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Taking firms listed on the Chinese Growth Enterprise Market (GEM) in 2008–2017 as the sample, this study investigates the
impact of venture capital (VC) investment on Chinese firm innovation using propensity score matching and a difference-in-
differences (PSM-DID) model. ,e results show that, overall, firms’ innovation inputs and outputs do not show obvious en-
hancement due to VC entry, but instead show a strong and then weak inhibitory effect. VCs have heterogeneous impacts on firm
innovation; that is, compared to other types of firms, firms with technology-dependent characteristics and firms whose actual
controllers are experts in the same industry can effectively mitigate the adverse impact of VC on innovation inputs and gradually
promote growth in the quantity and quality of the innovation outputs after the second year of VC entry.,is study not only reveals
the impact of VC on firm innovation activities in the Chinese capital market but also provides empirical evidence to help improve
the financial innovation service system and the use of the capital market to promote innovation in China.

1. Introduction

Innovation is the core driving force of economic and social
development. As innovation agents at the micro level, firms
show significant positive externalities in their innovation
outcomes [1]. However, their innovation activities are ex-
posed to high risks due to characteristics such as high in-
vestment, long cycles, and low success rates. ,erefore,
governments worldwide generally formulate multiple poli-
cies to support firm innovation [2, 3]. According to a report
published by Eurostat in 2009, government subsidies
accounted for 30% of innovation and research and devel-
opment (R&D) investment in the U.S., 35% in the European
Union, and 18.5% in Japan during 1995–2005 [4]. ,e
government of China, as an emerging economy, also de-
veloped a policy system to support innovation in small- and
medium-sized enterprises (SMEs). In addition to innovation
policies such as R&D investment subsidies and tax incen-
tives aimed directly at firms, the Chinese government in-
troduced policies related to supporting the development of

venture capital institutions and investment (VC) in recent
years. With these policies, the Chinese government hopes to
leverage the ability of VCs to identify potential firms as well
as its advantages in financing, intelligence, and resources to
drive firm innovation through market-based allocation of
social capital. With the support of relevant policies, espe-
cially the establishment of the Chinese Growth Enterprise
Market (GEM), the scale of China’s VC market expanded
rapidly in recent years. According to Crunchbase (an in-
dustry consultancy), China’s total VC investment reached
USD 93.8 billion in 2018, surpassing the U.S. to rank first in
the world. Has VC played a positive role in supporting firm
innovation as policymakers expected in Chinese market?
Considering that the institutional environment for the de-
velopment of VCs in China differs from that in the European
and U.S. capital markets, the study of the topic above has
important theoretical and practical significance for revealing
the innovation driving effect of Chinese capital market
represented by venture capital and further improving fi-
nancial innovation service system.
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For a long time, the relationship between VCs and in-
novation has not been systematically tested, and it has been
assumed empirically that VCs promote firm innovation [5].
However, empirical studies on national capital markets since
the 21st century showed that VCs do not always promote
firm innovation. ,ere is no consensus in the academic
community on the effects of VCs on innovation [6]. Most
prior studies found that VCs raise the innovation level of
their portfolio firms [7–12] through three mechanisms. First,
VCs promote the innovation level of its portfolio firms by
providing innovation funds [7] and industry resources
[11, 13, 14]. Second, VCs usually have a keen business sense
and foresight [15–17] and can provide firms with man-
agement experience and strategic guidance [18–20].
,rough ratchet terms, preferential subscriptions, and the
assignment of board members, VCs can set up a supervision
and restraint mechanism to optimize the corporate gover-
nance structure and supervise the implementation of stra-
tegic guidance, thus reducing agency problems and
improving the efficiency of firm innovation [15, 16, 21].
,ird, the capital injection behavior of highly reputable VCs
can release positive signals to the market, core employees of
portfolio firms, and potential customers and partners and
raise firms’ recognition and certain expectation for future
development, which indirectly provides conditions for firm
innovation [13, 22]. In addition, related studies also examine
factors mediating the effects of VCs on firm innovation from
various aspects, such as the type of VC [23, 24], the duration
of the fund [25, 26], the timing of investment and exit
[27, 28], the number of joint VC participations [29, 30], the
amount of capital injected [31], and the choice of exit
method [21, 28]. However, some studies also found that VCs
have an insignificant effect on innovation [32], and even
reduce the innovation level of firms in general [12, 33, 34].
For example, the short-term profit-seeking goals of VCsmay
conflict with the long-term innovation-driven strategies of
firms [20], leading to the forced departure of entrepreneurs
from the firms they created [16], dilution of the entrepre-
neurs’ shares, and the sale or direct channeling of innovative
ideas of firms to affiliates [22, 35, 36]. In this manner, VCs
can inhibit the innovative behavior of its portfolio firms. In
addition, to realize returns on investment as quickly as
possible, VCs may focus more on commercializing existing
technologies after entering the firms; they can also help firms
expand rapidly, crowd out competitors, and create mo-
nopolies, thus ultimately hindering innovation [37].

