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Abstract 
Based on the micro-enterprise data of the nine cities in the PRD in the data-
base of China’s industrial enterprises from 1998 to 2007, from two aspects of 
innovation input and innovation output, this article analyzes the impact of 
Hong Kong, Macao and Taiwan capital entering the Pearl River Delta region 
on the innovation capabilities of enterprises in the region. The empirical re-
sults show that at the enterprise level, the company’s R & D investment and 
new product output decrease with the increase of Hong Kong, Macao and 
Taiwan capital entry. At the industry level, the deeper the entry of Hong 
Kong, Macao and Taiwan-funded industries, the stronger the inhibitory effect 
on corporate R & D investment and new product output. Combining the re-
sults of these two aspects, the estimation results of this article show that the 
entry of Hong Kong, Macao and Taiwan capital into the Pearl River Delta re-
gion has a negative effect on the innovation ability of enterprises. 
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1. Introduction 

Innovation ability is an important source and driving force for determining 
whether a country or region can achieve technological progress, industrial struc-
ture upgrade, and economic growth is an indispensable condition for achieving 
sustainable development. The theory of technology spillovers believes that FDI 
can directly or indirectly bring technological transfer to host country enterprises. 
Will the entry of foreign capital have a positive impact on the innovation capa-
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bilities of host country enterprises? Existing literature generally has three differ-
ent views on this issue: “promotion theory”, “inhibition theory” and “threshold 
effect theory”. However, due to the process of marketization and system reform 
in various regions, the basis of regional economic development and the envi-
ronment for scientific and technological progress, and the amount and quality of 
FDI utilization in different regions are different, and these differences affect the 
motivation and ability of local economic entities to absorb FDI technology 
spillovers. So there are regional differences in the impact of foreign investment 
on technological innovation capabilities (Li & Zhang, 2008), we need to carry 
out specific analysis for different regions. Luo & Ge (2015) also believed that 
the impact of foreign capital entry on the independent research and develop-
ment of enterprises in the region should be analyzed according to the specific 
economic environment. Therefore, this article selects the Pearl River Delta re-
gion, where foreign capital is abundant, and studies the impact of Hong Kong, 
Macao and Taiwan foreign investment on the innovation of enterprises in the 
region. 

China’s Pearl River Delta region is a key area for foreign direct investment. 
This region attracts a large number of foreign direct investments with low labor 
costs and preferential tax policies. From 1979 to 2016, the actual use of foreign 
direct investment in Guangdong Province amounted to US $40.85 million, US 
$255.29 million in Hong Kong capital, US $818.34 million in Taiwan capital, and 
US $8.65 million in Taiwan capital. The proportion of Hong Kong, Macao and 
Taiwan capital in foreign investment rose from 67% in 2000 to 77% in 2016. The 
proportion of foreign direct investment in the Pearl River Delta in Hong Kong, 
Macao and Taiwan is higher than that in non-Hong Kong, Macao and Taiwan. 
Here we want to explain some concepts. Generally speaking, “foreign direct in-
vestment (FDI)” generally includes two types: “foreign investment” and “Hong 
Kong, Macao and Taiwan investment”. The former refers to Chinese-foreign 
joint ventures, cooperation, and wholly foreign-owned enterprises, but Exclud-
ing enterprises invested by overseas Chinese and Hong Kong, Macao and Tai-
wan, also known as “foreign-funded enterprises”; the latter refers to joint ven-
tures, cooperation and wholly-owned enterprises invested by Hong Kong, Ma-
cao, Taiwan and overseas Chinese, also known as “Hong Kong, Macao and Tai-
wan foreign-funded enterprises”. Due to their habit, they are generally referred 
to as “foreign investment” (Wang & Li, 2003). When analyzing the impact of 
foreign investment on the innovation ability of enterprises in existing literature 
studies, they often focus on analyzing foreign investment, such as Luo & Ge 
(2015), Wu (2012), Wang et al. (2006). When analyzing the impact of foreign 
investment on China’s innovation capacity, Hong Kong, Macao and Taiwan in-
vestment was not included in the foreign investment, or Hong Kong, Macao and 
Taiwan investment was not analyzed separately. However, in the Pearl River 
Delta region, the cumulative total investment of Hong Kong, Macao and Taiwan 
capital is greater than foreign investment. In the face of this regional feature, this 
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article focuses on whether the entry of Hong Kong, Macao and Taiwan capital 
into the Pearl River Delta region will help strengthen the Pearl River Delta on 
the independent innovation capabilities of enterprises. 

