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Abstract

Using 9,138 observations from 731 strategic emerging enterprises in China’s A-share
market between 2010 and 2023, this study explores the impact of government-guided
funds on innovation in these enterprises and their underlying mechanisms. The

main empirical findings are as follows: Firstly, there is a positive correlation between
government-guided funds and innovation output in strategic emerging enterprises, and
their endogeneity and robustness have been tested using instrumental variable meth-
ods and a series of other methods. Secondly, government-guided funds significantly
enhance corporate innovation output through two pathways: one is by alleviating financ-
ing constraints on technological R&D; the other is by enhancing companies’ ability to
access policy resources such as tax incentives. Thirdly, heterogeneity tests indicate that
the innovative incentive effect of government-guided funds is more pronounced in east-
ern regions, state-owned enterprises, and companies with higher capital intensity from
downstream customers. This study focuses on strategic emerging enterprises, providing
a new perspective on the impact of government-guided funds on corporate innovation.

Introduction

Against the backdrop of intensifying strategic competition between China and the United
States, China’s industrial policy is facing growing international pressure: legal challenges
within the World Trade Organisation (WTO) framework targeting market-distorting subsidy
measures, and technological barriers such as semiconductor export controls [1]. These pres-
sures are compelling China to establish a theoretically rigorous and internationally accept-
able industrial policy framework to balance national development needs with the need to
participate in global governance. China has positioned government-guided funds (GGF) as
tools compliant with market rules, implementing industrial policy through decentralised,
rule-based equity investments rather than direct subsidies, thereby advancing technological
sovereignty while mitigating trade rule friction. The government-guided fund is the core prac-
tice of this new framework, which implements the planning goals of the country in strategic
emerging industries through market-oriented capital operation and governance mechanisms.

PLOS One | htips://doi.org/10.1371/journal.pone.0334826 October 27, 2025 1/14



https://crossmark.crossref.org/dialog/?doi=10.1371/journal.pone.0334826&domain=pdf&date_stamp=2025-10-27
https://doi.org/10.1371/journal.pone.0334826
https://creativecommons.org/licenses/by/4.0/
https://data.csmar.com/
https://max.pedata.cn/
https://orcid.org/0009-0002-1546-9576
mailto:773549059@qq.com
https://doi.org/10.1371/journal.pone.0334826

PLOS One

Government-guided funds and innovation output in strategic emerging enterprises

Funding: This study was financially supported
by the National Social Science Foundation of
China (https://xm.npopss-cn.gov.cn) in the
form of a grant (24&ZD055). This study was
also financially supported by Nanjing University
(https://www.nju.edu.cn) in the form of a grant
(2024300565). This study was also financially
supported by Jiangsu University’s School of
Intellectual Property (https:/zscq.ujs.edu.cn) in
the form of an award (ZY202305) received by
CZ. This study was also financially supported by
Jiangsu University’s Student Research Project
(https://keyuan.ujs.edu.cn) in the form of an
award (Y24C017) received by LZ. This study
was also financially supported by the China
Postdoctoral Science Foundation
(https:/hr.nju.edu.cn) in the form of a grant
(2021M701673) received by CZ. The funders
had no role in study design, data collection and
analysis, decision to publish, or preparation of
the manuscript.

Competing interests: The authors have
declared that no competing interests exist.

It is a key exploration to achieve the transformation of industrial policies from selective to
functional. In this context, GGFs have become an important policy tool for stabilising the
innovation ecosystem. GGFs are funds established by governments at all levels through bud-
getary arrangements. They can invest independently or in collaboration with social capi-

tal, using market-based methods such as equity investment to guide various types of social
capital toward key areas and weak links in socio-economic development, thereby support-
ing the development of relevant industries and sectors. Their core feature lies in leverag-

ing the multiplier effect and guiding role of fiscal funds. As of June 2024, according to the
‘China Government-Guided Fund Industry Market Analysis and Development Trend Fore-
cast Report (2024); China has established 318 government-guided funds, managing total
assets of RMB 4.52 trillion (approximately USD 623 billion) [2]. These funds aim to promote
technological progress and industrial upgrading.

