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Abstract: Strategic emerging industries are gradually becoming the main driving force promoting
the development of the national economy. As one of the strategic emerging industries, the New
Generation of Information Technology Companies (NGITCs) play a crucial role in accelerating the
integration of information and industrialization and in promoting the information processing of the
whole society, with the support of various policy tools, such as government subsidy policy. Based on
the panel data on the Chinese A-Stock Market (Shanghai and Shenzhen Stock Markets) from 2011 to
2020, this article empirically studies the correlations between the government subsidies, innovation
input, and innovation output of the NGITCs. In the first step, we check the immediate effect and
delayed effect of the government subsidies on the innovation output of the NGITCs and further test
whether the ownership and geographical locations of the NGITCs have moderating effects between
the government subsidies and innovation output of the NGITCs. In the second step, we investigate
the government subsidies’ immediate impact and the delayed effect on the innovation input of the
NGITCs. In the third step, we examine the innovation input’s immediate effect and the delayed effect
on the innovation output of the NGITCs. In the last step, we analyze the mediating role of innovation
input between government subsidies and the innovation output of the NGITCs. Our findings indicate
that government subsidies positively promote the innovation output of the NGITCs and have a
two-year-delayed effect. However, the government subsidies can most significantly increase the
innovation output of the non-state-owned enterprises and those in the coastal areas. The government
subsidies enhance the innovation input and have a three-year positive delayed effect. Innovation
input positively impacts innovation output and also has a two-year-delayed effect. Our results also
show that innovation input presents a partial mediating effect between government subsidies and
the innovation output of the NGITCs.

Keywords: government subsidies; innovation input; innovation output; mediating effect;
delayed effect

1. Introduction

Innovation has become a critical driving force for China’s economic transformation
and development in the new era. Since China is a developing country, the Chinese gov-
ernment put forward the “Innovation-Driven Development Strategy” in order to enhance
the national independent innovation capacity. However, technological innovation relies
on R&D (research and development) activities, and R&D activities are mainly carried out
by companies, depending on their primary role in technological innovation [1,2]. Thus,
the Chinese government, using some policy tools, including subsidy policy and tax pol-
icy, is mainly focusing on fostering and supporting the New Generation of Information
Technology Companies (NGITCs) because NGITCs represent one of the critical emerg-
ing industries in China. Improving the innovation efficiency of the NGITCs is vital for
developing the national economy and implementing the “Innovation-Driven Develop-
ment Strategy.” During the “13th Five-Year Plan” period, the NGITCs were placed in a
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more prominent economic and social development position to encourage the vigorous
building of a new modern industrial system and promote sustained and healthy economic
and social development. In 2020, the growth rate of the added value of the NGITCs was
9.5%—higher than all the other strategic emerging industries. In addition, according to
the “China Statistical Yearbook 2021 and 2011”, the ratio of the expenditure on R&D to
GDP increased from 1.7% to 2.4% from 2010 to 2020. The government funds grew from
169.63 billion yuan to 482.52 billion yuan. Therefore, the evidence above illustrates that the
Chinese government is profoundly implementing the “Innovation-Driven Development
Strategy” and further improving innovation capabilities and efficiency. In order to promote
development and enhance the technological innovation abilities of the NGITCs, like other
developed countries, the Chinese government is using public policy tools, such as subsidy
and tax policy. However, the question is why the government subsidizes the firms. What is
the justification for this?

The justification for public support is market failure. On the one hand, innovation
activities supply public goods, so it is relatively challenging to motivate enterprises and
individual investors to allocate sufficient resources for innovation activities that depend
on the market without public support. In addition, innovation activities have positive
externalities and spillover effects that would not be considered when a firm is planning
to make its R&D investments. Due to the positive spillover, private R&D investment
cannot reach a socially optimal level. Public support aims to improve the R&D invest-
ment level [3–6]. On the other hand, information asymmetry is another market failure
that lowers an enterprise’s ability to obtain financing on the market [7]. Furthermore,
R&D investments are riskier than real asset investments, so internal funds are superior to
external financing, but small or young companies may face financing restrictions for R&D
activities [8,9]. Therefore, government subsidies aim to provide enterprises with sufficient
funds to implement innovation investments. The Chinese government is also applying gov-
ernment subsidies to the NGITCs for the same reasons as those listed above. Although the
government has provided subsidies to the NGITCs, the main concern is whether the gov-
ernment has effectively corrected market failures and improved the innovation ability
of the NGITCs through government subsidies. What are the relationships between the
government subsidies, innovation input, and innovation output of the NGITCs? If the
government subsidies impact the innovation input and output of the NGITCs, is it an
immediate or delayed effect? What is the case for the innovation input of the NGITCs?
What roles do the ownership and geographical locations of the enterprises play in the
subsidization and innovation output of the NGITCs?

While there is substantial evidence about the correlation between government subsi-
dies, enterprises’ innovation inputs, and their innovation outputs, most prior studies have
analyzed the relationship between government subsidies and innovation input [10–14].
Some recent studies have focused on the impact of government subsidies on innovation
output [15–18]. However, a limited number of surveys have investigated the relation-
ships between government subsidies, innovation input, and innovation output from one
dimension [19]. Most importantly, despite the importance of the NGITCs, only a few
researchers have focused on this field.

Thus, in order to make up for the present research gap and answer the questions
above, in this study, we investigate whether the mechanisms behind government subsidies
influence the innovation activities of the NGITCs: the relationships among the government
subsidies, innovation input, and innovation output of the NGITCs. In the first step, we
assess the immediate and delayed effect of government subsidies on the innovation output
of the NGITCs. In addition, we further explore whether the ownership and geograph-
ical locations of the NGITCs have moderating effects on the government subsidies and
innovation output. Then, we investigate the immediate and lagging impacts of govern-
ment subsidies on the innovation input of the NGITCs. Next, the relationship between
the innovation input and output is checked, considering the innovation input’s delayed
effect. Finally, we examine whether the innovation input mediates between government
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subsidies (both current government subsidies and one-year-old government subsidies) and
innovation output.

The essential contributions of this article are as follows: first, we chose the NGITCs
as our research object. Although in China, as one of the strategic emerging industries,
NGITCs are mainly supported by the government due to their relatively large innovation
potential, few studies have paid attention to the NGITCs as the research object, so we
mainly focused on the NGITCs. In addition, while most of the existing research works
have focused on the impact of government subsidies on enterprise innovation input or
output, we comprehensively consider the relationships among the government subsidies,
innovation input, and innovation output of the NGITCs. In this way, we can better evaluate
the government subsidy policy’s effect. In addition, in this paper, considering the long-
term character of innovation activities, we also test the three-phase delayed effects of
government subsidies and innovation input on the innovation input and output of the
NGITCs, respectively. Although the existing studies have also studied the delayed effects
of government subsidies and innovation input, most researchers have only tested one
phase of the delayed effect, which may not accurately show the cumulative effect of the
government subsidies and innovation input. Furthermore, we test the mediating effect
of the innovation input between the government subsidies and the innovation output of
the NGITCs so that we can clearly understand the proportion of government subsidies
that can affect the innovation output of NGITCs through the innovation input of NGITCs.
Finally, we examine the moderating effects of the ownership and geographical locations of
NGITCs on the impact of government subsidies on the innovation output of the NGITCs.
Although some existing studies have examined the impacts of enterprises’ ownership and
geographical locations on the effect of government subsidies on enterprise innovation
input, the ultimate goal of government subsidies is to enhance enterprises’ innovation
output, so examining the moderating effects of the ownership and geographical locations
of enterprises between the government subsidies and innovation output may better reflect
the different incentive mechanisms of the government subsidies.

