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Innovation is the primary driving force of development and the strategic support for building a modern economic system. For
enterprises, continuous innovation capabilities can effectively deal with uncertainties in the business environment and can
enhance business competitiveness. Macropolicies can stimulate economic development and can try to promote enterprise in-
novation, but there is still widespread debate in academia about whether these policies successfully promote or, in fact, inhibit
innovation. Looking at the provincial panel data from China between 2009 and 2018, the authors of this paper explored the
complex nonlinear mechanism of government R&D investment in driving regional innovation capabilities from the perspective of
knowledge accumulation. 'e empirical results show that, when the level of knowledge accumulation is used as the threshold
variable, there is an obvious threshold effect between government R&D input and regional innovation capabilities. As the level of
knowledge accumulation crosses the threshold, the influence of government R&D investment on regional innovation capabilities
undergoes a structural mutation, shifting from an insignificant inhibitory effect to a significant promotional effect. 'e above
conclusion has strong robustness. 'is article provides useful policy enlightenment for China to promote the development of
scientific and technological civilization and the construction of an innovative country.

1. Introduction

China has achieved “remarkable growth in global economy”
with its demographic dividend and factor investment since
the reform and opening-up, with the gross domestic product
(GDP) exceeding CNY 100 trillion in 2020 [1]. On the whole,
however, China’s economic growth is characterized by “high
quantity, low quality, and low efficiency” and faces structural
problems, such as the depletion of demographic dividends
and cost advantage, resource constraints, environmental
pollution, and the significant slowdown of the economic
growth rate [2]. Economic development has entered the
“new normal” stage, in which the extensive economic
growth mode driven by factor input urgently needs to be
transformed, and the specific way to promote healthy and
sustainable economic development lies in improving re-
gional innovation capability [3, 4]. As a result, strategic

policies such as “innovation is the first driving force to lead
development” and “innovation drives development” point
out that innovation has become an important measure for
enhancing China’s comprehensive national strength and a
key step for China’s economy in moving towards high-
quality development. For a long time, technological inno-
vation has been a competitive field for enterprises in de-
veloped countries. In recent years, the global technological
landscape has begun to change. Some late-developing
countries that predominantly relied on Western technology
in the past have gradually become new and important
players in the field of international technological innovation.
Silicon Valley, in the United States, produces dozens of
technological achievements, on average, every day. 'ese
achievements have promoted the development of science
and technology in the world. It is the largest technological
innovation area in the world. 'e small town has rapidly
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developed into a city of millions of people and has promoted
the development of the entire Indian software industry. It is
a model of the developing world becoming reliant upon high
technology.

Technological innovation is a high-input, high-risk in-
novation activity [5] because, for enterprises, large-scale
costs are needed at the beginning of innovation activities,
which are supported by local governments. 'is is especially
true for a large country with significant regional heteroge-
neity, such as China, where innovation activities vary greatly
from region to region. Moreover, in the Outline of the
National Medium and Long-Term Science and Technology
Development Plan (2006–2020), it is proposed that the
government should take the lead in the process of building
the national innovation system. In the Outline of the .ir-
teenth Five-Year Plan for National Economic and Social
Development of the People’s Republic of China, it is proposed
to strengthen the government’s innovation support policy.
'us, it is clear that local government, as an important
subject participating in the construction of a regional in-
novation system, plays a significant guiding role in im-
proving regional innovation capability [6, 7].