A review of the literature reveals controversial findings
on the effects of VCs on innovation. One major reason is the
difference in sample selection; that is, the different impacts
of VCs on firm innovation can arise from the heterogeneous
environments that serve as data sources [6, 38]. Existing
studies focused mostly on VCs in European countries and
the U.S., and less on the relationship between VCs and firm
innovation in emerging capital markets such as China. ,e
institutional environment for the development of VCs in
China differs from that in the European and U.S. capital
markets, so the findings of existing studies are not suitable to
explain the practices in China. For these considerations, this
study selected data on VCs and the innovation activities of

Chinese GEM-listed firms from 2008 to 2017 to explore the
impact of VCs on firm innovation in the Chinese capital
market from the firms’ perspective.

Compared to the existing literature, this study offers
three main contributions. Prior studies examine mainly the
impact of VCs on innovation outputs. In this study, we
included both innovation inputs and outputs in the research
framework for a comparative study to examine the differ-
ences in the impact of VC entry on both. Second, most prior
studies take a VC perspective to examine its impact on firm
innovation. However, we found from an in-depth investi-
gation into the data that more than half of the portfolio firms
in the Chinese capital market witness the entry and exit of
multiple VC investments during the period from initial fi-
nancing to listing, making it difficult to measure the char-
acteristics of the VC institutions investing in portfolio firms.
Additionally, research on innovation effects from a VC
perspective ignores the main position of firms in their in-
novation activities to some extent. Some firms have special
demand for innovation, which may have heterogeneous
effects on the impact of VCs on innovation. For this con-
sideration, we further explained the different effects of VCs
on firm innovation from the perspective of firms’ technology
preference. ,ird, to alleviate the endogeneity of the model
due to sample self-selection bias, we adopted the propensity
score matching and difference-in-differences (PSM-DID)
model to examine the effect of VCs on innovation. We also
set the antecedent and lagged terms of the policy variables to
examine the parallel trend of the model and the lag of the VC
effect to improve the reliability of the research findings.

2. Theory and Hypotheses

2.1..e Effect of VCs on Firm Innovation. Venture capital in
this paper is a kind of financing method that mainly provides
financial support to start-up firms with growth potential and
obtains shares of firms. VCs operate mainly by investing in
equity stakes of start-up firms with growth potential and
exiting generally by initiating an initial public offering (IPO),
merger/acquisition, or other equity transfer to earn excess
investment returns [12]. ,e profit-seeking nature of capital
means that VCs inherently have no direct incentive to
stimulate firm innovation. If VCs want to share the benefits
of long-term firm growth and do not have a strong demand
to cash in short-term investment returns, they may be in-
clined to endorse or even assist firms in their innovation
activities to build a foundation that supports a sustained
increase in the firms’ valuation levels [39]. However, if VCs
are more focused on short-term interests or are influenced
by the “grandstanding” motive, that is, exiting quickly after
helping firms succeed in an IPO and providing investors
with high returns to build their reputations in the industry
[40], then they may be more inclined to require firms to go
public as soon as possible to realize a return on their in-
vestment. In this case, firms may be forced to adjust their
original development plans, keep increasing their market
size, focus more on financial performance, commercialize
their existing technologies [34], and reduce their innovation
inputs, which in turn may prevent them from raising their
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innovation levels. ,is is because although the level of in-
novation is an important indicator to assess and enhance the
value of a firm [36], improving a firm’s innovation level is
riskier and more costly and takes longer than enhancing its
financial performance [30]. In recent years, some scholars
put forward the view that VCs obviously have two sides. In
addition to enhancing business performance through value-
added services, there is also “expropriation” of start-up
firms; that is, VCs may take a dominant position in a firm by
diluting the entrepreneur’s equity and then seize or sell the
innovation outcomes of the portfolio firm to obtain in-
vestment returns, or sequester the new innovative tech-
nology of the portfolio firm to ensure that the original
technology of their affiliated firms maintains a market
monopoly [35, 41]. Under these circumstances, the entry of a
VC is not conducive to the development of innovation
activities and prevents portfolio firms from improving their
innovation levels.