The rest of the paper is arranged as follows: Section 2 presents the literature review and
the research hypotheses. Section 3 illustrates the dataset and variables. Section 4 contains
the results. Section 5 presents the discussion. Finally, Section 6 outlines the conclusions.

2. Literature Review and Hypotheses’ Development
2.1. Effects of Government Subsidies on the Innovation Output

According to the innovation theory, government subsidies impact innovation output
through the firm’s R&D investment. The justification of enforcing subsidy policy is that
the government wants to reduce the firm’s R&D costs by subsidies, which is essential
for increasing R&D activities and innovation output [20]. In the existing literature, fewer
surveys were carried out on the impact of government subsidies on innovation output
compared to the investigations on the relationship between government subsidies and
innovation input. The findings of investigations on the relationship between government
subsidies and innovation output are also different. For instance, Hussinger [15] tested the
impact of government subsidies for German manufacturing on per capita R&D expenditure
and new product sales. Doh et al. [21] studied the relationships between the Korean gov-
ernment’s technical development assistance program and regional SME patent acquisition
and new design registration. Howell [22] studied the impact of government subsidies
on innovation output using the relevant data of the small enterprise innovation funding
program (SBIR) established by the U.S. Department of Energy. The studies above have
drawn almost the same conclusion: that government subsidies have a positive incentive
impact on enterprises’ innovation outputs. However, some other studies have found a
negative relationship between government subsidies and innovation output. For example,
Zemplinerová et al. [23] investigated a large Czech enterprise’s sample dataset. They
found that large companies were inefficient in transforming innovation input into output,
and government subsidies negatively impacted innovation output. By studying China’s
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high-tech industry, Hong et al. [24] also found a negative impact of government subsidies
on innovation output.

Some authors reported the mixed effects of public support on innovation output.
For example, Radicic et al. [25] studied the impacts of national and international programs
on the innovation behavior of European small and medium-sized enterprises in 2015. They
reported that the programs had a positive effect on the tendency to apply for patents but
had no impact on innovation sales. Yang et al. [26] empirically investigated the effects
of financial subsidies on the innovation input and innovation output of China’s strategic
emerging industry enterprises using data from 2010 to 2015. The results of their study
indicated that financial subsidies were conducive to the innovation output of enterprises.
However, the incentive effect was not significant in state-owned enterprises. The above
literature review indicates that government subsidies affect enterprise innovation output
differently. However, the characteristics of the NGITCs, such as high scientific and tech-
nological content, excellent market potential, strong driving capacity, and critical trends
in future scientific and technological development, determine the special status of the
NGITCs in China’s technological innovation. Therefore, the Chinese government focuses
on supporting the NGITCs with policy tools such as government subsidies in order to
improve their innovation output. The NGITCs may use the government subsidies more
effectively than other industries. In addition, the characteristics of the NGITCs also reveal
that engaging in innovation activities in this sector is more complex than in other industries.
Thus, this takes some work: from receiving the subsidies to investing them in innovation
activities and authorizing patents. Therefore, it is difficult to assume that the current
government subsidies immediately impact the current patent authorization. Thus, based
on the theories and prior studies, we propose the following hypothesis:

Hypothesis 1 (H1). Government subsidies can increase the innovation output of the NGITCs and
present a certain delayed effect.

The ownership of the enterprise fundamentally determines its resource allocation
and governance structure, so it profoundly affects the technological innovation behavior
and innovation output. For example, enterprises whose ownership is controlled by the
CEO have higher innovation efficiency than those with decentralized ownership [27]. In-
stitutional ownership has a significant positive impact on technological innovation [28].
Enterprises belonging to foreign-funded groups are more innovative than their domestic
counterparts [29]. Corporate capital with clear property rights can promote innovation,
whereas collective capital with vague property rights can hinder innovation [30]. The dif-
ference in property rights is the main reason for the differences in technological innovation
capabilities among state-owned enterprises, private enterprises, and mixed-ownership
enterprises. Foreign-invested enterprises rely on technology transfer from their parent
companies, which is the main reason for their low innovation investment but brings the
advantage of new products [31]; however, Li et al. [32] found that the property right
structure is not the critical factor affecting the innovation performances of enterprises.
In China, state-owned enterprises are usually controlled and operated by the government.
The natural connection with the government gives them apparent advantages based on
resources. The government may in a timely fashion give subsidies and tax incentives
when state-owned enterprises face difficulties, meaning that state-owned enterprises have
fewer financing problems than non-state-owned enterprises. Therefore, after receiving
government subsidies, state-owned enterprises may replace the original R&D investments
with government subsidies. However, non-state-owned enterprises are generally small,
young, and have no special relationship with the government, so they have serious fi-
nancing problems regarding innovation investment. Non-state-owned enterprises regard
government subsidies as an effective supplement to financial shortages. Hence, they may
pour subsidies into innovation activities to reduce the costs of enterprise innovation and
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mitigate risks, thus improving innovation output more effectively. Therefore, Hypothesis
H1a is proposed:

Hypothesis 1a (H1a). Government subsidies can more greatly promote the innovation output of
the non-state-owned enterprises than that of the state-owned enterprises.

The geographical location of an enterprise affects its innovation output [33]. For ex-
ample, enterprises in economically developed regions are more competitive than those in
other, less developed regions. The economy is more open, the degree of marketization is
higher, and the management level is higher. Internal governance is more scientific and
better, so resources can be used more effectively to improve the innovation output efficiency
of enterprises [34]. However, the Chinese government’s incentive policies for innovation in
coastal areas began earlier and are much stronger than in inland areas. In addition, coastal
areas’ development levels and marketization degrees are higher than those of inland areas,
meaning that the NGITCs in coastal areas have higher competitive pressure than those
inland. In this highly competitive market environment, the NGITCs can exist and develop
better only through scientific and technological innovation. Thus, after receiving subsidies,
the NGITCs in coastal areas may use government subsidies more effectively and promote
innovation output. Therefore, Hypothesis H1b is proposed:

Hypothesis 1b (H1b). Government subsidies more strongly promote the innovation output of
enterprises in the coastal areas than that of enterprises in the inland areas.

2.2. Effects of Government Subsidies on the Innovation Input

Given the notion that government support can increase an enterprises’ tendency to
invest more in innovation activity through private R&D investment [7], it is relatively
common in the research field to assess the impact of government support on private R&D.
The results of surveys are heterogeneous, displaying the crowding-in effect, crowding-out
effect, and mixed effect of government support on the private R&D in various countries
and industries. The crowding-in effect—an economic theory—is that the increasing of
government spending creates favorable conditions for private investment; thus, more pri-
vate investments are poured into innovation activities. On the contrary, the crowding-out
effect is that the increasing of government expenditure decreases private investment. Some
existing empirical studies have focused on the possible crowding-in effect of government
subsidies on private R&D expenditure. For example, Almus et al. [35] empirically studied
the impact of government subsidies on the scientific and technological innovation of enter-
prises in eastern Germany from 1995 to 1997 by using the PSM method. González et al. [14]
analyzed the data of 2214 manufacturing enterprises in Spain. Hewitt-Dundaset et al. [36]
examined the impact of government funding on enterprise innovation using data from
Ireland and Northern Ireland from 1994 to 2002. Qiang et al. [37] used the financial data of
all listed companies in the Shanghai and Shenzhen A-share market from 2012 to 2017 to
empirically test the impact of government subsidies on enterprise R&D investment under
different degrees of marketization. The results of the studies listed above confirmed the
positive relationship between the government subsidies and firms’ private R&D investment,
indicating the crowding-in effect of the government support on the innovation input.