Government R&D investments have an impact on the
promotion of regional innovation capability, which is re-
flected in two main aspects. First, government financial
support can effectively compensate for the “innovation in-
ertia” of enterprises, alleviating the innovation risk of
microinnovation subjects, reducing the uncertainty of in-
novation activities, and helping to stimulate the innovation
power of enterprises [8], as the construction of a regional
innovation system is a systematic project that involves many
factors. A regional innovation system also signifies the di-
rection of the regional economic development to the market,
which is conducive to producing demonstration effects and
guiding regional enterprises to carry out innovation activ-
ities [9]. Secondly, although government innovation support
is conducive to enterprise innovation activities, the serious
information asymmetry between the government and
market players can easily lead to the distortion of innovation
incentives, such as the mismatch of resources caused by
enterprises defrauding government innovation subsidies, or
the “innovation illusion” and “patent bubble” formed by the
enterprise engaging in low-quality innovation activities with
the subsidy [10, 11], and the neglected innovation quality
caused by the “economic and political human” devoting him
or herself to the number of innovations in the pursuit of
short-term achievements [11]. Based on the above summary
of the theoretical connotation of the relationship between
government R&D investments and regional innovation
capability, the authors of this paper believe that R&D in-
vestments have uncertain impacts on regional innovation
capability.

'erefore, the aim of this study was to answer the fol-
lowing three questions: What is the level of knowledge
accumulation in each region in China, and are there sig-
nificant differences? What is the role of government R&D
investments in regional innovation capability? Is there a
nonlinear relationship between government R&D invest-
ment and regional innovation capability considering the

level of knowledge accumulation? 'us, our goal was to
reveal the relationship between government R&D invest-
ment, knowledge accumulation, and regional innovation
capability.

2. Literature Review

Innovation is an important driving force for development
and the strategic support for building a modern economic
system. It is necessary to strengthen the construction of a
national innovation system and strengthen strategic scien-
tific and technological forces. However, the implementation
of policies may lead to government failures, and government
failures are more serious than market failures. At the same
time, the relationship between the enterprise and the en-
vironment on which the policy is based also affects the
overall effectiveness of the innovation policy. 'erefore,
improving government innovation support, deepening
knowledge accumulation, improving enterprise innovation
performance, and strengthening innovation-driven devel-
opment have all become important development strategies
for all countries [12]. Consequently, increasing attention has
been paid to regional innovation capability in academic
circles [13–17], and the issue of whether government R&D
can effectively promote the enhancement of regional in-
novation capability has been studied.

Some scholars believe that government R&D invest-
ments can promote regional innovation capability. For
example, Blanes and Busom analyzed the innovation-
driven effect of government subsidies from the theoretical
level based on the Solow economic growth model. 'ey
believed that government innovation subsidies effectively
alleviated the risks faced by enterprises in technological
innovation activities and could increase the innovation
motivation of microsubjects, improving their innovation
enthusiasm and promoting the improvement of regional
innovation capability [18]. Neicu et al. proposed that
government R&D subsidies significantly improved the
innovation performance of enterprises based on a data test
of French SMEs [19]. Similarly, Cin et al. also confirmed the
positive correlation between government R&D subsidies
and innovation performance based on an empirical analysis
of Korean SMEs [20]. Xu et al., based on a panel data
analysis in China, analyzed the impact of government
direct subsidies and indirect tax reduction and innovation
support on innovation performance by studying small- and
medium-sized enterprises in 30 regions and analyzed the
mediating and regulating role of intellectual property
protection in its influence process [21]. Zhang and Huang
studied 274 cities in China and concluded that government
innovation support has a steady role in promoting regional
innovation capability, but its impact is significantly dif-
ferent under different levels of heterogeneity [8]. Chen
empirically studied the data of microenterprises in China
and proposed that government innovation support is
beneficial for compensating for market failures, especially
with mismatches in enterprise innovation resources, which
is conducive to promoting enterprise innovation perfor-
mance [12].
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Other scholars have pointed out that government R&D
investments will have a “crowding-out effect” on enterprises’
innovation investments, resulting in a mismatch in inno-
vation resources, which will further inhibit regional inno-
vation capability. For example, Lach studied the relationship
between the Israeli Government’s R&D subsidy and inno-
vation performance and believed that the government’s
R&D investment would guide enterprises to invest heavily in
government-supported innovation fields through leverage,
which hindered the innovation progress within the region as
a whole and then inhibited the improvement of regional
innovation capability [22]. Boeing performed an empirical
test on Chinese enterprises and pointed out that most of the
Chinese government’s innovation subsidies are distributed
to state-owned enterprises, and fewer to private enterprises,
with a certain “crowding-out effect” on enterprises’ inno-
vation investments [23].