In the Chinese capital market, at least two important
factors may generally enable VCs to show different decision-
making behaviors from those in mature capital markets,
resulting in a negative impact on the innovation level of their
portfolio firms. On the one hand, VCs are overall relatively
young in the emerging Chinese capital market. Although the
total amount of capital is large, there are a large number of
institutions, mostly small- and medium-sized VCs [42].
Compared to the few foreign VCs in the market, they are
relatively inexperienced, possess weak risk tolerance and
control capabilities, and generally have a clear “grand-
standing” motive [41, 42]. ,ese characteristics make it
obvious that Chinese VCs are motivated by short-term
investment goals. ,is phenomenon is also corroborated by
relevant data. In a study of Chinese firms listed on the SME
and GEM boards from 2004 to 2013, [41] finds that nearly
half of the VC-backed firms received their capital injections
two years before IPO, among which nearly 50% received
their capital injections one year before IPO or in the year of
IPO. Clearly VCs in the Chinese capital market may exhibit
stronger short-term investment goals than in mature capital
markets [40–42]. ,is pursuit of short-term interest con-
tradicts the long-term nature of firms’ innovation activities,
which is not conducive to the development of their inno-
vation activities and raising their innovation levels.

On the other hand, VCs’ decisions are influenced largely
by the institutional environment [42]. In mature economies,
such as North America and Western Europe, the legal en-
vironment is more developed and transparent, so VCs can to
mitigate unsystematic risks more easily [43]. However, in
emerging capital markets such as China, the market system
and legal system are not yet well developed, and intellectual
property protection is still continuously improving [42–45].
In such an environment, VCs may face increasing unsys-
tematic risks, be forced to shorten the investment time to
minimize the risks, and thereby form a tendency to decide to
cash short-term investment returns. Such an environment
may also result in insufficient protection of the innovation
achievements of portfolio firms, leaving room for “expro-
priation” by VCs. ,is leads to the theft of the innovation

outcomes of firms, which is not conducive to improving the
portfolio firms’ innovation levels.

Based on these two factors, we propose the following
hypothesis.

Hypothesis 1. In the Chinese capital market, the entry of a
VC is not conducive to the improvement of the portfolio
firms’ innovation levels.

2.2.Moderating Effects of FirmHeterogeneity. In the Chinese
capital market, VC in general may have inhibited the in-
novation level of portfolio firms. However, the observations
of some cases reveal that some firms indeed improved their
innovation levels significantly after receiving capital injec-
tions from VCs [41]. Some studies also explained this
phenomenon in terms of the heterogeneity of VCs. How-
ever, VC activities are not only the unilateral outputs of VCs
to portfolio firms, but embody the bilateral or even multi-
lateral interaction between VCs and firms [33]. ,erefore, if
we consider only the heterogeneity of VCs, then we ignore
the subjective position of firms in their innovation activities
to some extent. Some firms have special needs for techno-
logical innovation, and such needs may better explain the
heterogeneous effects of VCs on innovation. With this
consideration, we further revealed the different impacts of
VC on firm innovation from the perspective of firms,
specifically from the characteristics of technology prefer-
ences, that is, in terms of firm type and the firm’s actual
controller.

First, firms are technology dependent. Compared to
other firms, the growth and performance of some firms
depend largely on the results of technological innovation, or
the level of technological innovation plays an important role
in the growth and future valuation of some firms.We refer to
such firms as technology-dependent firms in this paper.
Unlike other types of firms that can increase their value and
financial performance by expanding their market size, im-
proving their marketing strategies, and enhancing the
commercialization of existing technologies, these firms need
to continuously innovate through technology to maintain
their competitiveness and form technological barriers to
increase their value. ,e level of innovation is the core
indicator to measure the value of a firm, and it is the basis
and important means to improve the development and
performance of a firm. It can be said that improving the
innovation level of technology-dependent firms has a pos-
itive effect on both their own development and the return
goal of the VC. ,erefore, considering investment goals,
VCs are more likely to be willing to use their resources and
intelligence to help improve the innovation level of tech-
nology-dependent firms than other types of firms. Firms will
also try to mitigate the negative impact on its ability to
improve its level of innovation and maintain its core
competitiveness in terms of technology level.

