 

agencies approved the launch of the Stock Connect on November 17, 2014. The “northbound trading link” (from 

HKSE to SSE) covers about 90% of the SSE’s market capitalization and 80% of the average daily turnover and has a 

daily trading quota for net purchases of RMB 52 billion. As of December 2019, foreign holdings of the stock value in 

the SSE exceeded RMB 500 Billion. Compared to the total market capitalization of the eligible stocks, foreign 

holdings constituted about 2% of the total market value. Despite being a small market participant, the share of foreign 

ownership through the stock connect varies significantly across stocks. The highest ownership proportion exceeds 

20% for those firms that attract foreign investors the most. In addition, since there’s no restriction on selling shares, 

foreign investors can effectively use the “threat of exit”14 to influence corporate governance. 

Though there’s a clear launch date for the Stock Connect, not all companies were included on that date. A company 

needs to meet either of the two criteria to be included in the Stock Connect: 1) It needs to be included in either SSE 

180 index or SSE 380 index, which is constructed based on industrial representation, trading volume, the size of the 

company, revenue growth rate, and return on equity15 16; 2) a company is included if it is traded in both the Shanghai 

and the Hong Kong markets (the so-called A-H shares). Therefore, if a company later becomes an index constituent 

or becomes cross-listed in both markets, it will be added into in the Stock Connect on a later date. As a result, only 

about 80% of companies in the treatment group were included in the Stock Connect in 2014. To better account for the 

different treatment years of stocks, the author chooses the year in which a stock was first included in the Stock Connect 

as the year of inclusion for the particular stock. 

 

2.2. Firm Innovation Data 
 

This paper uses annual invention patent application numbers as a proxy to measure firm innovation levels. Information 

on patent applications comes from the CSMAR database. Patent data is chosen over R&D data as a measure of 

innovation. Compared to patent data, which measures the output of innovation, R&D data is subjected to accounting 

choices17. 

A good proxy for innovation using patent data is the cite-weighted patent counts, which can capture the difference 

in patent quality18. However, the citation data of patents is not disclosed by China National Intellectual Property 

Administration (CNIPA)19. This could be crucial when dealing with patent data in China for there is a quality-over-

quantity concern regarding the boom in patents in China in recent years. As shown by Li20, government subsidies 

contribute to the recent patent surge in China. Similarly, Lei et al.21 show that there is a peak in patent filings in 

December. The authors argue that the peak is caused by firms trying to meet annual patenting quotas by splitting a 

patentable invention into multiple applications. 
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However, there is a way to alleviate the concern. The Chinese patent system grants three types of patents: invention 

patents, utility-model patents, and design patents. Within the three types, invention patents are the most 

technologically advanced and, thereby, the most innovative ones. The application for an invention patent must meet 

the requirement of “novelty, inventiveness, and practical applicability”22. In contrast, utility-model and design patents 

only require that a similar application has not previously been granted. So, only invention patents are considered as 

innovation outputs to control for patent quality. Also, we choose patent application data over granted patent data for 

two reasons. First, patent grants do not contain information about the year of application which, arguably, better 

reflects innovation activities. So, using patent grants would create a mismatch between the actual innovation activities 

and the recognition of the activities. Second, patent application data are chosen over patent grants due to a lack of 

data. Considering we are analyzing a policy implemented in 2014, the extra lag in data in having applications granted 

would exacerbate the lack of observation years. Therefore, following past literature23 24, this paper uses the patent 

application number as the measure of innovation. 

Besides, the quantity-over-quality concern may be exaggerated. In an examination of innovation in the Chinese 

economy, Wei et al.25 find that the annual growth rates of both patent grants and patent applications by Chinese 

applicants are higher in foreign patent offices than in the Chinese patent office. Assuming foreign patent offices have 

not been affected by China’s emphasis on innovation, the increase in Chinese patent numbers seems to come from 

actual innovation with no obvious cost on patent quality. The authors also find that the annual growth rate of citations 

by foreign patents on patents approved in the Chinese patent office by Chinese applicants is much higher than the 

annual growth rate of patent applications in CNIPA by Chinese applicants. The evidence suggests that not only has 

the number of Chinese patents surged but also the patent quality exhibited a real and robust improvement over time. 