Scholars have reached different conclusions in the re-
search on the relationship between government R&D in-
vestment and regional innovation capability, which may be
due to the fact that the related research based on enterprise
microdata ignores the government’s innovation expectation
at the macro-level [8] and that the innovation driving effect
of government R&D investment may be different consid-
ering the significant heterogeneity of knowledge accumu-
lation levels in different regions because innovation is a
high-knowledge-intensive system that is engineered with
typical characteristics of knowledge accumulation [24].

'e existing literature has provided rich and profound
insights, but on the whole, it presents two aspects to con-
sider. One is that using the provinces as the basic research
unit to represent the government’s innovation support from
the perspective of the government’s R&D investment and
incorporating the government’s R&D investment into the

analysis framework of the influencing factors of regional
innovation capability is beneficial for making policy ad-
justments for the Chinese regional governments from the
perspective of expenditure allocation and further promoting
the leap of regional innovation capability. 'e second is that
putting government R&D investment, knowledge accu-
mulation, and regional innovation capability within the
same framework to explore whether there is a nonlinear
relationship among them can provide targeted policy in-
spiration and theoretical support for different regional
governments to carry out innovation support activities.

3. Methodology

3.1. .reshold Model. Considering the significant difference
in the level of knowledge accumulation among different
regions in China [25], government R&D investments may
have a threshold effect on the promotion of regional in-
novation capability, which requires the interval division of
the level of knowledge accumulation based on a certain
threshold value in order to accurately identify the factors
that influence the direction and magnitude of the govern-
ment R&D investment on regional innovation capability. In
order to avoid the randomness effect of artificial grouping,
the nonlinear panel threshold model proposed by Hansen is
selected in this paper [26, 27], which can accurately identify
the data characteristics of unknown variables and scientif-
ically group them and then test the significance of endog-
enous threshold effect. According to the variables selected in
this paper, the threshold model was constructed as follows.

'e threshold model of government R&D investment in
regional innovation capability can be expressed by the
following equation:

RICit � θ + α1Humanit + α2Cityit + α3INDit + α4MESit + β1R&DitI KNOit ≤ η(  + β2R&DitI KNOit > η(  + ui + εit, (1)

where i� the province and t� the year; the control variables
include Humanit � the human capital; Cityit � the city level
of the region; INDit � the industrial structure; and
MESit � the level of informatization.

Key variables include RICit � the regional innovation
capability; R&Dit � the level of government R&D invest-
ment; KNOit � the level of knowledge accumulation of the
region; η � the threshold value; I(•) � the indicative
function; ui � the specific effect of individuals; and εit � the
stochastic disturbance terms.

In addition, the multithreshold panel model is analo-
gized and will not be described here.

To test the nonlinear panel threshold model, the average
value in the group was subtracted from each observed value
to eliminate the individual effect, and then the dispersion
form of the model was obtained and the threshold and
parameters were jointly estimated. On this basis, it was
necessary to test the rationality of the use of the threshold
model from two aspects. One was to test the existence of the

threshold effect. With the null hypothesis of H0: η1 � η2, the
significance test of the P-value was carried out by the
“bootstrap sampling method.” 'e second was to test the
authenticity of the threshold estimate by using the single
threshold test as an example. With the null hypothesis of
H0: η1 � η2, and the likelihood ratio statistic is the LR
obeying the nonstandard normal distribution, the threshold
estimate test was performed according to Hansen’s formula
for calculating rejection region, that is, under the condition
of significance level τ, the null hypothesis is rejected when
LR > − 2 ln(1 −

����
1 − τ

√
). 'e multiple-threshold test can be

performed similarly.