Second, we examine the case when the actual controller
of a firm is an expert in the same industry. When an industry
expert is the actual controller of a firm, he or she is more able
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to fully recognize the importance of technological innova-
tion for the future development of the firm [45]. ,is type of
controller will be an active decision maker in promoting a
higher level of innovation when the overall financing con-
straints of the firm are relaxed [46]. In addition, the actual
controller of a firm, as an expert in the same industry, is
more likely to use his or her control over the firm and can
fully understand the technology to make VCs aware of the
huge potential of innovation activities in improving the
future valuation of the firm and the importance of his or her
role and that of the team in the process.,is can mitigate the
strong short-term investment impulse of VC entry and the
possible expropriation by VCs, thus effectively counteracting
the negative impact of VCs on the innovation level of firms.

Based on the above analysis, we propose the following
hypotheses.

Hypothesis 2. Compared to other firms, technology-de-
pendent firms with VC backing can counteract the adverse
effects of VCs on the improvement of the firm’s innovation
level.

Hypothesis 3. Compared to other firms, firms with their
actual controllers being technical experts in the same in-
dustry are able to counteract the adverse effects of VCs on
the firm innovation level after accepting VC.

3. Methodology

3.1. Sample and Data. According to [29, 35], we selected
Chinese GEM-listed firms (excluding financial firms) from
2008 to 2017 as the initial sample. GEM-listed firms were
chosen because promising innovative Chinese firms usually
choose GEM for listing. ,e study period started from 2008
because the R&D data of some firms in 2007 and before were
unavailable. Since there is a lag of two or three years in the
publication of patent applications in China, the end year of
the study period was set to 2017 to alleviate the truncation
problem caused by the unpublished patent applications. ,e
data sources are as follows: (i) whether firms had VC backing
and the timing of their first round of financing were de-
termined jointly using firms’ financing history data in the
CVSource investment database and firms’ prospectuses; (ii)
patent data were obtained from the website of the State
Intellectual Property Office of China using the names of the
sample firms as the index; (iii) R&D data were obtained from
firms’ prospectuses and the China Stock Market and Ac-
counting Research (CSMAR) database; and (iv) other data
used for empirical analysis were collected mainly from the
Wind and CSMAR databases.

3.2. Variables

3.2.1. Dependent and Independent Variables. ,e explained
variable is the level of firm innovation, which can be
measured in three ways. First, the impact of VC on firm
innovation inputs is examined using the logarithm of R&D
investment (LnRD). Second, the impact of VCs on the
quantity of innovation outputs is examined using the

logarithm of the total number of patent applications filed by
the firms (LnPatent). ,ird, the logarithm of the total
number of invention patent applications filed by the firms
(LnInvention) is used to measure the impact of VCs on the
quality of innovation outputs. Some firms have not applied
for patents in the sample period, and thus the value of Patent
and Invention are 0. To avoidmissing values when taking the
logarithm directly, we changed the number of patent ap-
plications and invention patent applications of such samples
to the value of 1 and then took the logarithms. ,e ex-
planatory variable is the dummy variable Treatvc, which
equals 1 when a firm has investment from at least one VC
during the year and 0 otherwise.

3.2.2. Control Variables. Control variables are set with
reference to existing research: (i) firm size (Size) is measured
by the firm’s total assets at the end of the year to control the
impact of the firm’s own size characteristics on innovation
[22, 47]; (ii) firm capital structure (Lev) is expressed by the
firm’s liability-assets ratio to control the impact of different
capital structures on innovation activities [16, 22]; (iii) firm
age (Age) is measured using the natural logarithm of the
number of years and the firm was effectively established
during the sample period to control the impact of the firm’s
development stage on innovation activities [48]; (iv) firm
profitability (Roa) is measured using the ratio of the firm’s
net profit for the year to its total assets at the end of the year
to control for the impact of different levels of profitability on
innovation activities [49]; (v) firm solvency (PPEperc) is
measured using the ratio of current year-end fixed assets to
year-end total assets to control the impact of solvency on
innovation activities [50].

After removing the sample firms with missing data, we
obtained an initial sample of 363 firms, with a total sample
size of 3,630 observations. Among them, 233 firms had VC
backing, accounting for 64.18%. ,is indicates that more
than half of the GEM-listed firms had VC backing before
IPO during the sample period. Figure 1 shows the distri-
bution of the timing of VC entry in the firms. Distribution
type 1 indicates the proportion of VCs entering firms in
different years before IPO. Among them, the solid line
indicates the proportion of firms with VCs shareholding
before the year of IPO, and the dotted line indicates the
cumulative value of the above data (similar with Distribution
type 2). For example, “5” of X-axis in the Distribution type 1
means that less than 20% of firms received venture capital 2
years before the IPO. ,e data show that among VC-backed
firms, more than 50% had VC entry only 2 years before the
IPO and only 13.18% of firms had VC entry 5 years or more
before IPO, which indicates that VCs clearly have a short-
term investment nature. Distribution type 2 indicates the
proportion of time of VC entry in the period from the firm’s
establishment to its IPO. For example, “50” of X-axis in the
Distribution type 2 means the first 50% of the time period
from the establishment to IPO. ,e data show that only
21.32% of the firms had VC backing in the first 50% of the
time period from the establishment to IPO, while more than
50% of the firms had VC entry in the remaining 30% of the
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time period prior to IPO, which is basically consistent with
the situation shown in Distribution type 1.