In contrast, some other researchers investigated the crowding-out effect of govern-
ment support. For instance, Wallsten [12] applied the data of the American SBIR database
and examined the effect of the financial subsidies on the R&D investment of small and
medium-sized enterprises. Busom [38] demonstrated the impact of Spanish R&D subsi-
dies on enterprise R&D investment in 1988. The surveys listed above found a negative
relationship between the government subsidies and private R&D. In more recent studies,
Catozze et al. [13] used Italian company data to analyze the impact of government subsidies
on enterprise innovation empirically. Zhang et al. [39], taking China’s listed companies in
Shanghai and Shenzhen’s A-share strategic emerging industries from 2016 to 2017 as the
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sample, discussed the impacts of government subsidies and financing constraints on firm
R&D investment. These studies also resulted in findings in line with the previous surveys,
indicating that the government subsidies have a crowding-out effect on private R&D of
the companies.

Furthermore, few studies examined the mixed effect of both crowding-in and crowding-
out effects. For example, Lach [40] found the different impacts of Israeli government
subsidies on manufacturing enterprises in the 1990s on private R&D. According to the
firm size, the result of his survey was different; that is, the public subsidies had a negative
effect on the R&D investment of large firms, though there was a positive effect on the R&D
investment of small firms. Based on his findings, he suggested that the government had to
direct the small firms to subsidize. Görg et al. [41] empirically analyzed the effect of R&D
subsidies on enterprise R&D investment in the Irish manufacturing industry from 1999 to
2002 using DID and PSM methods. According to the number of government subsidies,
the results of his paper were different; the small number of subsidies increased enterprise
R&D investment, whereas a large number of subsidies may have led to the crowding-out
effect. A more recent analysis conducted by Qing et al. [42] studied the relationship between
government subsidies and enterprise innovation based on China’s industrial enterprise
data from 1998 to 2007. Their survey found a significant “inverted U-shaped” relation-
ship between government subsidies and enterprise innovation. Government subsidies
encouraged enterprises to choose innovation and improve their innovation output and
innovation performance. However, when the government subsidies reached a certain level,
they would inhibit this impact on enterprise innovation.

In addition, most researchers have recognized that policy has a time lag, and the
effect of government subsidies theoretically also has a certain time lag. For example,
Francesco et al. [43] found that government science and technology funds had a delayed
effect on enterprise performance, which was about 3–4 years. Ying et al. [44] indicated that
government subsidies positively impacted R&D capital investment and R&D personnel
investment of enterprises. At the same time, the impact also had a certain lag effect.
Although there are various research results on the impact of government subsidies on
enterprise innovation investment, the Chinese government’s purpose for supporting the
NGITCs is clear; that is, through subsidy policy, the government hopes to effectively make
up for the market failures and enhance the innovation input of the NGITCs. Therefore, we
propose the following hypothesis:

Hypothesis 2 (H2). Government subsidies can increase the innovation input of the NGITCs and
present a certain delayed effect.

2.3. Innovation Input and Innovation Output

The level of R&D investment is an essential factor that affects the independent inno-
vation ability of enterprises [45]. The R&D investment includes the capital investment
and staffing that the enterprise carries out according to its research and development
propensity and innovation purpose, which decides its innovation performance and com-
petitiveness. Enterprise innovation performance is reflected in the number of patents
and new product sales [46,47]. Most researchers support the positive correlation between
innovation input and output, considering that innovation output depends on innovation
input. For example, the research of [48] indicated a significant positive impact between
scientific researchers, R&D investment, and the number of patents. Grilliches [49] revealed
that firm R&D capital, as the direct investment of enterprises in R&D activities, was ben-
eficial to increasing enterprise innovation output, especially for some specific industries,
such as high-tech enterprises. Enterprises’ R&D investment significantly promoted en-
terprises’ innovation output and improved their innovation performance. Fan [50] took
China’s telecommunication industry as the research object, and the results of her investiga-
tion illustrated that technological innovation input had a significant effect on enterprise
innovation performance.
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However, some other articles indicated a nonlinear or negative relationship between
R&D investment and innovation output. Wang et al. [51] used the survey data of 279 China’s
enterprises to investigate the correlation between innovation input and output. The results
proved that with the increase in R&D intensity, innovation output decreased, and some
enterprises improperly invested. Using the data of the CVC portfolios of 40 telecom
equipment companies, Wadhwa et al. [52] found that the impact of innovation input on
innovation output had an “inverted U shape”. In the most recent study, Zhou et al. [53]
took China’s small and medium-sized board enterprises from 2010 to 2017 as the research
sample and found an “inverted U-shaped” relationship between R&D input and enterprise
innovation output.

In addition, as an essential industry representing future development trends, NGITCs
also have a relatively positive interior intention toward innovation investment. In addition,
R&D activities have a cumulative time effect. Most innovation activities take a long time
from project approval to R&D investment and to new product development and production.
This makes it challenging to produce immediate effects in the short term; that is, the effect
of the innovation input on the innovation of output of the NGITCs may lag for a certain
period. Therefore, combined with the analysis above, we propose the following hypothesis:

Hypothesis 3 (H3). The innovation input can promote the innovation output of the NGITCs and
have a certain delayed effect.

2.4. Government Subsidies, Innovation Input, and Innovation Output

According to the existing literature, relevant researchers have supposed that gov-
ernment subsidies impact innovation performance in two ways [54]. One is the direct
effect; that is, government subsidies directly affect the R&D activities of enterprises by
supplementing the innovation resources required by enterprises to promote technological
innovation performance. Generally, such subsidies will be targeted for R&D activities.
The other is the meditating effect; that is, the incentive effect of government subsidies
on innovation performance is achieved through innovation input. The main reason is
that the government subsidies account for a small proportion of the R&D investment of
enterprises, making it challenging for these to have a significant role. Hence, it is necessary
to measure the effect through the mediating function of R&D investment. In the research
field, studies have also tested the mediating effect. Investigating China’s aerospace man-
ufacturing industry, Hong [55] asserted that government subsidies and enterprise R&D
investment jointly improved the innovation efficiency of the industry. The research results
of Dong et al. [56] proved that enterprise R&D investment presented the full mediating
effect between government grants and enterprise innovation output, and government
grants indirectly promoted enterprise innovation output. Most of the time, whether gov-
ernment subsidies crowd in or crowd out the enterprise R&D investment, private R&D and
enterprise innovation performance are positively correlated. Theoretically, subsidized firms
tend to invest in more R&D activities to improve technological innovation performance.
Consequently, government subsidies may have an indirect incentive effect on enterprise
innovation output. Applying the microdata of listed AI companies from 2015 to 2017,
Sun et al. [57] analyzed the impact of government subsidies on their innovation output.
The results revealed that government R&D subsidies promoted the innovation output of
listed AI companies. Simultaneously, there was a significant positive correlation between
government subsidies and the innovation investment of AI companies; more significantly,
enterprise innovation input played a mediating role between government subsidies and
innovation output. About 31.32% of the impact of government subsidies on enterprise
innovation output was mediated through enterprise innovation input.