So, the annual invention patent application number is used as a proxy for firm innovation. Since the distribution 

of patent applications is highly skewed to right, we take the log form of invention patent application numbers as the 

dependent variable26. The innovation proxy is winsorized at 1% and 99% levels to reduce outliers in the data. 

 

2.3. Control Variables 
 

Following existing studies on firm innovation to control for the time-varying difference in firm characteristics between 

companies that are in the Stock Connect and those that are not, the paper controls for the operating revenue (in log), 

the return on equity, the ratio of fixed asset, the capital expenditure ratio, the capital stock per employee (in log), and 

the price to book ratio. All control variables are obtained from the CSMAR database. The variables are winsorized at 

1% and 99% levels. 

 

Table 1. Summary Statistics 

 

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

VARIABLES N mean sd min max 

      

i-Patent Applications 5,322 36.45 91.68 0 636 

Log (i-Patent Applications) 5,322 2.285 1.547 0 6.457 

Operating Revenue 7,101 1.949*1010 1.177*1011 63,111 2.880*1012 

ROE 7,101 0.0605 0.182 -1.022 0.816 

Fixed Asset Ratio, 7,106 0.247 0.181 0.00193 0.736 

Capital Expenditure Ratio 7,093 0.107 0.154 0.00064 0.954 

K/L 6,859 1.761*107 1.214*108 0 5.010*109 

Price to Book Ratio 6,880 5.453 5.993 -5.917 47.12 

1 – Lerner 7,087 0.889 0.0814 0.531 1.181 

Log (Operating Revenue) 7,101 21.90 1.619 17.46 26.25 

Log (K/L) 6,858 15.06 1.455 11.79 19.18 

Mean (1 - Lerner) 7,107 0.889 0.0712 0.636 0.984 

 

2.4. Methodology 
 

We use a difference-in-difference specification to assess the relationship between inclusion in the Stock Connect and 

firm innovation, based on the following regression: 
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Yit=α+βDi(t-1)+γXi(t-1)+Aj+Bi+Ct+εit, (1) 

 

 

 

where 𝑌𝑖𝑡  is a measure of firm innovation, log(invention patent applications + 1), of the company i in year t, Aj, Bi, 

and Ct account for industry, company, and year fixed effects, respectively, Xit is a set of time-varying firm-level 

variables, and εit is the error term. Industry fixed effects are controlled to account for the impact caused by firms’ 

decision to change their primary industry. A change in its primary industry could indicate a significant shift in corporate 

strategies and, hence, could influence the company’s innovation decisions. The variable of interest is Dit, a dummy 

variable that equals 1 at the year of first inclusion and years after, and equals 0 otherwise. Since innovation outputs 

are produced after decisions on investing in R&D, the regression takes one-year lag in time-varying variables, Xi(t-1), 

and the variable of interest, Di(t-1). When estimating equation (1), we allow for firm-level clustering of standard errors. 

 

 

3. Empirical Findings 
 

3.1. Parallel Trend Assumption 
 

The empirical analysis rests on the assumption that there is no pre-existing difference in time trends across treated and 

untreated groups: Companies that were affected by the inclusion into the Stock Connect did not experience an increase 

in invention patent applications due to some pre-existing differences in time trends. Since the selection process is not 

random, companies that have been in the Stock Connect were different from those that are not included in terms of 

firm innovation level. Examining the firm innovation cross-sectionally, we find that companies that were in the Stock 

Connect in 2014 had more invention patent applications before the launch of the Stock Connect (see Figure 1). 

However, with time-varying control variables, the difference in time trends becomes insignificant. As shown in Table 

2, firm-level controls capture the trend difference between the treatment group and the control group. Before the policy 

implementation companies that were included in the Stock Connect in 2014, on average, filed more invention patent 

applications. Nonetheless, after controlling for time-varying company characteristics, there was no significant 

difference in the linear time trends between the treatment group and the control group in the pre-Stock Connect period. 