3.3.Model. Endogeneity is a common challenge for research
on the impact of VCs on firms [32, 51]. For the research
question in this paper, it is possibly not the involvement of
VC that increases the innovation level of firms, but rather
that the VC selects more innovative firms before investment
[52]. To mitigate the possible endogeneity of the model due
to the self-selection of the sample mentioned above, we
constructed a time-varying DID model to test the impact of
VCs on firm innovation. We also used the PSM method to
ensure that the sample firms with VC backing (treatment
group) will match the most proximate non-VC-backed firms
(control group). ,e model is finally set up as follows:

yit � α + 

2

τ�1
θ− τTreatvci,t− τ + θTreatvcit + 

4

τ�1
θ+τTreatvci,i+τ

+ β′Xit + λt + μi + εit,

(1)

where yit is the explained variable, Xit is a set of virtual
variables, and Treatvcit is a policy variable. ,e coefficients
θτ and θτ (τ � 1, . . . , 4) are the policy effects we will examine,
where the former indicates the policy effect in the year of VC
entry and the latter mainly accounts fort the innovation
effect of VCs on a certain lag. For this reason, we added


4
τ�1 θ+τTreatvci,i+τ to examine the long-term significance

and dynamic trend of the policy effect. α is a constant term,
μi is the individual fixed effect, λt is the time fixed effect, and
εit is the residual term. 

2
τ�1 θ− τTreatvci,t− τ is added to test

the parallel trend hypothesis of the DID model.
When matching the sample firms in the control group,

we let the three explained variables and five control variables
in model (1) be the matching variables, matched individually
using the nearest neighbor matching (NNM) method. ,e
results are shown in Table 1. Before matching, we found
significant differences between the treatment and control
groups in indicators such as firm size, firm age, solvency,
capital structure, profitability, and R&D investment. ,e
deviations between the two sample groups were no longer

statistically significant after matching. ,e differences in the
number of patent and invention patent applications also
decreased to different degrees after matching. In general, the
sample matching effect was effective.

4. Results

4.1. Regression Analysis: Impact of VCs on Firm Innovation.
,e regression results for the impact of VCs on firm in-
novation are presented in Table 2, whereModels 1–3 are full-
sample regressions and Models 4–6 are PSM sample re-
gressions. In terms of innovation inputs, the results of the
full-sample regression (Model 1) show that compared to
non-VC-backed firms, VCs had no significant impact on the
R&D investment of their portfolio firms in the year they
entered, but a significant inhibitory effect in the second year.
,is treatment effect continued and showed a gradual
weakening trend in the following two years until the impact
of VCs on firms’ R&D investment was no longer significant
in the fifth year. In terms of the cumulative treatment effect,
the cumulative impact coefficient for the entire five-year
time window was -1.323 and significant at the 1% level
according to the Wald joint test, indicating that the VC’s
entry had a significant inhibitory effect on the R&D in-
vestment of its portfolio firms in the five-year period. ,is
conclusion was also roughly supported by the PSM sample
regression results (Model 4). However, the PSM regression
results were weaker than the results of the full-sample re-
gression, suggesting that the endogeneity of the model
amplified the adverse effect of VCs on the R&D investment
of portfolio firms. In addition, the entry of a VC also ad-
versely affects the quantity and quality of innovation outputs
of its portfolio firms in a similar way to innovation inputs.
Particularly in the case of patent applications, which mea-
sure the quality of innovation outputs, VC entry significantly
inhibited the number of patent applications in the year of
VC entry, and this effect tended to increase and then de-
crease in the following four years.

According to the above analysis, the entry of VC
inhibited the innovation level of the portfolio firms in the
sample. In particular, it had a negative impact on both
innovation inputs and outputs. ,is result was particularly
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Figure 1: Distribution of the timing of VC entry in firms. (a) Distribution type 1. (b) Distribution type 2.
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evident in the second year of VC entry. Although the effect
gradually decreased in degree, the overall cumulative effect
was significantly negative. ,erefore, Hypothesis 1 was
supported empirically. In addition, the coefficients of
Treatvci,t− τ (τ � 1, 2) for Models 1–6 were insignificant,
indicating that the DID model satisfies the parallel trend
hypothesis.