The ultimate goal of government subsidies is to enhance technological innovation
output. The government hopes that companies will use the subsidies for their innovation
activities. However, the subsidized firms will likely utilize part or all of the subsidies for
enterprise innovation input. The innovation input further promotes enterprise innovation
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output. Thus, the innovation input may be a bridge between the subsidies and innovation
output. In addition, in the NGITCs, the competition is relatively fierce; engaging in
innovation activities sometimes requires high technical content and is relatively risky. Thus,
the Chinese government mainly cultivates and supports the NGITCs with incentive policy
tools, such as subsidies. Thus, NGITCs have a better propensity to invest in innovation and
increase their innovation output to ensure their existence and better development in such
competitive situations. Therefore, this paper puts forward the following hypothesis:

Hypothesis 4 (H4). The innovation input of the NGITCs presents a mediating effect between
government subsidies and innovation output.

The conceptual framework and hypotheses of this paper are shown in Figure 1 below.

H1

H1a H1b

Government subsidies 

Enterprise 
innovation input

Enterprise 
innovation output

H2 H3

H4

Enterprise geographical 
location

Enterprise ownership

H1H1

H1aH1a H1bH1b

Government subsidies 

Enterprise 
innovation input

Enterprise 
innovation output

H2H2 H3H3

H4H4

Enterprise geographical 
location

Enterprise ownership

Figure 1. Conceptual framework and hypotheses.

3. Research Design
3.1. Data Sources

In this paper, we used the data of the NGITCs listed on the Chinese A-Stock Market
from 2011 to 2020 as the research object. The data on patent applications and the number
of authorized patents came from the China National Intellectual Property Administration
Website and the Pat Snap Global Patent Search Database. Other relevant data came from
the China Stock Market Account Research (CSMAR) and Wind Databases. According to
“The Classification of Strategic Emerging Industries 2018”, five industries belonging to
the NGITCs were selected, including the next-generation information network industry,
the electronic core industry, emerging software and new information technology services,
Internet and cloud computing, big data services, and artificial intelligence. After eliminating
the observations for which all the necessary information was unavailable, the sample
included 2210 observations from 221 NGITCs.

3.2. Variables
3.2.1. Dependent Variable

Innovation performance is the efficiency of an enterprise’s innovation activities and
their contribution to economic growth. New products and patents are commonly employed
to measure innovation performance in research. The sales revenue of new products reflects
the value created in manufacturing. The number of patents displays enterprises’ inventive
or innovative performance in creating new technologies, processes, and products. Based on
the previous literature [20,58], we employed the number of authorized patents as a proxy
for innovation output because the sales revenue data of new products was not listed on
annual financial reports.



Sustainability 2022, 14, 14043 9 of 22

3.2.2. Independent Variable

Government subsidies were the primary analytical variable. Government subsidies
mainly include direct subsidies and tax incentives [20]. This research focuses on direct
subsidies, including government research funds, government loans, government discounts,
and government guarantees to enterprises. In this study, we applied the total amount of
direct government subsidies of firms received from the government annually as a proxy
indicator for government funding.

3.2.3. Mediating Variable

The primary purpose of this research was to examine whether government sub-
sidies can increase the innovation performance of the NGITCs through the mediating
effect of the innovation input; the amount of funds spent on innovation activities is also a
fundamental input indicator to measure innovation efficiency. Thus, according to previous
research [40,59], we used the total amount of firms’ R&D expenditure as the mediating variable.

3.2.4. Moderating Variables

In this paper, according to the ownership situations and geographical locations of the
companies, we divided ownership into two types (state-owned and non-state-owned) and
geographical location into two types (coastal area and inland area).

3.2.5. Control Variables

Based on the existing literature [60,61], we applied a series of variables affecting
enterprise innovation, including the company’s age, intangible assets, R&D expenditure
intensity, asset–liability ratio, and corporate profitability.

The summary and definitions of all the variables above are shown in Table 1 below.

Table 1. Description of the research variables.

Variable Category Variable Name Variable Index Definition

Dependent variable Innovation output LnPat The logarithm of the number of
authorized patents plus one

Independent variable Government subsidies LnSub The logarithm of the
government subsidies

Mediating variable Innovation input LnRd The logarithm of the company’s R&D
capital investment

Moderating variables

Ownership Own 1 if the enterprise is state-owned; 0 if
the enterprise is non-state-owned

Geographical location Gl
1 if the enterprise is located in coastal
areas; 0 if the enterprise is located in
inland areas

Control variables

Age Age Years since the setup of enterprise

Intangible asset Lnla The logarithm of the amount of
intangible asset

R&D expenditure
intensity Rdo The proportion of total R&D

expenditure in operating revenue

Asset–liability ratio Dar The ratio of total assets to total
liabilities of the enterprise

Corporate profitability Roe The ratio of corporate net profit to
total assets

According to the research hypotheses and variables, the corresponding models are
as follows:

H1: LnPati,t = a0 + a1LnSubi,t(t−1,2,3) + a2Controlsi,t + εi,t (1)

Model (1) examined the impact of government subsidies on the innovation output of
the NGITCs and the delayed effect of government subsidies.
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H1a: LnPati,t = a0 + a1LnSubi,t + a2Owni,t + a3LnSubi,t ×Owni,t + a4Controlsi,t + εi,t (2)

Model (2) examined the moderating effect of the ownership of the enterprises between
the government subsidies and innovation output of the NGITCs.

H1b: LnPati,t = a0 + a1LnSubi,t + a2Gli,t + a3LnSubi,t × Gli,t + a4Controlsi,t + εi,t (3)

Model (3) examined the moderating effect of the geographical location of the enter-
prises between the government subsidies and innovation output of the NGITCs.

H2: LnRdi,t = β0 + β1LnSubi,t(t−1,2,3) + β2Controlsi,t + εi,t (4)

Model (4) investigated the impact of government subsidies on the innovation input of
the NGITCs and the delayed effect of government subsidies.

H3: LnPati,t = γ0 + γ1LnRdi,t(t−1,2,3) + γ2Controlsi,t + εi,t (5)

Model (5) examined the relationship between the innovation input and innovation
output of the NGITCs and the delayed effect of the innovation input of the NGITCs.

H4: LnPati,t = δ0 + δ1LnSubi,t(t−1) + δ2LnRdi,t + δ3Controlsi,t + εi,t (6)

Model (6) testd whether the innovation input of the NGITCs presents a mediating
effect between government subsidies and innovation output.