The rest of the paper is arranged as follows: the second part reviews and 
summarizes the relevant literature; the third part is data description and the de-
finition of variables; the fourth part is model setting and empirical analysis; the 
fifth part summarizes the full text. 

2. Literature Review 

The research in this paper is mainly related to two literatures, one is the litera-
ture on the factors that affect the innovation ability of enterprises, and the other 
is the literature about how foreign direct investment affects the innovation of 
enterprises. Summarizing previous research, we can divide the factors affecting 
corporate innovation into two major categories: First, the company’s own cha-
racteristic variables, including enterprise size, financing constraints, capital in-
tensity, per capita wages, human capital, ownership factors, and the degree of 
foreign ownership etc.; Second, external environmental variables, including ex-
ports, environmental factors of external demand, market competition, govern-
ment contact factors, etc. (Zhang et al., 2007; Nie et al., 2008; Kang, 2011; Zhang 
et al., 2012; Wu, 2012). Among them, the impact of FDI on corporate innovation 
has been measured from data from different perspectives and at different levels. 
Generally, foreign capital entering has direct and indirect effects on the host 
country, among which indirect effects include competition effects, technology 
spillover effects, and related effects. The combined effect of these effects makes 
the following three views on the impact of foreign investment on domestic en-
terprise innovation. 

2.1. Promotion Theory 

Scholars who advocate that foreign capital entry will promote the independent 
innovation capabilities of national enterprises believe that foreign direct invest-
ment mainly promotes the improvement of technological innovation capabilities 
in host countries through the indirect effects of competition effects, technology 
spillover effects, and front-to-back industry connections. For example, Wang et 
al. (2006) verified that the driving force for the improvement of independent 
innovation capabilities of national enterprises in the host country came from the 
competitive effect of international capital’s participation in the local market, us-
ing local panel data from 1998 to 2003. It is inevitable to increase research and 
development funds to improve the technological level of the enterprise. Jiang & 
Xia (2005), Tong & Yan (2005) demonstrated the conclusion that foreign capital 
will promote independent innovation of national enterprises from the perspec-
tive of technology spillover effects. The former takes the domestic high-tech in-
dustry as a research object, and believes that FDI will promote the R & D activi-
ties of domestic enterprises through demonstration and imitation effects, scien-
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tific and technological personnel mobility, and personnel training. The latter 
uses relevant data at the inter-provincial level and takes the number of patent 
applications as a proxy for innovation capabilities, and concludes that foreign 
investment has a significant positive spillover effect on the number of patent ap-
plications in China. Zhang (2008) also verified that foreign capital has a signifi-
cant spillover effect on the independent innovation output of Chinese enterpris-
es from the perspective of innovation input and innovation output. On the other 
hand, Qiu et al. (2008) and Wang et al. (2010b) etc. have verified the indepen-
dent innovation effect of foreign capital on enterprises in the host country based 
on the perspective of industrial association. Qiu et al. (2008) obtained from the 
panel data of the manufacturing industry: FDI’s promotion of domestic enter-
prises’ innovation ability is more brought by backward linkage. However, Wang 
et al. (2010b) believed that the technological externalities formed by FDI through 
the forward linkage of the industry are conducive to improving the innovation 
efficiency of downstream domestic-funded enterprises. 

The above literature is based on empirical analysis using macro-statistical ca-
liber data, and most of them have obtained optimistic conclusions between for-
eign investment and corporate innovation. Turning the perspective to the micro 
level may lead to different conclusions. Du & Li (2016) use panel data at the en-
terprise level, and the research results show that foreign investment entered in 
general and through mergers and acquisitions will promote domestic companies’ 
technological research and development and product innovation. The promo-
tion of R & D innovation has been significantly reduced. Guadalupe et al. (2012) 
used data from Spanish manufacturing companies from 1990 to 2006 and found 
that domestic companies acquired by multinational companies can take advan-
tage of the lower innovation costs of multinational companies to increase their 
innovation activities. However, some literatures have used microdata to con-
clude that FDI can inhibit the innovation capabilities of domestic enterprises. 