,e innovation effect of VCs: firm heterogeneity.
We next empirically tested the effect of VCs on the

innovation of technology-dependent firms and firms whose
actual controllers are experts in the same industry from the
perspective of portfolio firms. First, it is necessary to for-
mulate the method for defining technology-dependent firms
based on their connotation in the previous section. As the
level of technological innovation of high-tech firms is the
core element in measuring their firm value, it is also the basis
and important means for firm development and perfor-
mance improvement [53].,erefore, based on the Catalogue
of Statistical Classification of High-Tech Industries pub-
lished by the National Bureau of Statistics of China in 2002
and the industry classification of listed firms in the CSMAR
database, we initially selected 151 firms from 233 sample
firms with VC backing and their matching samples as
technology-dependent firms and regarded the remaining as
non-technology-dependent firms. A grouped regression
using (1) revealed that the regression coefficients of the
policy variables for the sample group of technology-de-
pendent firms were all significantly negative, which was
inconsistent with Hypothesis 2. A further analysis of the data
reveals that some of the technology-dependent sample firms
invested heavily in R&D. However, the numbers of patent
applications and invention patent applications were low and
mainly distributed in a few industries such as pharmaceu-
tical manufacturing, indicating that the number of patent
applications can hardly measure the innovation output of
such firms. For this reason, we removed the 56 firms with an

average annual number of patent applications of less than 10
among the technology-dependent firms with VC backing
and performed the regression analysis again using the same
method. Since the full-sample regression results were similar
to the PSM sample regression results, we report only the
latter in Table 3.

In terms of innovation inputs, the regression results for
technology-dependent firms (Model 1) were similar to that
of Model 4 in Table 2. ,at is, VCs began to significantly
inhibit innovation inputs from the second year of VC entry,
and this effect then showed a weakening trend. ,e dif-
ference, however, is that the weakening trend was more
rapid and the cumulative effect of the five-year time window
was no longer significant, suggesting that the possible
negative impact of VCs on the innovation of technology-
dependent firms was effectively mitigated. ,ese findings
were further supported in a comparison with the regression
results for non-technology-dependent firms (Model 2). In
terms of the number of innovation outputs, the results of
Model 3 show that the entry of VCs exhibited a significant
and sustained positive effect on the number of patents of
technology-dependent firms. We compared the regression
results for non-technology-dependent firms (Model 4) and
the regression results for the ungrouped sample firms in
Model 5 in Table 2. ,e comparison shows that technology-
dependent firms not only effectively mitigated the possible
negative impact of VC entry on the quantity of their in-
novation outputs, but also boosted the quantity of new
outputs.,e regression results for the quality and quantity of
innovation outputs were similar, except that the positive
effect on the quality of innovation outputs was slightly
weaker than that on the quantity of innovation outputs.
Based on the above analysis, it is clear that technology-
dependent firms can effectively mitigate the negative impact
of VC entry on their innovation activities compared to other
firms, as evidenced by a reduced inhibitory effect on

Table 1: Change in deviations for the treatment and control groups after matching.

Variable symbol U (before matching) Average value Change in deviation (%) T-test
M (after matching) Treatment group Control group Deviation rate Reduction rate T-value P value

Size U 0.197 0.120 34.8 94.8 9.73 ≤0.001
M 0.185 0.189 − 1.8 − 0.61 0.540

Lev U 0.290 0.324 − 19.1 75.3 − 5.70 ≤0.001
M 0.288 0.280 4.7 1.63 0.104

Age U 2.475 2.345 25.9 99.6 7.76 ≤0.001
M 2.474 2.475 − 0.1 − 0.04 0.971

Roa U 0.090 0.115 − 26.2 93.7 − 7.86 ≤0.001
M 0.090 0.087 1.7 0.62 0.535

PPEperc U 0.159 0.181 − 18.0 74.8 − 5.36 ≤0.001
M 0.159 0.165 − 4.5 − 1.57 0.116

LnPatent U 2.289 1.904 25.4 68.8 7.47 ≤0.001
M 2.272 2.392 − 7.9 − 2.57 0.010

LnInvention U 1.543 1.193 26.6 59.1 7.75 ≤0.001
M 1.526 1.669 − 10.9 − 3.43 0.001

LnRD U 17.123 16.737 38.2 91.6 11.19 ≤0.001
M 17.111 17.143 − 3.2 − 1.05 0.292

Note. ,e “deviation rate” is calculated using (xt − xu)/σt, where xt andxu are the mean values of the variables in the treatment and control groups,
respectively, and σt is the standard error of the corresponding variables in the treatment group. ,e “reduction rate” is the percentage change between the
absolute value of the initial deviation and the absolute value of the deviation after matching.
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innovation inputs and a significant positive effect on both
the quantity and quality of innovation outputs. ,erefore,
Hypothesis 2 partially held.