4. Empirical Analysis
4.1. Descriptive Statistics

Table 2 reflects the relevant data of 221 NGITCs from 2011 to 2020, with 2210 observa-
tions. The maximum number of authorized patents was 7.83, and the minimum value was
0, reflecting the difference in the innovation outputs of different NGITCs. For R&D invest-
ment, the maximum value was 22.57, and the minimum value was 14.69. The maximum
value of government subsidies was 21.56, and the minimum value was 10.96, indicating
that the distribution of government subsidies for the NGITCs is uneven. However, the dif-
ference is small. The standard deviation is slight, proving that the NGITCs actively invest
in innovation activities. In addition, the mean value of enterprise age was 16.90, and the
standard deviation was 5.70, which means the span of enterprise age is relatively large.
Other control variables show that the maximum and minimum values are significantly
different, so the operating efficiency and financial policies of the NGITCs are different.

Table 2. Descriptive statistics.

Variables Obs. Mean Std. Dev. Min. Max.

LnPat 2210 2.46 1.44 0 7.83
LnRd 2210 18.27 1,10 14.69 22.57
LnSub 2210 16.67 1.25 10.96 21.56
Own 2210 0.281 0.449 0 1

Gl 2210 0.656 0.475 0 1
LnIa 2210 18.16 1.42 9.31 22.20
Age 2210 16.90 5.70 1 62
Dar 2210 0.36 0.176 0.011 0.787
Rdo 2210 7.68 6.63 0.102 72.75
Reo 2210 0.04 0.077 −0.79 0.397
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4.2. Multicollinearity Test

Pseudo-regression results when there is multicollinearity among explanatory variables,
resulting in biased estimates. Therefore, a variance inflation factor (VIF) was used to
test for collinearity among the explanatory variables. The core idea of this method is to
compare the variance ratio when there is multicollinearity among the explanatory variables
to the variance and when there is no multicollinearity. The larger the ratio, the more
serious the collinearity. When 0 < VIF < 10, there is no multicollinearity among the
explanatory variables. The multicollinearity test results are shown in Table 3. From the
test results in Table 3, it can be seen that the VIF between the explanatory variables is less
than 10, indicating that there is no collinearity problem among the explanatory variables,
and regression analysis can be performed.

Table 3. Multicollinearity test.

Variables VIF 1/VIF

LnRd 3.016 0.332
LnSub 2.31 0.443
LnIa 1.926 0.519
Dar 1.563 0.64
Rdo 1.418 0.705
Roe 1.203 0.831
Age 1.092 0.915

Mean VIF 1.79

4.3. Multiple Regression Analysis

Before performing regression analysis, the Hausman test was used to judge whether
the model was a fixed or a random-effects model. The results of the Hausman test show
that the p-value is 0, so the fixed-effects model is chosen.

4.3.1. Government Subsidies and the Innovation Output of the NGITCs

Table 4 shows the regression results of the government subsidies and innovation
output of the NGITCs. In Model (1),the coefficient of government subsidies was 0.135,
which was significant at the level of 0.01, which means that government subsidies signifi-
cantly impact the innovation output of the NGITCs; that is, the government subsidies can
increase companies’ innovation output [21,22]. Furthermore, considering that innovation is
a long-term activity and it takes a certain period from receiving subsidies to patent applica-
tion and then to patent authorization, we also tested whether the government subsidies
have a delayed effect and checked the three-year-delayed effect. Models (2)–(4) calculated
the delayed effect of government subsidies. The coefficients of government subsidies in
Models (2) and (3) were, respectively, 0.161 and 0.126, which were significant at the level of
0.01, signifying that government subsidies have a delayed effect on the innovation output
of the NGITCs. The delayed effect of government subsidies lasts for two years. Thus,
H1 is supported; most importantly, the order of the coefficients government subsidies
is 0.161 > 0.135 > 0.126, which indicates that the government subsidies have the greatest
impact on the current innovation output of the NGITCs one year after their provision.
Model (4) is insignificant, which suggests that there is no delayed effect of the government
subsidies on the innovation output of the NGITCs.

The ownership of the enterprise has a moderating role in the impact of government
subsidies on the innovation output of the NGITCs. Model (5) displays the moderating
effect of the ownership of the NGITCs on the direct impact of the government subsidies
on the innovation output of the NGITCs. The regression result of the interaction between
ownership and government subsidies was −0.147, which was significant at the level of
0.05; this means that ownership has a significantly negative moderating effect on the direct
impact of government subsidies on the innovation output, demonstrating that the direct
incentive effect of government subsidies on the innovation output of non-state-owned
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enterprises is stronger than that on state-owned enterprises. Thus, H1a is supported.
The reason may be that the state-owned firms obtain government subsidies and external
innovation resources more easily because of their uniqueness. The financing constraints
and competitive pressure of state-owned enterprises are small, and there is no greater
pressure or motivation to improve their innovation output. While private enterprises
face more fierce market competition, they have more willingness to use the obtained
government subsidies for innovation, drive long-term development, and form their own
foothold by relying on innovation to counter market competition. At the same time, non-
state-owned enterprises have the advantages of organized management and high efficiency
of strategy implementation, so government subsidies play an obvious role in promoting
their innovation output.

Table 4. Regression analysis of government subsidies and innovation output of the NGITCs.

Models (1) (2) (3) (4) (5) (6)
Variables LnPat LnPat LnPat LnPat LnPat LnPat

LnSub 0.135 *** 0.130 *** 0.131 ***
(3.39) (3.35) (3.41)

LnSub(t−1)
0.161 ***

(4.03)

LnSub(t−2)
0.126 ***

(3.11)

LnSub(t−3)
0.056
(1.41)

LnSub × Own −0.147 **
(−2.02)

LnSub × Gl 0.149 **
(2.37)

Controls Yes Yes Yes Yes Yes Yes
Year Yes Yes Yes Yes Yes Yes

Industry Yes Yes Yes Yes Yes Yes
Fixed effect Yes Yes Yes Yes Yes Yes

Constant −1.663 ** −1.615 ** −0.947 −0.006 −1.439 * −1.618 **
(−2.12) (−1.97) (−1.03) (−0.01) (−1.87) (−2.16)

Obs 2210 1989 1768 1547 2210 2210
R-squared 0.067 0.051 0.038 0.029 0.071 0.072

Id 221 221 221 221 221 221
R2 0.214 0.260 0.240 0.129 0.171 0.199

Note: Robust t-statistics in parentheses *** p < 0.01, ** p < 0.05, * p < 0.1.

Model (6) revealed the moderating effect of the geographical location of the NGITC
on the direct impact of government subsidies on the company’s innovation output. The re-
gression result of the interaction between geographical location and government subsidies
was 0.149, which was significant at the level of 0.05, which means that the geographical
location of the NGITC has a positive moderating effect on the direct impact of government
subsidies on innovation output. The direct positive influence of government subsidies on
the innovation output of the NGITCs in coastal areas is more robust than that on enterprises
in inland areas. Thus, H1b is supported. The reason may be that enterprises in coastal areas
have a higher degree of openness to the outside world and receive the early benefits of the
market economy. Indeed, the marketization level in coastal areas is higher, which leads to a
higher grade of market-oriented management ability and investment skills than the firms
in inland areas. Therefore, enterprises in coastal areas can better use government subsidies
to enhance their innovation output.
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4.3.2. Government Subsidies and the Innovation Input of the NGITCs

The results in Table 5 show the regression analysis of government subsidies’ immediate
and delayed effects on the innovation input of the NGITCs. The regression result of
Model (1) shows that government subsidies have a significant positive impact on the
innovation input of the NGITCs (β = 0.174, p < 0.01), In other words, government subsidies
can promote the innovation investment of the NGITCs. In addition, the delayed effect of
the government subsidies was also checked. Models (2)–(4) revealed the delayed effect
of government subsidies on the innovation input of the NGITCs. The results show that
government subsidies have a positive lagging impact on the innovation input of the
NGITCs (β = 0.131, p < 0.01, β = 0.077, p < 0.01, β = 0.038, p < 0.05), indicating that H2
is supported. The delayed effect decreased gradually from the first lag phase. However,
the current government subsidies are most effective on the current enterprise innovation
investment, meaning that subsidized firms may utilize most of the subsidies to enhance
the firm’s innovation input in the years they receive them.