3.2. Variable Description and Data Processing

(1) Explained variable: regional innovation capability
(RIC). 'e ultimate goal of regional enterprise in-
novation activities is to achieve more considerable
economic benefits, while the sales revenue of new
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products reflects the market acceptance of regional
innovative products, which fundamentally reflects
the market value of innovative activities and inno-
vative technologies [28]. 'us, in this study, with
reference to the research by Su et al. [29, 30], the
regional innovation capability was characterized by
the sales revenue of new products that represent the
final output of the regional innovation system.

(2) Explanatory variable: government R&D subsidy
(R&D). As the basic way for a government to par-
ticipate in the construction of a regional innovation
system, as an important aspect of a regional inno-
vation system is financial expenditure, the govern-
ment’s preference can be reflected by adjusting the
proportion of government expenditure allocation.
Regional governments can effectively guide and
support regional R&D activities by investing in
science and technology [31]. 'us, in this study,
referring to the research by Zhang and Huang [8],
the government R&D subsidy level was calculated by
using the proportion of local science and technology
input to financial expenditure.

(3) 'reshold variable: knowledge accumulation
(KNO). In order to explore the heterogeneous effect
of different levels of knowledge accumulation on

government R&D subsidy-driven regional innova-
tion capability enhancement, in this study, drawing
on the research of Chen et al. [25], the amount of
patent authorization was used to characterize the
regional level of knowledge accumulation. In addi-
tion, the regional level of knowledge accumulation
was characterized in this study using the patent
authorization volume since it represents the regional
level of the accumulation of technical information.
Drawing on previous studies, in this study, some
variables, such as human capital, urbanization level,
industrial structure, and level of informatization,
were also controlled.

(4) Human capital (Human): as an essential element of
innovation development, high levels of human
capital accumulation can both increase the level of
labor productivity and effectively raise the sense of
innovation among the regional populace, which in
turn has an impact on the region’s innovation ac-
tivities and innovation ability. Drawing on the cross-
country comparative series study on educational
attainment conducted by Barro and Lee [32],
combined with the setting of years of education in
China, the level of human capital accumulation is
characterized by the average level of education.

Human � primary ∗ 6 + junior ∗ 9 + senior ∗ 12 + college ∗ 16, (2)

where Human indicates the human capital of a re-
gion, and primary, junior, senior, and college , re-
spectively, indicate the proportion of people over
6 years of age with elementary, junior, high school,
university, or higher education.

(5) City level (City): the process of urbanization is ac-
companied by the agglomeration of population and
elements, which has an uncertain impact on regional
innovation capability. On the one hand, the ad-
vancement of urbanization promotes the accumu-
lation of a large amount of capital, labor, and other
factors, which is conducive to the optimization of
resource allocation and knowledge spillover and
promotes the technological progress and techno-
logical accumulation, which can promote the im-
provement of regional innovation capability. On the
other hand, the agglomeration of factors brought by
urbanization may also have a congestion effect,
which hinders the improvement of enterprise in-
novation performance [33]. 'us, in this study, re-
ferring to the research of Komlosi et al. [34], the
proportion of the urban resident population out of
the total population was used to characterize the city
level of the region.

(6) Industrial structure (IND): the main task for China
to deepen the structural reform on the supply side is
to promote the transformation from the extensive

growth mode driven by factor inputs to the intensive
economic growth model driven by technological
innovation. 'erefore, the rational transformation
and upgrading of the industrial structure will con-
tribute to the rational allocation of factor resources
and promote the transfer of R&D investments, hu-
man capital, and other factors to the tertiary industry
characterized as knowledge-intensive and technol-
ogy-intensive, thus contributing to the promotion of
technological innovation capability [35]. 'us, in
this study, referring to the research of Li et al. [36],
the ratio of the output value of the tertiary industry
to that of the secondary industry was used to
characterize the industrial structure.