2.2. Inhibition Theory 

Fan et al. (2008) subdivided the foreign capital stocks of enterprises and industries, 
and found that the net effect of foreign direct investment on domestic R & D in-
vestment was negative. Xing & Zhang (2009) found that the technology spillover 
effect of foreign direct investment did not have a significant promotion effect on 
China’s R & D. The competition effect of FDI showed a significant promotion or 
inhibition effect in the short term, and the long-term effect was not significant, 
also supports the theory of inhibition. Wang et al. (2010a) used the panel data of 
Chinese enterprises and the Probit random effects model. As a result, they did 
not find empirical evidence that foreign direct investment as a technology trans-
fer method significantly promoted corporate technology innovation. On the 
contrary, excessive reliance on foreign investment will inhibit the accumulation 
of local enterprises’ own capabilities and curb their independent innovation ac-
tivities. Luo & Ge (2015) Using the data of China’s manufacturing enterprises’ R 
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& D expenditure from 2005 to 2007, from the two dimensions of the proportion 
of enterprises participating in independent research and development and the 
intensity of independent research and development, investigated the impact of 
the entry of multinational companies on China’s independent research and de-
velopment, it was found that both the proportion of independent R & D compa-
nies and the intensity of independent R & D tended to decline due to the entry of 
multinational companies. 

2.3. Threshold Effect 

Wang & Zhang (2012) concluded that FDI has no obvious effect on the technol-
ogical progress of Chinese domestic enterprises. Some scholars believe that the 
effect of FDI is not obvious because of the “threshold effect”. For example, the 
economic development level of the central and western regions of China had not 
yet crossed the development threshold that caused foreign capital to have a sig-
nificant positive spillover effect. Luo & Chen (2014) Research shows that the 
impact of FDI on China’s innovation capability has a double threshold effect of 
R & D investment and a double threshold effect of R & D labor input. In prov-
inces with low R & D investment and low R & D labor input, The innovation 
ability has a negative impact; in the provinces with medium R & D invest-
ment and medium R & D labor input, FDI has a small positive impact on 
innovation ability; in the provinces with high R & D investment and high R 
& D labor investment, FDI will significantly promote the innovation ability im-
prove. 

The existing literature also mentions the impact of Hong Kong, Macao and 
Taiwan capital on the innovation capabilities of domestic enterprises, and dif-
ferent conclusions have been reached. Such as, Zhang et al. used the cross-section 
data of large industrial enterprises in China in 1995 and found that the innova-
tion efficiency of Hong Kong, Macao and Taiwan-funded enterprises was second 
only to foreign-funded enterprises. Nie et al. (2008) concluded that the effect of 
Hong Kong, Macao and Taiwan capital on corporate innovation was signifi-
cantly negative. It thought that it may be due to the fact that Hong Kong, Macao 
and Taiwan capital entering the coastal areas of the mainland of the motherland 
are mostly “three to one supplement” enterprises, or foundry enterprises, and 
these enterprises rarely engage in research and development. Luo & Ge (2015) 
also pointed out that the impact of Hong Kong, Macao and Taiwan capital on 
the innovation effect of Chinese enterprises is negative. However, most of these 
studies focus on foreign investment based on non-Hong Kong, Macao and Tai-
wan, and lack of specific analysis of Hong Kong, Macao and Taiwan investment 
and the Pearl River Delta region, especially lack of empirical analysis based on 
industry and enterprise-level micro-data. This article is different from the exist-
ing literature research perspective. This paper uses the micro-enterprise data of 
the Pearl River Delta, combined with the economic characteristics of the rich-
ness of Hong Kong, Macao and Taiwan capital in the Pearl River Delta, to ana-
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lyze the impact of the entry of Hong Kong, Macao and Taiwan capital on the 
innovation ability of the manufacturing enterprises in the Pearl River Delta. 

3. Model and Data Description 
3.1. Model 

We use the following equation to estimate the impact of the entry of Hong 
Kong, Macao and Taiwan capital on the innovation of enterprises in the Pearl 
River Delta region. The model constructed in this paper is as follows: 

0 1 2 3

1 2 3

FDI _ Firm FDI_Sector FDI_Firm FDI
   

_Sector
Sector City Year     

fit it it it it

it ijt
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In the above formula, Y is an index reflecting the independent innovation of 
the enterprise; ε  is a random error term. HMT_Firmit and HMT_Sectorit is the 
natural logarithm of Hong Kong, Macao and Taiwanese investment in enter-
prise i and industry j, respectively. Because company-level FDI and indus-
try-level FDI have a cross-complementarity to improve a company’s R & D ef-
ficiency (Fan et al., 2008), this article adds HMT_Firmit*HMT_Sectorit interac-
tion terms to the model to test how the impact of Hong Kong, Macao and Tai-
wanese direct investment on enterprises at the industry level varies with the 
degree of participation of different enterprises in Hong Kong, Macao and Tai-
wan. X represents the set of control variables for the characteristics of the en-
terprise. Sector, city and year represent dummy variables of industry, city, and 
year, which are used to control the differences between different industries, ci-
ties, and years. 