Existing academic researches have primarily focused on the economic performance eval-
uation of government venture capital (GVC) [3-5], but there has been a noticeable lack of
discussion on the impact of China’s government-guided funds. It is important to note that
while both GGFs and GVCs are supported by public finances, China’s GGFs feature a unique
institutional design: local governments participate in market-oriented fund operations as lim-
ited partners, implementing industrial planning through governance coordination, thereby
creating a Chinese-style policy tool that combines financial investment with strategic guid-
ance. Different from the traditional government venture capital model popular in developed
countries such as Europe and the United States, China’s GGF’s main goal is to solve market
failure through temporary financial intervention, emphasizing financial sustainability and
minimum distortion, reflecting unique institutional innovation, which is characterized by
strategic embeddedness in industrial planning. While international GVCs typically operate at
arm’s length from policy directives—either as passive limited partners in market-driven funds
or as direct investors with strong independence—China’s GGFs integrate policy imperatives
into their governance design. Local governments act as limited partners but retain substantial
oversight through investment mandates, performance assessments linked to industrial objec-
tives such as domestic re-investment ratios, and structured profit-concession mechanisms to
incentivize private capital alignment with national priorities. This model transcends the tradi-
tional capital supply function of GVCs, emphasising the mitigation of innovation market fail-
ures through active governance, and highlighting stronger intentions for industrial upgrading
and political attributes.

In recent years, a large number of literatures have studied the impact of government funds
on enterprise innovation, but most of them are concentrated on all listed companies, specific
industries (such as new energy) or regional innovation [6-8]. However, there is still no agree-
ment on the actual impact and mechanism of government funds on innovation [9-12], and
they fail to fully reveal the unique innovation mode and policy requirements of Chinas strate-
gic emerging industries. Strategic emerging industries play a vital role in supporting and pro-
moting long-term economic development, and are key industries leading innovation driven
growth [13]. According to the classification catalog of industrial strategic emerging indus-
tries (2023) issued by the National Bureau of statistics, strategic emerging industries mainly
include nine areas: next generation information technology, advanced equipment manufac-
turing, new materials, biotechnology, new energy vehicles, new energy, environmental pro-
tection and energy conservation, digital creativity and related services. These industries have
been designated as key cultivation fields by the state, representing the direction of future sci-
entific and technological development, and playing a vital role in guiding and promoting
the overall and long-term process of national economic and social development. Strategic
emerging industries are facing unique challenges, especially in the entrepreneurial and early
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to medium-term stages. Companies often show high-risk characteristics, such as unclear tech-
nical approaches, low information transparency, and long investment return cycles. These
characteristics lead to excessive concentration of venture capital in mature companies due to
short-term profit seeking tendency, resulting in unbalanced allocation of market resources,
and insufficient financing of early to medium-term innovation projects. Traditional policy
tools such as financial subsidies may temporarily improve the capacity utilization of enter-
prises, but they may also lead to resource mismatch, adverse selection or rent-seeking behav-
ior, prompting enterprises to put scale expansion above the improvement of innovation abil-
ity [14,15]. Therefore, the establishment of guidance funds through the market mechanism to
attract social capital has become an important strategic choice to support the development of
strategic emerging industries. When the technological complexity and return cycle exceed the
spontaneous bearing capacity of the market, the government guided funds share the poten-
tial risks as public capital, so that the private sector can focus on R&D and rebuild the inno-
vation incentive mechanism of strategic emerging enterprises through professional division
of labor [16]. The traditional innovation theory based on general enterprise may not fully
explain the innovation incentive in SEI [17,18], so it is necessary to explore the mechanism
of GGF influencing the innovation achievements of strategic emerging enterprises.