(7) Level of informatization (MES): with the innovation
and development of cloud computing and intelligent
manufacturing, the data economymodel has become
an important part of the market economy. In ad-
dition, information technology can accelerate the
integration and penetration between industries,
promote the development and growth of producer
services, spawn the emergence and growth of new
service formats, promote the development of high-
tech industries and strategic emerging industries,
and change the proportion structure among indus-
trial departments. At the same time, the biased
technological progress brought by the application of
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information technology can change the marginal
substitution rate of energy and other factors, change
the relative input of resource factors, and improve
the efficiency of resource allocation and innovation
level. 'us, in this paper, referring to the research of
Liu and Hu [37], the level of informatization is
represented by the post and telecommunications
business volume.

'e data used in this study are from the China Statistical
Yearbook, the China Science and Technology Statistical
Yearbook, the China Population and Employment Statistical
Yearbook, and regional statistical yearbooks. To control the
estimation error and heteroscedasticity, the related variables
involved in this study were processed by a logarithm and
corresponding reduction. Table 1 shows the correlation
matrix and descriptive statistics of the variables. 'e test
results show that most of the variables are correlated at a 1%
significance level, the correlation coefficient between the
core variables is small, and the direction of action is basically
consistent with the above analysis in this paper. For example,
the correlation coefficient between the government R&D
subsidy and the enhancement of regional innovation ca-
pability is 0.6008 at a 1% significance level, indicating that
the government R&D subsidy is helpful to stimulating re-
gional innovation vitality and enhancing regional innova-
tion capability.

4. Results and Discussion

4.1. Result Analysis. Based on the panel threshold mea-
surement method, an empirical exploration of the complex
mechanisms between government R&D investments and
regional innovation capability was conducted under the
condition of the level of knowledge accumulation in various
regions. First of all, the F value and the corresponding self-
sampling P-value, as well as the critical values at the 1%, 5%,
and 10% significance levels were obtained using knowledge
accumulation as the threshold variable after the threshold
effect test, as shown in Tables 2 and 3. Based on Hansen’s
threshold theory, the single threshold effect of the model
passes the test; that is, there is a significant threshold effect of
knowledge accumulation with a threshold value of 6.4457.
On these grounds, the threshold effect was analyzed in detail.

After testing the threshold effect, the estimated results of
the threshold value, that is, the 95% confidence interval of
the threshold value, can be clearly seen when knowledge
accumulation is taken as the threshold variable with the help
of the likelihood ratio function graph. In the threshold
model used in this study, the estimated threshold value is
6.4457, as shown in Figure 1, and the likelihood ratio statistic
value is zero. 'e 95% confidence interval of the threshold
estimate is an interval composed of all critical values (dashed
lines in the corresponding graph), with LR values less than
5%, which passes the authenticity test of the threshold es-
timate. 'erefore, it is possible to divide the provinces of
China into two types of knowledge accumulation—low
(KNO≤ 6.4457) and high (KNO> 6.4457)—based on the
two threshold values.

'e threshold regression results indicate that the driving
effect of government R&D investment on regional inno-
vation capability is not monotonically increasing (decreas-
ing), and the coefficient of the driving effect of the
government R&D investment varies significantly in different
provinces; that is, as the level of knowledge accumulation
continually jumps, it will first exert inhibition and then
promotional effects on regional innovation capability. As
shown in Table 4, when the level of knowledge accumulation
is lower than 6.4457, every 1% increase in a government
R&D investment will lead to a decrease in regional inno-
vation capability by 27.3455%, but it is not significant. When
the level of knowledge accumulation exceeds the threshold
value, that is, when the level of knowledge accumulation is
higher than 6.4457, the direction of the government R&D
investment on regional innovation capability changes sud-
denly, the influence coefficient changes from a negative to a
positive value, and the significance value changes from an
insignificant value to a significant value. Every 1% increase of
a government R&D investment will promote an increase in
regional innovation capability by 16.9577%, which shows
that the interval of the high knowledge accumulation level
(KNO> 6.4457) is the best for knowledge accumulation.