Table 5. Regression analysis of government subsidies and innovation input of the NGITCs.

Models (1) (2) (3) (4)
Variables LnRd LnRd LnRd LnRd

LnSub 0.174 ***
(8.48)

LnSub(t−1)
0.131 ***
(6.50)

LnSub(t−2)
0.077 ***

(3.76)

LnSub(t−3)
0.038 **
(2.11)

Controls Yes Yes Yes Yes
Year Yes Yes Yes Yes

Industry Yes Yes Yes Yes
Fixed effect Yes Yes Yes Yes

Constant 9.880 *** 10.576 *** 11.144 *** 11.606 ***
(22.46) (21.90) (21.95) (20.70)

Obs 2210 1989 1768 1547
R-squared 0.727 0.696 0.648 0.611

Id 221 221 221 221
R2 0.417 0.404 0.322 0.241

Note: Robust t-statistics in parentheses *** p < 0.01, ** p < 0.05.

4.3.3. Innovation Input and Innovation Output of the NGITCs

Table 6 reflects the relationship between the innovation input and output of the
NGITCs. The regression result of Model (1) shows that innovation input has a significant
positive impact on the innovation output of the NGITCs (β = 0.335, p < 0.01), indicating
that an increase in innovation input of the NGITCs boosts the current innovation output
of the companies; that is, the innovation input of the NGITCs can promote innovation
output. In addition, Models (2)–(4) show a delayed effect of enterprise innovation input
on innovation output. In the first and second lag phases, the innovation input still had
a significant promoting effect on the innovation output of the NGITCs. Nevertheless,
the influence coefficient was weakened (β = 0.350, p < 0.01, β = 0.219, p < 0.01). In the first
lag phase, the enterprise innovation input maintained the greatest impact on enterprise
innovation output (0.350 > 0.335 > 0.219), which may have been because it takes a certain
amount of time to progress from the innovation input to patent application and then to
patent authorization. Thus, H3 is supported. Model (4) shows that the impact of innovation
input on the innovation output in the third lag phase is insignificant.
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Table 6. Regression analysis of innovation input and innovation output of the NGITCs.

Models (1) (2) (3) (4)
Variables LnPat LnPat LnPat LnPat

LnRd 0.335 ***
(4.91)

LnRd(t−1)
0.350 ***

(5.09)

LnRd(t−2)
0.219 ***

(3.22)

LnRd(t−3)
0.116
(1.61)

Controls Yes Yes Yes Yes
Year Yes Yes Yes Yes

Industry Yes Yes Yes Yes
Fixed effect Yes Yes Yes Yes

Constant −4.131 *** −3.768 *** −1.978 ** −0.693
(−3.79) (−3.46) (−1.69) (−0.54)

Obs 2210 1989 1768 1547
R-squared 0.079 0.063 0.039 0.030

Id 221 221 221 221
R2 0.291 0.241 0.213 0.148

Note: Robust t-statistics in parentheses *** p < 0.01, ** p < 0.05.

4.3.4. Government Subsidies, Innovation Input, and Innovation Output of NGITCs

Table 7 shows the mediating effect of the innovation input between the government
subsidies and innovation output both in the current period and in the first lag phase. Due
to the precondition of testing the mediating effect, we also completed the three steps of
the mediation effect test. The regression results of Models (1)–(3) in Table 7 correspond to
checking the current mediating effect. The regression result of Model (1) shows that the
government subsidies have a significant positive impact on the innovation output of the
NGITCs (β = 0.135, p < 0.01), which is the total effect of the government subsidies on the
innovation output. The regression coefficient of the government subsidies in Model (2)
was 0.174, p < 0.01, meaning that government subsidies have a significant positive impact
on the innovation input of the NGITCs. In Model (3), both government subsidies and
innovation inputs positively affected the innovation output of the NGITCs. Both passed
the significance test at the levels of 0.01 and 0.05, indicating that innovation input presents
a partial mediating effect between the government subsidies and innovation output of the
NGITCs. Thus, H4 is supported. Part of the government subsidies impacts innovation
output through the innovation input of the NGITCs. The proportion of the mediating effect
of the innovation input of the NGITCs is 0.174 × 0.288/0.135 ≈ 0.37—approximately 37%.

In addition, to better test the mediating effect of innovation input between government
subsidies and innovation output, we also considered the mediating effect of the current
innovation input between one lag period of government subsidies and the current inno-
vation output. The results are shown for Models (4)–(6) in Table 7. Model (4) showed
the impact of the one-lag-period government subsidies on the innovation output of the
current period (β = 0.161, p < 0.01). Model (5)showed the impact of the one-lag-period
government subsidies on the innovation input in the current period (β = 0.131, p < 0.01).
Model (6)showed the impact of the one-lag-period government subsidies and current inno-
vation input on the innovation output in the current period (β = 0.120, p < 0.01, β = 0.314,
p < 0.01). These results surpassed the significance threshold of 0.01, illustrating that the
innovation input in the current period has a partial mediating effect between one lag period
of government subsidies and the innovation output in the current period. The mediating
effect is 0.131 × 0.314/0.161 ≈ 0.26—approximately 26%.
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Table 7. Regression analysis of mediating effect of the innovation input between the government
subsidies and innovation output of the NGITCs.

Models (1) (2) (3) (4) (5) (6)
Variables LnPat LnRd LnPat LnPat LnRd LnPat

LnSub 0.135 *** 0.174 *** 0.085 **
(3.39) (8.48) (2.23)

LnSub(t−1)
0.161 *** 0.131 *** 0.120 ***

(4.03) (6.50) (3.18)
LnRd 0.288 *** 0.314 ***

(4.39) (4.30)
Controls Yes Yes Yes Yes Yes Yes

Year Yes Yes Yes Yes Yes Yes
Industry Yes Yes Yes Yes Yes Yes

Fixed effect Yes Yes Yes Yes Yes Yes

Constant −1.663 ** 9.880 *** −4.506 *** −1.615 ** 10.576 *** −4.937 ***
(−2.12) (22.46) (−3.99) (−1.97) (21.90) (−3.89)

Obs 2210 2210 2210 1989 1989 1989
R-squared 0.067 0.727 0.084 0.051 0.696 0.068

Id 221 221 221 221 221 221
R2 0.214 0.417 0.313 0.260 0.404 0.294

Note: Robust t-statistics in parentheses *** p < 0.01, ** p < 0.05.