3.2. Data 

The data in this article comes from the database of China’s industrial enterprises 
above designated size from 1998 to 2007, which is widely used by economists. As 
in the existing literature, when processing data, refer to the data processing me-
thod of Brandt et al. (2012) to match the original data and delete error records 
that do not conform to the basic logical relationship. such as: 1) Key indicators 
are missing; 2) The main business income is less than 5 million RMB, the num-
ber of employees is less than 8 or the R & D expenditure is negative; 3) The total 
assets are less than the total of current assets, the total of fixed assets, and the 
average annual balance of fixed assets. In addition, according to the research 
purpose of this article, the cities are coded into the cities of Guangzhou, Shenz-
hen, Zhuhai, Foshan, Jiangmen, Zhaoqing, Huizhou, and Zhongshan, represented 
by 4401, 4403, 4404, 4406, 4407, 4412, 4413, 4419, and 4420. The enterprise data 
is extracted to form the enterprise data set of the nine cities in the Pearl River 
Delta. Then it analyzes the impact of Hong Kong, Macao and Taiwan capital en-
tering the Pearl River Delta on the innovation capabilities of enterprises in the 
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region. 

3.3. Variable Definitions 

Most literatures mainly select the indicators of enterprise R & D investment, new 
product output, and the number of enterprise patents when selecting enterprise 
innovation indicators. Since the data of the number of patents of enterprises in 
the database of Chinese industrial enterprises is not available, this article uses the 
two indicators of “research and development expenditure” and “new product 
output value” in the database to measure corporate innovation. Drawing on the 
practices of Nie et al. (2008), Kang (2011) and others, in order to more fully re-
flect the innovation situation of enterprises, we adopt two different ways to re-
flect the independent innovation of enterprises. One is the innovation decision 
of the enterprise, which is represented by dummy variables. It takes a value of 1 
when its new product output is greater than zero, a value of 0 in other cases, a 
value of 1 when its R & D expenditure is greater than zero, and a value of 0 in 
other cases; the other is innovation density, which takes the output value of new 
products/total industrial output value as a proxy variable for measuring innova-
tion output, and uses R & D investment/sales as a proxy variable for measuring 
innovation input. 

The main explanatory variables of this article are the share of Hong Kong, 
Macao and Taiwan investment in enterprises (HMT_Firm) and the share of 
Hong Kong, Macao and Taiwan investment in industries (HMT_Sector). Enter-
prise Hong Kong, Macao and Taiwan Investment Shares (HMT_Firm): It indi-
cates the degree of entry of Hong Kong, Macao and Taiwan investment at the 
enterprise level. This article uses the proportion of Hong Kong, Macao and Tai-
wan capital in the paid-in capital of the enterprise to measure the Hong Kong, 
Macao and Taiwan investment of the company. It is used to measure the di-
rect impact of the entry of Hong Kong, Macao and Taiwan capital on the in-
novation ability of enterprises in the Pearl River Delta region. Industry Hong 
Kong, Macao and Taiwan Investment Shares (HMT_Sector): It indicates the 
degree of entry of Hong Kong, Macao and Taiwan investment in a certain 
industry in a certain period. This article draws on the practices of Javorcik & 
Smarzynska (2004), Liu et al. (2018), and takes the sales of the enterprise as a 
weight to weight the average share of Hong Kong, Macao and Taiwan capital of 
all enterprises in the industry, and then obtains the weighted average industry 
Hong Kong and Macau. Taiwanese capital share, the specific expression is as 
follows: 

( )FDI_Firm Sale
FDI_Sector

Sale
f it fit fit

it
f it fit

∈∆

∈∆

×
=
∑

∑
 

∆it Represents the set of all enterprises t in the industry i during the period; it 
is the proportion of Hong Kong, Macao and Taiwan capital to the paid-in capital 
of enterprises f in the industry i during the period t; Salefit is the sales of compa-
ny f in industry i at time t. 
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In addition, according to the existing theoretical and empirical research lite-
rature, this article also introduces some other factors that may have an impact on 
the innovation capability of enterprises, including: export intensity (EXP), capi-
tal intensity (KLD), enterprise scale (Scale), Per capita wages (AWage), human 
capital (HCapital), financing constraints (Loan), corporate profit margin (Prof-
it), Corporate age (Age). Our definition of variables is as follows: 