Can a firm whose actual controller is an expert in the
same industry mitigate the adverse effects of VC on the
firm’s level of innovation mitigated after receiving the in-
vestment? An empirical test was performed on this question.
Regarding the definition of a firm’s actual controller as an
expert in the same industry, we mainly referred to the de-
scription of the actual controller in the firm’s prospectus.
When the actual controller of a firm is an individual with a
bachelor’s degree or above and his or her major is similar to
the industry to which the firm belongs, he or she is con-
sidered as an expert in the same industry. Based on the above
criteria, we obtained 79 VC-backed firms of this type (firms

with an average annual number of patent applications below
10 were removed). By adding matching samples, we ob-
tained 158 firms to constitute Sample C, with the remaining
308 firms constituting Sample D. Regressions were con-
ducted in groups using (1). ,e PSM sample regression
results are presented in Table 4.

Model 1 shows that the cumulative effect of VC entry on
innovation inputs does not have a significant negative effect
when the actual controller is an industry expert, and VC also
has a short-term positive effect in the second year of entry.
,e corresponding Model 2 shows that the entry of a VC has
a significant negative effect on the innovation inputs of
portfolio firms when the actual controller is not an expert in
the same industry, which is consistent with the results for
Models 1 and 4 in Table 2. Models 3 and 5 show similar

Table 2: Regression results: impact of VCs on the innovation level of their portfolio firms.

Variable name
Full-sample regression PSM sample regression

Model 1 Model 2 Model 3 Model 4 Model 5 Model 6
LnRDit LnPatentit LnInventionit LnRDit LnPatentit LnInventionit

Treatvci,t− 2 − 0.025 (0.101) − 0..025 (0.215) − 0.304 (0.310) − 0.221 (0.301) − 0.018 (0.314) − 0.294 (0.311)
Treatvci,t− 1 − 0.058 (0.097) − 0.001 (0.201) 0.049 (0.225) − 0.079 (0.086) 0.005 (0.199) 0.056 (0.224)

Treatvcit 0.218 (0.260) − 0.019 (0.222) − 0.267∗ (0.206) 0.196 (0.224) − 0.023 (0.221) − 0.393∗∗∗
(0.103)

Treatvci,t+1
− 0.684∗∗∗
(0.102)

− 0.360∗∗∗
(0.087) − 0.559∗∗∗ (0.118) − 0.575∗∗∗

(0.125)
− 0.345∗∗∗
(0.031) − 0.401∗∗∗ (0.101)

Treatvci,t+2 − 0.231∗ (0.142) − 0.304∗∗∗
(0.057) − 0.368∗ (0.221) − 0.413∗∗∗

(0.086)
− 0.300∗∗∗
(0.025) − 0.361∗ (0.220)

Treatvci,t+3 − 0.673∗ (0.416) 0.058 (0.117) 0.007 (0.132) 0.372∗∗∗ (0.037) 0.051 (0.117) − 0.003 (0.132)

Treatvci,t+4 0.047 (0.064) − 0.213∗ (0.092) − 0.240∗∗∗
(0.059) 0.043 (0.337) − 0.109 (0.091) − 0.241∗ (0.135)

Cumulative effect − 1.323∗∗∗ − 0.838∗∗ − 1.427∗∗ − 0.377∗∗∗ − 0.726∗ − 1.399∗∗∗
Firm FE Yes Yes Yes Yes Yes Yes
Year FE Yes Yes Yes Yes Yes Yes
Number of
observations 3630 3630 3630 4660 4660 4660

Adj. R-sq 0.5692 0.4128 0.3986 0.5128 0.4956 0.3357
Note.,e symbols ∗∗∗, ∗∗, and ∗ indicate significance at the 1%, 5%, and 10% levels, respectively. ,e robust standard errors are reported in parentheses. ,e
regression coefficients for each control variable are not given due to space limitations of this paper.

Table 3: PSM sample regression results: impact of VC on the innovation level of technology-dependent firms.