 

 
Figure 1. Distributions of invention patent application numbers (in log) in 2013 for the companies that were in the 

Stock Connect in 2014 (Treatment) and that are in the control group (Control). 
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Table 2. The difference in time trends between the treatment group and the control group: pre-Stock Connect period 

 

 (1) (2) 

VARIABLES Model 1 Model 2 

   

Treated 0.592*** 0.361** 

 (0.124) (0.142) 

Time 0.126*** 0.113*** 

 (0.0189) (0.0265) 

Treated*Time 0.0740*** 0.0132 

 (0.0220) (0.0310) 

Constant 1.094*** -5.007*** 

 (0.105) (0.729) 

   

Observations 2,524 1,942 

Number of stock 650 616 

Controls NO YES 

Standard errors in parentheses 

*** p<0.01, ** p<0.05, * p<0.1 

 

The estimation model used in Model 2 is Yit=α+βTreated+γTime+δTreated*Time+θXi(t-1)+εit, where Treated is a dummy 

variable equals 1 if a company were included in the Stock Connect in 2014 and 0 otherwise, Time is a linear time trend, Xi(t-1) is 

the set of control variables discussed above. The regression covers the period 2009-2013. 

 

3.2. Stock Connect and Firm Innovation 
 

Results in Table 3 indicate that the inclusion into the Stock Connect significantly increases firm innovation. The policy 

dummy is positive and significant in all regressions. In column 1, inclusion into the Stock Connect resulted in a 0.5047 

increase in the log value of invention patent applications. When time-varying firm-specific factors and various fixed 

effects are controlled (in Model 2 and Model 3), the coefficient of interest becomes smaller but remains significant. 

This is likely because the selection bias, in the criteria of picking eligible companies, is controlled. Nonetheless, the 

full regression (Model 3) suggests that the inclusion into the Stock Connect has a positive effect on firm innovation, 

and the result is significant at 10% significance level. To gauge its economic effect, let’s consider the average company 

in the year of the launch of the Stock Connect. The mean observation in 2014 has a log value of the number of 

invention patent applications equals 2.3940. A 0.1087 increase in the log value suggests an increase in invention patent 

applications from 9.96 to 11.22 applications per year, equivalent to a 12.6% rise. Result in Model 3 indicates that the 

inclusion into the Stock Connect stimulates firm innovation even after we control for several time-varying company 

characteristics and company, year, and industry fixed effects. 

To test the robustness of the findings, the author estimates the policy effects on annual invention patent applications 

using a different modelling assumption. Since patent applications are count data and show significant over-dispersion, 

negative binomial regressions are used as an alternative estimation model. Table 4 shows the results from negative 

binomial regressions. The policy dummy is positive and significant in all specifications. And, the estimated impact is 

similar. 
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Table 3. The impact of inclusion into the Stock Connect on firm innovation 

 

 (1) (2) (3) 

VARIABLES Model 1 Model 2 Model 3 

    

Stock Connect_D 0.5047*** 0.2943*** 0.1087* 

 (0.0353) (0.0845) (0.0647) 

Log (Operating Revenue)  0.5231*** 0.0638 

  (0.0363) (0.0616) 

ROE  0.4159*** 0.0902 

  (0.1433) (0.1041) 

Fixed Asset Ratio  -0.7485*** -0.5701*** 

  (0.2480) (0.2147) 

Capital Expenditure Ratio  0.5188** -0.0108 

  (0.2101) (0.1689) 

Log (K/L)  0.0270 0.1963*** 

  (0.0358) (0.0728) 

Price to Book Ratio  0.0012 0.0029 

  (0.0054) (0.0048) 

Constant 1.9238*** -9.6166*** -1.9269* 

 (0.0505) (0.7248) (1.0522) 

    

Observations 4,802 4,515 4,453 

R-squared 0.0383 0.4727 0.8371 

Industry FE NO YES YES 

Year FE NO YES YES 

Company FE NO NO YES 
Robust standard errors in parentheses 

*** p<0.01, ** p<0.05, * p<0.1 

 