Export Intensity (EXP): The ratio of the company’s export delivery value to 
the total industrial output value is taken as a logarithmic measure. Exports can 
promote domestic enterprise R & D through economies of scale, competition ef-
fects, and “export secondary school” effects; Capital Intensity (KLD): It is ex-
pressed by the ratio of the net value of fixed assets to the number of employees 
in the enterprise and taking the logarithm. Compared with labor-intensive en-
terprises, capital-intensive enterprises may pay more attention to their R & D 
investment; Enterprise scale (Scale): This article uses the logarithm of the com-
pany’s sales to measure the size of the company. The ratio of sales to production 
factors is neutral and can reflect changes in short-term demand. It is considered 
the best proxy variable for the size of the company; Per capita wage (AWage): 
The ratio of the sum of the total wages and benefits of an enterprise to the num-
ber of employees in the enterprise. Enterprises tend to attract outstanding talents 
by providing higher wages and benefits, and employees with higher levels of 
knowledge and skills will undoubtedly play a greater role in promoting innova-
tion; Human Capital (HCapital): this article uses the per capita education and 
training costs of the company as a proxy for measuring the human capital of the 
company. The companies with more human capital are more inclined to con-
duct R & D activities; Financing constraints (Loan): Measured by the ratio of in-
terest expenditure to fixed assets to reflect the external financial environment 
facing the company and its ability to obtain external credit financing (Zhang et 
al., 2012); Corporate profit margin (Profit): The ratio of operating profit to cor-
porate sales. Profit margin is the root of corporate survival, production behavior 
and innovation activities. The higher the corporate profit margin, the more ca-
pable the company is in R & D (Liu et al., 2018); Age of the enterprise (Age): 
Measured by the difference between the year of the current year and the year in 
which the company opened. 

In the regression of this paper, the natural logarithm is adopted to reduce the 
sample loss caused by some variables being zero. Table 1 gives definitions and 
simple statistical descriptions of all variables. 

4. Regression Results 
4.1. Basic Regression Analysis 

Due to whether there is a binary selection variable for R & D investment and 
new product output, and there is a clear cross-section of innovation density, 
there are a large number of enterprises’ R & D investment and new product  
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Table 1. Variables and definition. 

Variable Definition 

Innovation decision 
a value of 1 when the output of the new product is greater than zero, 
otherwise 0 

 
a value of 1 when its R & D expenditure is greater than zero,  
otherwise 0 

Innovation density Ln (the output value of new products/total industrial output value + 1) 

 Ln (R & D investment/sales + 1) 

HMT_Firm Ln (Hong Kong, Macao and Taiwan Capital/Paid-in Capital + 1) 

HMT_Sector 
Ln (Entry indicators for Hong Kong, Macao and Taiwan-funded 
industries + 1) 

Export Intensity Ln (Export Delivery Value/Industrial Sales Output Value + 1) 

Capital Intensity Ln (Net Fixed Assets/Employees + 1) 

Enterprise scale Ln (Sales) 
Per capita wage Ln ((Salary + welfare expenses)/number of employees + 1) 

Human Capital Ln(Staff education costs/number of employees + 1) 

Financing constraints Ln (Interest expense/total assets + 1) 

Corporate profit margin Ln (Operating profit/sales + 1) 

Age of the enterprise Ln ((Current year-opening year) + 1) 

 
output value of 0, so We choose the Probit model to estimate the impact of Hong 
Kong, Macao and Taiwan capital shares on corporate innovation decisions, and 
choose the Tobit model to estimate the relationship between Hong Kong, Macao 
and Taiwan investment and the density of corporate innovation. The results are 
listed in Table 2 and Table 3, respectively. Among the estimated results, the pa-
rameters of most interest are ∂1, ∂2 and ∂3. If ∂1 is significantly positive, it means 
that the increase in the share of Hong Kong, Macao, and Taiwanese capital in 
the enterprise has promoted the improvement of the innovation capacity of the 
Pearl River Delta enterprises. On the other hand, if ∂1 is significantly negative, 
the entry of Hong Kong, Macao, and Taiwanese capital in the enterprise has in-
hibited the innovation of the Pearl River Delta enterprises. If ∂2 is significantly 
positive, it means that the increase of Hong Kong, Macao, and Taiwanese capital 
in the industry has promoted the improvement of the Pearl River Delta enter-
prises’ innovation capabilities. On the other hand, if ∂2 is significantly negative, 
the increase of Hong Kong, Macao, and Taiwanese capital in the industry has 
inhibited the innovation of the Pearl River Delta enterprises. If ∂3 is significantly 
positive, the increase in direct investment by Hong Kong, Macao and Taiwan 
businessmen at the industry level will promote corporate innovation. On the 
other hand, if ∂3 is significantly negative, the increase in direct investment by 
Hong Kong, Macao and Taiwan businessmen at the industry level will inhibit 
corporate innovation. 