With the continuous improvement of the threshold
level of knowledge accumulation, the impact of govern-
ment R&D investments on regional innovation capability
changes from insignificant inhibition to significant pro-
motion, with a significant threshold effect. 'e role of
government R&D investments in promoting regional in-
novation capability is constrained by the level of regional
knowledge accumulation, which is reflected in the fact that
the lower level of knowledge accumulation is not conducive
to the innovation-driven effect of government R&D in-
vestments, while the higher level can improve the positive
driving effect of government R&D investments on regional
innovation capability. 'eoretically, it reflects that
knowledge accumulation has a “critical scale” to drive the
innovation of government R&D investments because once
knowledge accumulation breaks through the critical scale,
that is, the higher the level of regional knowledge accu-
mulation, the more effective the government R&D in-
vestment can guide enterprises to engage in innovation
activities, and the more obvious the improvement of re-
gional innovation capability is. On the one hand, the
government’s R&D investment guides the endogenous
support of knowledge accumulation in enterprise inno-
vation.'e support of knowledge accumulation in the areas
of high-tech industry agglomeration, high-quality talent
flow, and the integration of industry, university, and re-
search is the internal foundation and necessary conditions
for the emergence of innovation results, which runs
through the whole process of innovation activities, and will
improve the efficiency of knowledge search in technological
frontier areas, guide enterprises to identify the technical
problems and product positioning with the most market
value, and promote enterprises to achieve the best inno-
vation performance. At the same time, the accumulation of
knowledge also means that enterprises have considerable
intellectual property rights and independent property
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rights, so they can obtain R&D innovation income at a
lower cost, promote their independent R&D progress, and
improve the innovation ability within enterprises and re-
gions as a whole. On the other hand, the high accumulation
of knowledge in the process of promoting regional inno-
vation capability by government R&D investments is
helpful for government R&D investments to digest, absorb,
and transform external search knowledge, which can
quickly transform cutting-edge technology obtained
through foreign investment, technical cooperation, and
knowledge exchange into capital that is actually owned by
enterprises, and serve the process of production and op-
eration activities of enterprises, so as to improve their
innovation performance.

In terms of control variables, human capital has a
significant positive impact on regional innovation capa-
bility, indicating that human capital is an important factor
in promoting regional innovation capability and can
provide necessary human support for innovation activi-
ties. Generally speaking, the improvement of innovation
capability will inevitably involve the introduction of ad-
vanced technology and the improvement of original
production processes, but the absorption and utilization
of technology introduction is uncertain, which can be
alleviated by certain human capital accumulation. In
addition, the knowledge spillover effect caused by a large
number of high-end human capital accumulation also

contributes to the internal technology accumulation and
promotes independent innovation. Urbanization has a
positive impact on regional innovation capability at a
significant level of 1%, which indicates that urbanization
has produced an agglomeration effect and promoted in-
novation development during the sample period. For
example, Jiangsu, Shanghai, Guangzhou, and other
eastern coastal areas with higher innovation levels are
areas with higher urbanization levels in China because
more high-quality talents are gathered in high-income
cities, which can influence the economic behavior of the
government and enterprises through knowledge exchange
and talent gathering, greatly promoting the innovation
capability within the region. It should be noted that al-
though the industrial structure has a positive impact on
the regional innovation capability, the effect coefficient is
not significant, which is also consistent with the current
development situation in China’s economic transition
period. Moreover, due to the lack of digestion and ab-
sorption capacity of China’s high-knowledge-intensive
enterprises and high-tech enterprises, and the lack of
matching learning and transformation ability, they cannot
effectively produce the knowledge spillover effect, and as a
result, the innovation driving effect is not significant. In
addition, the promotion of informatization has not been
effectively verified.