Table 4. The impact of inclusion into the Stock Connect on firm innovation: Negative binomial models 

 

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

VARIABLES Model 1 Model 2 Model 3 Model 4 

     

Stock Connect_D 0.4971*** 0.3792*** 0.1362*** 0.1041** 

 (0.0239) (0.0248) (0.0467) (0.0476) 

     

Observations 4,802 4,518 4,518 4,394 

Controls NO YES YES YES 

Industry FE NO NO YES YES 

Year FE NO NO YES YES 

Company FE NO NO NO YES 
Standard errors in parentheses 

*** p<0.01, ** p<0.05, * p<0.1 

 

3.3. Dynamics of Stock Connect and Firm Innovation 
 

The author then examines the dynamic relationship between the inclusion into the Stock Connect and firm innovation. 

Following the practice of Beck et al.27, the regression model is set up as follow: 

 

 

Yit=α+β
1
Dit

-4+β
2
Dit

-3+…+β
8
Dit

3+γXi(t-1)+Aj+Bi+Ct+εit,  (2) 
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where a series of dummy variables are included in the standard regression to estimate the year-by-year effects of 

inclusion into the Stock Connect on invention patent applications. The Stock Connect dummy variables, the “D”s, 

equal 0, with two exceptions: D-a equals 1 in cases when a company is in the 𝑎th year before its first inclusion into 

the Stock Connect, and D+b equals 1 in cases when a company is in the 𝑏th year after its first inclusion into the Stock 

Connect. We exclude the year of inclusion, so the “βs” estimate the dynamic effect on firm innovation relative to the 

year of inclusion. Xi(t-1) is the same set of lagged time-varying firm-level variables that are used in the primary 

regression. And, Aj, Bi, and Ct account for industry, company, and year fixed effects, respectively. At the endpoints, 

D-4 equals 1 for all years that are 4 years or more before the first inclusion, while D+3 equals 1 for the year that is 3 

years after the first inclusion. Each of the dummy variables D-a and D+b captures the impact of the Stock Connect on 

a specific year relative to the first implementation on a company. 

Figure 2 indicates that the positive effect of Stock Connect on firm innovation increased over time. This makes 

economic sense since it may take a long time to transform inputs in innovation to patent applications. So, it is likely 

to see more positive effect on firm innovation over time. 

 

 
Figure 2. The dynamic impact of inclusion into the Stock Connect on firm innovation 

 

The figure plots the dynamic impact of the inclusion into the Stock Connect on the natural log of annual invention 

patent applications relative to the year of the firm’s first inclusion. The dashed lines represent 95% confidence 

intervals, adjusted for firm-level clustering. 

 

 

4. Conclusion 
 

This paper assesses how the establishment of the Shanghai-Hong Kong Stock Connect affects firm-level innovation 

of stocks listed in the Shanghai Stock Exchange. It shows a robust positive relationship between the Shanghai-Hong 

Kong Stock Connect and firm innovation. Being included in the Stock Connect, on average, increases a company’s 

innovation, measured in invention patent application numbers, by 12.6%. Additional dynamics analysis suggests that 

the positive impact of the policy increases over time. 

China’s capital market is going through a new wave of “Reforming and Opening-up”. The Shenzhen-Hong Kong 

Stock Connect was launched in 2016, the Shanghai-London Stock Connect was launched in 2019, and the Shanghai-

Germany Stock Connect was proposed in 2019. Clearly, the Shanghai-Hong Kong Stock Connect is only one of the 

reform policies on Chinese capital market. The lessons we draw from this experiment could serve the benefits of the 

larger economy. 

The author acknowledges the insufficiency of data to conduct more sophisticated research at this point. The 

Shanghai-Hong Kong Stock Connect was officially proposed in early 2014 and launched later in the same year. Since 

the data on patent only went through 2017, we have limited post-treatment observations. And, more conclusive 

findings will require data in the coming years. However, the bottomline is that integrating the Chinese capital market 
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with the global markets seems to bring benefits to the Chinese economy. 
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