This article first examines the impact of corporate Hong Kong, Macao and 
Taiwan capital shares and industry Hong Kong, Macao and Taiwan capital  
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Table 2. Regression results 1. 

 
Explained variable: 

Is there a new product 
Explained variable: 

Whether independent R & D 

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

HMT_F −0.327*** −0.399*** −0.472*** −0.215*** −0.260*** −0.228** 

 (0.0247) (0.0329) (0.1050) (0.0226) (0.0275) (0.0937) 

HMT_S −0.958*** −0.321*** −0.756*** −1.801*** −1.104*** 0.0780 

 (0.0742) (0.0861) (0.2300) (0.0601) (0.0776) (0.2050) 

FS   0.179   −0.167 

   (0.2410)   (0.2230) 

EXP  0.152*** 0.0786**  −0.102*** −0.362*** 

  (0.0294) (0.0358)  (0.0276) (0.0339) 

KLD  −0.0232*** 0.0267***  −0.0352*** 0.00991 

  (0.0061) (0.0075)  (0.0058) (0.0072) 

Scale  0.144*** 0.146***  0.232*** 0.244*** 

  (0.0073) (0.0084)  (0.0063) (0.0076) 

AWage  0.138*** 0.0491***  0.257*** 0.174*** 

  (0.0110) (0.0145)  (0.0110) (0.0134) 

HCapital  0.353*** 0.474***  0.727*** 0.859*** 

  (0.0332) (0.0356)  (0.0364) (0.0432) 

Loan  1.596*** 1.744***  0.0645 1.777** 

  (0.4530) (0.5130)  (0.4780) (0.7440) 

Profit  −0.153** −0.179**  0.0608 0.0617 

  (0.0752) (0.0831)  (0.0858) (0.0825) 

Age  0.0900*** 0.112***  0.0997*** 0.101*** 

  (0.0149) (0.0170)  (0.0130) (0.0151) 

Sector/ 
City/Year 

N N Y N N Y 

Constant −1.345*** −3.595*** −5.058*** −1.156*** −4.438*** −5.694*** 

 (0.0222) (0.0827) (0.2310) (0.0172) (0.0710) (0.5980) 

Obs 186,336 110,570 84,768 186,336 110,570 84,787 

R2 0.011 0.052 0.119 0.021 0.131 0.212 

Notes: The data in parentheses are t statistics; Y and N represents the dummy variables of the added and 
un-added, respectively; ***, **, and * indicate that the coefficient estimates are significant at 1%, 5% and 
10% confidence levels, respectively; The following table is the same. 

 
shares on innovation decisions in the PRD. First, we take the output value of the 
new product as the dependent variable without adding any control variables 
(column (1) in Table 2). The results show that the estimated coefficients of the 
shares of Hong Kong, Macao and Taiwan capital of enterprises and the shares of 
Hong Kong, Macao and Taiwan capital of industries are significantly negative. It 
can be seen that, without controlling other factors, as the share of Hong Kong,  
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Table 3. Regression results 2. 

 
Explained variable: 

New product output intensity 
Explained variable: 

Independent R & D intensity 

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

HMT_F −0.227*** −0.278*** −0.292*** −0.012*** −0.011*** −0.011*** 

 (0.0170) (0.0240) (0.0080) (0.0010) (0.0010) (0.0030) 

HMT_S −0.620*** −0.264*** −0.469*** −0.090*** −0.047*** 0.0020 

 (0.0510) (0.0621) (0.0159) (0.0030) (0.0034) (0.0074) 

FS   0.091***   −0.0011 

   (0.0174)   (0.0078) 

Obs 160,523 84,787 84,787 90,281 84,786 84,786 

R2 0.011 0.043 0.113 0.231 *1.102 *2.069 

Notes: The reason why the pseudo R2 exceeds 1 lies in the method of calculating the pseudo R by the Tobit 
command of the metrology analysis software (Stata13). 