4.4. Robustness Test

In order to prove that the results of this paper are robust, we replaced the dependent
variable (the number of authorized patents) with the number of patent applications. We
performed a regression analysis considering the current and the one-lag-phase government
subsidies. The results are shown in Table 8. It can be seen in Models (1) and (2) that govern-
ment subsidies are positively correlated with both the innovation output (β = 0.147, p < 0.01)
and innovation input of the NGITCs (β = 0.174, p < 0.01). Furthermore, Model (3)shows that
current government subsidies (β = 0.082, p < 0.05) and innovation input (β = 0.373, p < 0.01)
are positively correlated with innovation output. Once again, these results indicate that the
innovation input of the NGITCs mediates between government subsidies and innovation
output, supporting the results of Models (1)–(3) in Table 7. In addition, we also considered
the delayed effect of the government subsidies and checked the relationships between
one lag phase of government subsidies and the current innovation output and the current
innovation input of the NGITCs. The results are demonstrated in Models (4)–(6) in Table 8.
The one lag phase of government subsidies positively affect the current innovation output
(β = 0.080, p < 0 .05) and innovation input of the NGITCs (β = 0.131, p < 0.01), as shown in
Models (4) and (5). In Model (6), we tested the effects of the one lag phase of government
subsidies and current innovation input on the innovation output. Although the coefficient
of the one-lag-phase government subsidies is insignificant, the current innovation input
positively enhances the current innovation output (β = 0.446, p < 0.05), meaning that the
current innovation input has a full mediating effect between the current innovation output
and one lag phase of government subsidies. The cause of the full mediating effect may be
illustrated by the fact that at the stage of the patent application, the NGITCs utilize most
of the government subsidies to enhance the innovation input which is being invested in
applying for more patents, and so this was the reason for the full mediating effect when we
employed the number of patent applications to measure the innovation output. However,
when we applied the number of authorized patents to measure the innovation output,
the innovation input presented a partial mediating effect, which may illustrate that in the
process from patent application to patent authorization, part of the applied patent cannot be
authorized, explaining that part of the mediation of government subsidies and innovation
input is invalid.
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Table 8. Regression analysis of the robustness test.

Models (1) (2) (3) (4) (5) (6)
Variables LnPat1 LnRd LnPat1 LnPat1 LnRd LnPat1

LnSub 0.147 *** 0.174 *** 0.082 **
(3.71) (8.48) (2.18)

LnSub(t−1)
0.080 ** 0.131 *** 0.022
(2.08) (6.50) (0.60)

LnRd 0.373 *** 0.446 ***
(5.75) (6.24)

Controls Yes Yes Yes Yes Yes Yes
Year Yes Yes Yes Yes Yes Yes

Industry Yes Yes Yes Yes Yes Yes
Fixed effect Yes Yes Yes Yes Yes Yes

Constant −2.456 *** 9.880 *** −6.140 *** −1.661 * 10.576 *** −6.377 ***
(−3.13) (22.46) (−5.49) (−1.95) (21.90) (−4.91)

Obs 2210 2210 2210 1989 1989 1989
R-squared 0.125 0.727 0.150 0.092 0.696 0.124

Id 221 221 221 221 221 221
R2 0.244 0.417 0.394 0.225 0.404 0.398

Note: Robust t-statistics in parentheses *** p < 0.01, ** p < 0.05, * p < 0.1. LnPat1 (dependent variable for the
robustness test) indicates the logarithm of number of patent applications plus one.

5. Discussion
5.1. Research Discussion

Using the panel data of 221 NGITCs on the Chinese A-Share Market from 2011 to 2020
as our research sample, we established study models according to relevant theories and
existing papers to examine the relationships between government subsidy policy and the
innovation input and innovation output of the NGITCs. In the first step, we checked the
immediate effect and delayed effect of the government subsidies on the innovation output
of the NGITCs and further tested whether the ownership and geographical locations of the
NGITCs have moderating effects between the government subsidies and innovation output
of the NGITCs. In the second step, we investigated the government subsidies’ immediate
impact and delayed effect on the innovation input of the NGITCs. In the third step, we
examined the innovation input’s immediate impact and delayed effect on the innovation
output of the NGITCs. In the last step, we analyzed the mediating role of innovation input
between government subsidies and the innovation output of the NGITCs. The findings of
this essay are as follows.

In the first step, we found that government subsidies had a positive incentive effect on
the innovation output of the NGITCs, meaning that the government subsidy policy can
effectively stimulate the NGITCs to produce more patents. This result further confirms
the findings of Hyytinen et al. [9] and Guo et al. [62], who stated that government grants
can effectively make up for market failure and enhance the innovation activities of the
companies. In addition, Liu et al. [63] found that the R&D subsidies have a delayed effect
on the innovation performance of new energy companies; similarly to their findings, our
findings show that government subsidies have a time-delayed effect on the innovation
output of the NGITCs—specifically, the government subsidies’ effect lags by two years,
but in the first lag year, the government subsidies are most effective on the innovation
output of the NGITCs. Thus, our study can fill up the research space in the NGITCs.

From the perspective of the ownership and geographical locations of the NGITCs,
our findings show that the ownership and geographical locations of the NGITCs have a
moderating role between the government subsidies and innovation output of the NGITCs;
precisely, the direct incentive effect of government subsidies on the innovation output of
non-state-owned and coastal-area NGITCs is stronger than on the state-owned and inland
areas NGITCs. Although the conclusions of Liu et al. [64] and Zhou et al. [65] that a firm’s
ownership and geographical location moderate between the R&D subsidies and the firm’s
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R&D capital investment are similar to our findings, unlike them, we found that ownership
and geographical location have moderating effects between government subsidies and
innovation output (instead of innovation input). We think that the ultimate goal of the
subsidies is to boost innovation performance, so the innovation output better represents
the firm innovation performance.

In the second step, our findings showed that the government subsidies positively en-
hance the innovation input of the NGITCs, indicating that when the government increases
the subsidies, the NGITCs will increase their investment in innovation activities. This result
displays that the government subsidies present a crowding-in effect on the innovation
input of the NGITCs, lining up with the findings of Xu et al. [66] and Wu et al. [67]; that is,
the government subsidies effectively deal with the market’s flaws, tackle the companies’
financing constraints, and effectively enhance the R&D investment of companies. How-
ever, our results also show that government subsidies have a certain delayed effect on the
innovation input of the NGITCs. The effects of the government subsidies last three years,
but the current government subsidies affecting the current innovation input are the most
influential. The phenomenon may arise because the NGITCs have financial difficulties
in carrying out innovation activities, so after receiving the subsidies, the NGITCs use the
government subsidies promptly as the innovation input in the current year.

In the third step, our results indicated that the innovation input of the NGITCs has a
positive enhancing impact on the innovation output of the NGITCs, demonstrating that
when the NGITCs invest in innovation activities, their innovation output will be increased
accordingly. The surveys of Leun et al. [68] support this result; that is, the innovation
input carried by the enterprise is essential to achieving more output, and the private R&D
input of the companies has a positive incentive effect on innovation output. Meanwhile,
our results also indicate that the effect of the innovation input lasts three years, and the
investment in the second year is most effective on the innovation output. We consider the
reason that enterprises need a certain amount of time from innovation input to output to
be because of the complexity and time-consuming features of the innovation activities in
the NGITCs.