4.2. Robustness Test. To test the robustness of the results, the
robustness test method by Qi [38] was used as a reference to
adjust the research sample in this paper to test for possible
outlier errors in the results and verify the robustness above,
by deleting the sample regions with the largest and smallest
regional innovation capability index of about 1%, 5%, and
10% in turn, and conducting three threshold model tests on
28 regions, 26 regions, and 24 regions in China, respectively.
'e influence coefficient and significance level of explana-
tory variables in the results are similar to the above test
results, with no significant difference, indicating that the
empirical results of this study are robust (because of the
length limits, only the empirical results of 26 regions are
listed here, as shown in Table 5).

Table 1: Correlation matrix and summary statistics of variables.

Variable RIC R&D KNO Human City IND MES
RIC 1.000
R&D 0.6088∗∗∗ 1.000
KNO 0.7185∗∗∗ 0.6456∗∗∗ 1.000
Human 0.4293∗∗∗ 0.6473∗∗∗ 0.4349∗∗∗ 1.000
City 0.4876∗∗∗ 0.7914∗∗∗ 0.5082∗∗∗ 0.8655∗∗∗ 1.000
IND 0.0443∗∗∗ 0.4942∗∗∗ 0.1757∗∗∗ 0.6639∗∗∗ 0.5639∗∗∗ 1.000
MES 0.7531∗∗∗ 0.4711∗∗∗ 0.8127∗∗∗ 0.2032∗∗∗ 0.2820∗∗ 0.1271∗∗∗ 1.000
Sample size 300 300 300 300 300 300 300
Mean 16.6995 0.0199 9.7331 9.0107 0.5590 1.0814 6.4688
SD 1.6026 0.0142 1.4894 0.9369 0.1285 0.6121 0.9185
Minimum 11.3861 0.0039 5.5759 6.7639 0.2989 0.4996 3.8772
Maximum 19.8402 0.0720 13.0775 12.6754 0.8960 4.3476 9.3069
Notes: ∗means p≤ 0.05, ∗∗means p≤ 0.01, and ∗∗∗means p≤ 0.001.

Table 2: Test results of the significance of the threshold effect of
knowledge accumulation.

F p Size
Critical values

1% 5% 10%
'reshold 38.79∗∗ 0.0133 300 38.8477 28.7641 25.7856
Notes: ∗means p≤ 0.05, ∗∗means p≤ 0.01, and ∗∗∗means p≤ 0.001.

Table 3: 'reshold value and confidence interval.

Test Estimated threshold
value

95% confidence
interval

'reshold
value 6.4457 [6.4281, 6.5709]
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5. Conclusions and Implications

5.1. Conclusions. 'e improvement of the regional innovation
capability is an important issue that requires deepening supply-
side structural reform and promoting high-quality economic
development. In this study, based on the economic develop-
ment stage of “innovation-driven development” and the panel
data of 30 regions in China from 2009 to 2018, a nonlinear
threshold model of government R&D investment, knowledge
accumulation, and regional innovation capability was con-
structed, and the complex mechanism of government R&D
investments promoting regional innovation capability was
clarified by combining the spatial and temporal heterogeneity
factors. 'e theoretical and empirical analysis presented in this
paper reveals the following conclusions:

(1) Government R&D investments have a significant
impact on regional innovation capability, and the
threshold model with knowledge accumulation level
as the threshold variable, government R&D invest-
ment as the core explanatory variable, and regional
innovation capability as the explanatory variable
passed the significance test, and the estimated
threshold value obtained by the likelihood ratio
function diagram is consistent with the real
threshold value.

(2) 'e positive influence of government R&D invest-
ments on the promotion of regional innovation
capability is limited by the influence of the regional
knowledge accumulation level, as government R&D
investments have no significant inhibitory effects on

Table 4: Model parameter estimation results.