 
Macao and Taiwan capital in the enterprise and the share of Hong Kong, Macao 
and Taiwan capital in the industry increase, the possibility of independent inno-
vation by the enterprise will be reduced. In column (2), we controlled the factors 
such as export intensity, capital intensity, enterprise size, per capita wages, hu-
man capital, financing constraints, corporate profitability, and corporate age. 
The coefficient is still significantly negative. However, compared to the results in 
column (1), the coefficients of the share of Hong Kong, Macao and Taiwan cap-
ital of enterprises are not much different, and the estimated coefficient of the 
share of Hong Kong, Macao and Taiwan capital of the industry has increased 
from −0.958 to −0.321, indicating that it does not control some of the companies 
that affect corporate innovation Under the influence of factors, the inhibitory 
effect of the share of Hong Kong, Macao and Taiwan capital on the innovation 
output of the industry has been overestimated. By adding dummy variables of 
industry, city, and time, column (3) further controls the fixed differences be-
tween industries or regions and time, and adds the interaction between the Hong 
Kong, Macao, and Taiwan capital shares of enterprises and the Hong Kong, 
Macao, and Taiwan capital shares of industries. The results show that the inte-
raction term coefficient is greater than 0, but it is not significant. The share of 
Hong Kong, Macao and Taiwan capital in enterprises and the share of Hong 
Kong, Macao and Taiwan capital in industries are significantly less than 0. 
Moreover, the coefficients of Hong Kong, Macao, and Taiwanese capital of en-
terprises and industries are smaller than the coefficients in column (2), which 
indicates that after further control, industry, city, time and other factors, the in-
hibitory effect of Hong Kong, Macao and Taiwanese capital on corporate inno-
vation has increased, Product output tends to decline. 

When the explanatory variable is replaced by a binary selection variable of 
whether the company has independent R & D investment, the estimation results 
are listed in columns (4) to (6). The results show that without any control varia-
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ble (column (4)), the estimated coefficients of the shares of Hong Kong, Macao 
and Taiwan capital of enterprises and the shares of Hong Kong, Macao and 
Taiwan capital of industries are significantly negative. When controlling export 
intensity, capital intensity, enterprise size, per capita wages, human capital, fi-
nancing constraints, corporate profitability, and corporate age (column (5)), the 
estimated coefficients of the Hong Kong, Macao and Taiwan capital shares of 
enterprises and the Hong Kong, Macao and Taiwan capital shares of industries It 
is still negative and not much different from the estimated coefficient in column 
(4). After further controlling the factors such as industry, city, time, etc., the es-
timated coefficient of foreign investment in enterprises is significantly less than 
0, but the coefficient of Hong Kong, Macao and Taiwan investment in the in-
dustry has changed from negative to positive, but not significantly. The coeffi-
cients of the interaction terms are negative but not significant. 

Table 3 repeats the analysis of Table 2. The Tobit model is used to estimate 
the impact of Hong Kong, Macao, and Taiwan capital entry on the innovation 
density of the PRD enterprises, but the estimated results of all control variables 
are omitted. Columns (1) to (3) use the output density of new products (new 
product output/total industrial output value) as the explanatory variable, and 
columns (4) to (6) are independent research and development density (R & D 
investment Sales) are the explanatory variables. From the regression results in 
Table 2 and Table 3, the impact of the entry of two types of Hong Kong, Macao, 
and Taiwanese capital on the innovation density of PRD enterprises is basically 
the same as that of their impact on corporate innovation decisions. However, as 
can be seen from the result in column (3), after controlling the characteristics of 
the enterprise and the industry, city, and time variables, the coefficient of the in-
teraction term is significantly positive. It shows that the increase in the total 
amount of Hong Kong, Macao and Taiwan capital in the industry will increase 
enterprises’ investment in technology research and development. 

Table 2 and Table 3 have two important results. First, Hong Kong, Macao, 
and Taiwan capital at the enterprise level have a significant negative impact on 
the innovation of an enterprise (∂1 < 0), and this impact is reflected in both the 
Probit model and the Tobit model. In other words, the more Hong Kong, Ma-
cao, and Taiwanese capital an enterprise participates in, the less input and out-
put it has for innovation. This is most likely because Hong Kong, Macao and 
Taiwanese investors have better technology than the Pearl River Delta enterpris-
es. The greater the Hong Kong, Macao and Taiwan investment participation of 
an enterprise, the more technology transfers from its Hong Kong, Macao, and 
Taiwanese business partners may reduce the need for its own technological in-
novation. Secondly, we also found that the correlation coefficient of the Hong 
Kong, Macao and Taiwanese investment share of the industry is negative and 
significant. Except when controlling corporate characteristics and virtual va-
riables such as industry, city, time, etc., the impact of industry Hong Kong, Ma-
cao and Taiwan investment on corporate R & D investment and R & D invest-
ment decisions not obvious. In other words, the more Hong Kong, Macao, and 
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Taiwanese capital participation in the industry, the greater the negative impact 
of Hong Kong, Macao, and Taiwanese capital on industry R & D. 