In the last step, we analyzed the mediating role of innovation input between govern-
ment subsidies and the innovation output of NGITCs. In this step, our results showed
that the innovation input of the NGITCs mediates between government subsidies and
innovation output. In the existing literature, researchers have presented different findings
about the mediating effect of innovation input. For example, using the Chinese small and
medium-sized listed enterprises as the research sample, Zhuan et al. [69] found that corpo-
rate R&D investment partially mediates the relationship between government subsidies
and corporate performance. On the contrary, exploring industrial enterprises above the
designated size, Zou et al. [70] found that enterprise R&D investment has a full mediating
effect on the relationship between government R&D subsidies and enterprise innovation
output. Similarly to the previous studies, our results show that the innovation input of the
NGITCs has a partial or complete mediating effect on the relationship between government
subsidies and innovation output. Specifically, the innovation input of the NGITCs has a par-
tial mediating effect on the impacts of current and one-lag-phase government subsidies on
the patent authorizations of the NGITCs. When we used the number of patent applications
as the proxy of innovation output, the result was different; that is, the innovation input
of the NGITCs had a full mediating effect on the relationship between one lag phase of
government subsidies and innovation output. Thus, the mediating effect of the innovation
input is conditional. This phenomenon demonstrates that after receiving the government
subsidies, the NGITCs may use all of the subsidies as innovation input, so after one year,
the government subsidies fully affect the patent application through the innovation input
of NGITCs. However, although government subsidies, through innovation input, fully
impact the number of patent applications, some of the patents may not be authorized,
meaning that only some of the subsidies can cause an improvement in the number of
authorized patents.
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5.2. Research Implications
5.2.1. Theoretical Implications

This study theoretically reconfirmed that government subsidies are an effective policy
tool for solving market failure, as government subsidies can effectively correct market
failure and enhance the innovation input and output of NGITCs. In addition, our findings
indicate that analyzing the relationships among the subsidies, innovation input, and output
from a different perspective is beneficial to understanding the mechanisms behind them
better because we have found that government subsidies and innovation input have a
delayed effect, which directly affects the decision making of the investors and policymakers.
Thus, this paper can act as practical proof to estimate the efficiency of both R&D investment
and subsidies. Meanwhile, using the moderating effect, we found that the ownership and
the geographical locations of the NGITCs have a moderating role between the government
subsidies and innovation output. Unlike the other studies, the moderating effect is between
the subsidies and innovation output instead of the innovation input, which helps us to
more accurately estimate the efficiency of the subsidies according to the different ownership
types and locations. More interestingly, we found conditional results when we estimated
the mediating role of innovation input between the subsidies and innovation output. For ex-
ample, the mediating effect of the innovation input is different according to the number of
patent applications and the number of patent authorizations, which theoretically indicates
that the number of patent applications may sometimes not be the best proxy variable for
innovation output. Finally, we used data from the NGITCs as our research sample, so our
study can fill up the research space in this field and enrich the empirical evidence about the
relationships among government subsidies, innovation input, and innovation output.

5.2.2. Policy Implications

In this paper, in addition to the theoretical implications, we put forward some practical
policy implications based on the empirical results and research theories. The results of this
paper effectively revealed the efficacy of the government subsidies and innovation input
of the NGITCs. According to this, the implications can provide a practical blueprint for
managers, investors, and the government to make more effective investment decisions and
adjust public policy tools in a timely manner. The policy implications are as follows.

Firstly, to improve the independent innovation ability of the NGITCs, the Chinese
government should continue to increase subsidies, because the subsidies effectively increase
both the innovation input and the innovations of the NGITCs, especially for the non-
state-owned NGITCs and the NGITCs in the coastal areas. At the same time, the Chinese
government should continue to reform and supervise state-owned NGITCs and the NGITCs
in inland areas to improve the efficiency of subsidy usage and enhance innovation ability.
Secondly, to promote the coordinated development of the NGITCs, the Chinese government
should formulate relevant supporting policies targeting different ownership types and
locations. For example, the subsidy policy for the state-owned and inland area NGITCs
is not as effective as for the non-state-owned and coastal-area NGITCs; thus, the Chinese
government can make some relative policies, including tax policy and personnel policy,
combined with the subsidy policy, directed at the state-owned and inland-area NGITCs.
Thirdly, the NGITCs should continue to make more R&D investments for their innovation
activities, which will be beneficial to the innovation ability of the NGITCs because the
innovation input of the NGITCs can effectively improve their innovation output, meaning
that the inner innovation input of the NGITCs can bring more innovation output and boost
the development of the NGITCs. Finally, both the Chinese government and the NGITCs
should consider the time span of government subsidies and innovation input when making
adjustments for investment decisions or formulating relevant policies because subsidies
and innovation input have time-delayed effects on the innovation output of NGITCs.
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5.3. Limitations and Suggestions for Future Research

Although we have presented some new findings in this paper, owing to drawbacks
in the availability of data and the choice of data proxy variables, this study still has some
research limitations and certain deficiencies that need to be gradually improved in future
research. Firstly, due to the limitations of the research data, we have only studied the listed
companies that received government subsidies. However, the NGITCs are not only listed
firms, so the results of this paper may not avoid some biased conclusions. In the future,
researchers could apply appropriate methods, including interviews and questionnaires,
to make up for this limitation and more accurately estimate the relationships between
government subsidies and the innovation input and innovation output of the NGITCs.
Secondly, government subsidies can be divided into direct and indirect subsidies, but be-
cause of limitations in data availability, we chose only direct subsidies as the independent
variable. This paper’s results might have been more comprehensive if we had used both.
In addition, the R&D investment of companies includes R&D capital investment and R&D
human investment. Due to the flaws in the database, we only used the total R&D capital
investment as a proxy of innovation input; if we had applied both R&D capital investment
and R&D human investment, the innovation input of NGITCs could have been reflected
more completely. In the future, studies can focus on the total government subsidies (direct
and indirect subsidies) and total R&D investment (R&D capital and R&D human invest-
ment) so that the research results can be made more reliable. Finally, we also suggest that
apart from government subsidy policy, other incentives, such as personnel policy and tax
policy, may impact the innovation performance of the NGITCs, so investigators can further
consider those incentive policies in future research.

6. Conclusions

Firstly, government subsidies are an effective policy tool to improve the innovation
output of the NGITCs, meaning that the more subsidies the NGITCs receive, the more
patents they produce. However, government subsidies are more effective at promoting the
innovation output of the non-state-owned NGITCs and the NGITCs in the coastal areas
compared to state-owned and inland areas’ NGITCs. In addition, government subsidies
have a two-year-delayed effect, and in the first lag year, the subsidies have the greatest effect
on the innovation output of the NGITCs. Secondly, government subsidies are a practical
policy incentive that can efficiently enhance the innovation input of the NGITCs, meaning
that the more subsidies the NGITCs obtain, the more R&D capital the NGITCs invest in
innovation activities. In addition, the government subsidies have a three-year-delayed
effect, but the current subsidies are most effective on the current innovation input of the
NGITCs. Thirdly, the innovation input of the NGITCs helps to promote the innovation
output, meaning that the more R&D capital investment from the NGITCs is dedicated to the
innovation activities, the more patents the NGITCs can obtain. Moreover, the innovation
output of the NGITCs also has a two-year-delayed effect. The government subsidies in
the first lag period are most effective for the innovation output of the NGITCs. Finally,
the innovation input of the NGITCs has a partial mediating effect between government
subsidies and innovation output, meaning that part of the government subsidies increases
the patent production of the NGITCs through the R&D investment of the NGITCs.
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