RIC Coef. Std. err t p 95% Conf. interval
Human 0.2777∗∗ 0.0899 3.09 ≤0.01 0.1006 0.4548
City 6.6614∗∗∗ 0.9578 6.95 ≤0.001 4.7755 8.5472
IND 0.0129 0.1188 0.11 0.914 −0.2210 0.2468
MES −0.0346 0.0525 −0.66 0.510 −0.1380 0.0687
R&D(KNO≤ 6.4457) −27.3455 20.6312 −1.33 0.186 −67.9680 13.2771
R&D(KNO> 6.4457) 16.9577∗∗ 4.9118 3.45 ≤0.01 7.2863 26.6291
Cons 10.3542∗∗∗ 0.6585 15.72 ≤0.001 9.0576 11.6509
Notes: ∗means p≤ 0.05, ∗∗means p≤ 0.01, and ∗∗∗means p≤ 0.001.

Table 5: Robustness test estimate.

RIC Coef. Std. err t p 95% Conf. interval
Human 0.2401∗∗ 0.0755 3.18 ≤0.01 0.0914 0.3889
City 7.3946∗∗∗ 0.8164 9.06 ≤0.001 5.7859 9.0033
IND −0.1016 0.0965 −1.05 0.293 −0.2917 0.0885
MES −0.0668 0.0438 −1.52 0.129 −0.1532 0.0196
R&D(KNO≤ 6.4457) −154.8469 20.9599 −7.39 0.100 −196.1467 −113.5470
R&D(KNO> 6.4457) 11.7948∗∗ 4.6575 2.53 ≤0.01 2.6175 20.9721
Cons 10.8113∗∗∗ 0.5568 19.42 ≤0.001 9.7140 11.9085
Notes: ∗ means p≤ 0.05, ∗∗ means p≤ 0.01, and ∗∗∗ means p≤ 0.001.
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Figure 1: Estimated value and confidence interval of the knowledge accumulation threshold.
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the promotion of regional innovation capability in
the regions with a low level of knowledge accumu-
lation (KNO≤ 6.4457), and they have a suddenly
changed effect on regional innovation capability in
the regions with a high level of knowledge accu-
mulation (KNO> 6.4457), changing from insignifi-
cantly negative to significantly positive.

5.2. Policy Implications. According to our conclusions, the
following policy recommendations can be made.

First, from the perspective of tax policy, regional
governments should issue more effective preferential
policies to strengthen the development of high-tech in-
dustries and high-knowledge-intensive industries within
the region through financial subsidies or tax incentives,
thus promoting regional industrial upgrading and opti-
mizing industrial structure. Meanwhile, through setting up
a special talent fund, the government can attract high-
quality talents to settle in the area and start businesses,
promoting knowledge spillover and knowledge flow within
the region, and deepening the accumulation of regional
knowledge.

Second, from the perspective of location difference, for
regions with a high level of knowledge accumulation, the
government should maintain steady R&D support to
stimulate the innovation vitality of enterprises in the region,
making up for the shortage of high-cost innovation activ-
ities, guiding enterprises to carry out more effective inno-
vation and R&D activities, and promoting the update of
production technology, strengthening the ability for inde-
pendent innovation, and improving the sustainability of
innovation. For the regions with low levels of knowledge
accumulation, the government should increase R&D in-
vestments in specific industries according to their economic
basis and regional location characteristics, so as to enhance
the innovation levels of several industries with a certain
foundation, establishing regional dominant industries, and
eventually driving the innovation level of other weak in-
dustries in the region.

'ird, from the perspective of independent innovation,
regional governments should also pay attention to
strengthening the enterprises’ ability to absorb and digest
advanced technology, and improve their own innovation
level through imitation and innovation. Further, R&D in-
vestment in basic research fields should be strengthened to
activate original innovation capacity, to avoid falling into the
trap of “introduction-backwardness-reintroduction-
rebackwardness” technology introduction, and finally to
realize greater regional innovation capability.
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