4.2. Robustness Test 

The results of corporate R & D activities are often difficult to achieve imme-
diately. There may be a long lag from the time when enterprises invest in re-
search and development to the launch of innovative products. Therefore, many 
companies currently engaged in research and development activities may not be 
able to make breakthroughs in product innovation. Considering the lag of the 
influence of these factors on innovation activities and reducing Endogenous 
problem, all explanatory variables are lagging one period. The regression results 
are shown in Table 4. The estimated results of all control variables (including 
enterprise characteristic variables and dummy variables) are omitted from the 
table. The results show that the share coefficients of Hong Kong, Macao and 
Taiwan companies are negative and significant. The share of Hong Kong, Macao 
and Taiwan capital in the industry has a significant negative impact on the out-
put of new products as an innovation proxy variable, and has no significant im-
pact on corporate R & D investment. The interaction terms of the Hong Kong, 
Macao and Taiwanese capital shares of enterprises and the Hong Kong, Macao 
and Taiwanese capital shares of industries are positive and significant when the 
new product output is used as the explanatory variable. This shows that the 
more Hong Kong, Macao, and Taiwanese capital participates, the greater the 
positive impact of Hong Kong, Macao, and Taiwanese capital on the company’s 
new products. This may be that the large participation of Hong Kong, Macao 
and Taiwanese capital has provided enterprises with a potential, that is, compa-
nies can learn and imitate and update products through the spillover effects of 
Hong Kong, Macao and Taiwanese capital. 
 
Table 4. Robustness analysis. 

 New product output R & D 

Variable 
Is there a new 

product 
New product  

density 
Is there R & D 

investment 
R & D density 

HMT_Fi, t-1 −0.845*** −0.510*** −0.615*** −0.0272*** 

 (0.1300) (0.0089) (0.1270) (0.0048) 

HMT_Si, t-1 −0.605** −0.383*** −0.431 −0.0225** 

 (0.2950) (0.0182) (0.3030) (0.0110) 

FSi, t−1 0.737** 0.441*** −0.0190 0.00810 

 (0.2870) (0.0195) (0.3020) (0.0111) 

Obs 65,315 65,449 54,202 54,201 

R2 0.134 0.131 0.232 *1.708 

Note: Estimates of other explanatory variables are omitted from the table. 
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5. Conclusion 

This article establishes a simple model, based on the micro-enterprise data of the 
Pearl River Delta, and analyzes empirically the role of Hong Kong, Macao and 
Taiwan capital entering the Pearl River Delta on the independent innovation 
input and output of enterprises in the region. Studies consistently show that the 
estimated coefficients of the Hong Kong, Macao and Taiwanese shares of enter-
prises are significantly negative. This means that if the proportion of Hong 
Kong, Macao and Taiwanese capital in the company increases, the company will 
reduce R & D investment and new product output. The conclusion of this study 
has important implications for the adjustment of the investment promotion pol-
icy in the Pearl River Delta region. 

In response to the above conclusions, this article proposes the following policy 
recommendations: 

Firstly, Although innovation is one of the key factors in the new round of in-
dustrial structure transformation and growth mode transformation, we cannot 
ignore the role of Hong Kong, Macao and Taiwan capital in rapidly upgrading 
the technological level of the Pearl River Delta because we are worried that the 
entry of Hong Kong, Macao and Taiwan capital may inhibit independent inno-
vation of enterprises. A more rational approach is to balance the impact on 
technology level and independent innovation when assessing the contribution of 
Hong Kong, Macao, and Taiwan capital to the Pearl River Delta, and consider 
adopting targeted methods to promote independent innovation of enterprises in 
order to avoid Hong Kong, Macao, and Taiwan capital’s autonomy to enterpris-
es Inhibition of innovation. Improving the financial environment to increase the 
availability of funds and reduce corporate financing costs, thereby optimizing 
corporate liquidity, will be one of the effective means to achieve this goal. 

Secondly, the input of innovative manpower can significantly improve the 
scale and level of innovation activities of enterprises in the Pearl River Delta re-
gion. The government should further increase investment in education and in-
crease the accumulation of knowledge in the Pearl River Delta region, lay a solid 
foundation for the introduction of high-level FDI enterprises. On this basis, en-
courage domestic-funded enterprises to attach importance to employee training, 
and attract talents with important skills to enter local enterprises from for-
eign-funded enterprises, in order to promote the improvement of local enter-
prises’ independent innovation capabilities.  
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