Variable name
LnRDit LnPatentit LnInventionit

Model 1 Model 2 Model 3 Model 4 Model 5 Model 6
Sample A Sample B Sample A Sample B Sample A Sample B

Treatvci,t− 2 − 0.065 (0.131) 0.222 (0.312) 0.180 (0.408) − 0.609 (0.181) − 0.150 (0.387) − 0.383 (0.416)
Treatvci,t− 1 − 0.219 (0.200) 0.042 (0.051) − 0.035 (0.225) 0.132 (0.164) − 0.152 (0.284) 0.208 (0.389)
Treatvcit 0.215 (0.278) − 0.251∗∗∗ (0.041) − − 0.116 (0.250) 0.156 (0.161) − 0.428∗ (0.122) − 0.502∗∗∗ (0.124)
Treatvci,t+1 − 0.336∗∗∗ (0.084) − 0.412∗∗∗ (0.062) 0.251∗∗ (0.120) − 0.389∗∗∗ (0.116) 0.185∗∗∗ (0.013) − 0.296∗∗∗ (0.076)
Treatvci,t+2 − 0.127 (0.131) − 0.345∗∗∗ (0.110) 0.485∗∗ (0.229) − 0.232∗∗∗ (0.056) 0.172∗ (0.096) − 0.365∗∗∗ (0.113)
Treatvci,t+3 − 0.046∗ (0.026) − 0.119∗∗ (0.056) 0.147 (0.158) − 0.175∗ (0.097) 0.201 (0.253) − 0.101∗ (0.059)
Treatvci,t+4 − 0.006 (0.021) 0.035 (0.051) 0.144∗ (0.080) − 0.114 (0.128) 0.217∗ (0.128) − 0.126 (0.122)
Cumulative effect − 0.300 − 1.902∗∗∗ 0.911∗∗ − 0.745∗∗∗ 0.347∗ − 1.390∗∗∗
Firm FE Yes Yes Yes Yes Yes Yes
Year FE Yes Yes Yes Yes Yes Yes
Number of observations 1900 2760 1900 2760 1900 2760
Adj. R-sq 0.6894 0.5986 0.4986 0.5984 0.4589 0.6983
Note.,e symbols ∗∗∗, ∗∗, and ∗ indicate significance at the 1%, 5%, and 10% levels, respectively. ,e robust standard errors are reported in parentheses. ,e
regression coefficients for each control variable are not given due to space limitations of this paper.
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findings to Model 1. ,at is, compared to other types of
firms, firms whose actual controllers are experts in the same
industry are able to effectively mitigate the impact of VC
entry on the quantity and quality of the firms’ innovation
outputs, and VCs even show a certain positive impact in the
third or fourth year. In summary, the negative impact of VC
on firms’ innovation inputs is effectively mitigated when it
invests in firms whose actual controllers are experts in the
same industry compared to other firms, and to some extent,
VC promotes the improvement of firms’ innovation outputs.
,erefore, Hypothesis 3 holds.

5. Conclusion

,e great contribution of innovation to firm development
and economic growth, as well as the positive role of VCs in
the growth of start-up firms, indicates the importance of
studying the impact of VsC on firm innovation in both
theory and practice. Using Chinese GEM-listed firms for
2008–2017 as the research sample, this study empirically
examines the impact of VCs on firm innovation using a
PSM-DID model. ,e results indicate that, overall, the entry
of a VC inhibits the innovation inputs and outputs of
portfolio firms due to factors such as the grandstanding
motive and the expropriation effect. In particular, there is a
decrease in R&D investment and in the number of patent
and invention patent applications. ,e inhibitory effect
gradually diminishes over time, indicating that the incentive
policies directly targeting VCs do help to improve firms’
innovation in practice. However, two types of firms with
“technology preference,” namely technology-dependent
firms and firms in which the actual controller is an expert in
the same industry, can effectively mitigate the negative
impact of VC entry on their innovation activities and can
take advantage of their resources and experience to boost
their innovation outputs.

,is paper has three policy implications. First, the
current VC support policies should be further optimized,
universal policies such as tax concessions should be shifted
to target investment projects, and great support should be

laid on VC financing projects with higher technological
attributes and higher financing pressure. Second, policy-
makers should pay more attention to VC financing projects
when entering start-up firms. ,e government can also
guide and encourage VCs in the investment stage by setting
up a compensation fund for early-stage investment risks.
Finally, policies should further encourage VCs to perform
their certification function and provide value-added services
to comprehensively enhance the overall strength and in-
novation level of firms and guide VC institutions in aligning
their investment goals with the long-term development of
such firms to ensure the sustainability of firm innovation as
far as possible.
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