This study utilises a dataset of strategic emerging enterprises listed on China’s A-share
market from 2010 to 2023 to explore two core issues: the effectiveness of government-guided
funds in promoting innovation among strategic emerging enterprises, and the impact of
financing constraints, innovation uncertainty, information disclosure quality, and digital
transformation on the promotional role of GGFs in driving innovation among these enter-
prises. Additionally, this paper analyses the heterogeneous effects of government-guided
funds on innovation in strategic emerging enterprises across different strategic emerging
industries and regions. The contributions of this paper are as follows: First, it enriches the
existing research on the impact of government-guided funds on the innovative behaviour
of micro-enterprises, particularly strategic emerging enterprises. This paper delves into the
effects and mechanisms of government-guided funds on the innovation of strategic emerging
enterprises, conducting a comprehensive and systematic examination of the dynamic influ-
ence of strategic emerging industry venture capital guidance funds on enterprise innovation
from their initial regulatory phase to their current phase of vigorous development. This pro-
vides a clearer understanding of their effects and mechanisms on the innovation of micro-
enterprises; Second, it validates the mechanism through which government-guided funds
influence innovation in strategic emerging enterprises, further deepening our understand-
ing of the nature and policy orientation of such funds. This has significant implications for
clarifying the role of government-guided funds and leveraging their innovative leadership
potential.

The structure of the following sections is as follows. Part 2 conducts theoretical analysis
and proposes hypotheses. Part 3 describes the research design, including data sources and
variable construction. Part 4 presents empirical results, including benchmark regression,
moderating effects, robustness tests, and heterogeneity analysis. Part 5 summarises conclu-
sions, proposes policy recommendations, and points out shortcomings.

Theoretical analysis and hypotheses development
The impact of government-guided fund on innovation

Government-guided fund is a key policy tool for addressing systemic market failures in
the financing of strategic emerging industries (SEIs). This intervention logic is strongly sup-
ported by Aghion and Tirole’s public-private innovation model [16]. The model posits that
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outsourcing specialised R&D can resolve the inherent incentive mismatches in traditional
financing structures, which primarily stem from the high uncertainty of technological inno-
vation and severe information asymmetry. In this context, state capital is crucial for over-
coming private investment shortfalls. Private capital tends to underinvest in SEIs because
breakthrough technologies typically involve lengthy R&D cycles, high initial costs, and unpre-
dictable commercial outcomes, thereby deterring firms from entering the market [17,19].
GGFs enhance firm innovation capabilities and bridge financing gaps through two channels:
first, the government assumes residual risks while delegating operational autonomy to profes-
sional institutions. Government-guided funds enter enterprises through institutional invest-
ment, and the enterprises or projects they select for investment incorporate strategic direc-
tions from government decision-making, the market value of the enterprise, and expected
future returns, thereby granting the invested enterprises and projects ‘government certifica-
tion’ [20-22]. Investors typically possess strong signal-capturing capabilities, leveraging the
professional sensitivity of government-guided funds to collect critical enterprise informa-
tion by monitoring the positive industry signals they release, thereby alleviating information
asymmetry between companies and external investors. Second, GGFs provide social resources
for high-risk R&D [7,8,23-25]. Governments at all levels leverage fiscal budget funds through
market-based equity investment mechanisms to channel social capital into strategic emerging
industries, alleviating financing constraints during the innovation process and reducing the
marginal cost burden of technological R&D. This, in turn, incentivises enterprises to expand
the scale of their innovation investments and enhance output.

H1: Government-guided funds have a significant role in promoting innovation in strategic
emerging enterprises.

Mechanism effects

Technological innovation in strategic emerging industries has significant positive exter-
nalities, leading to insufficient spontaneous investment of social capital [26]. Government-
guided funds leverage fiscal funds through market-oriented operations, effectively expanding
the scale of risk capital supply [27], particularly addressing the financing constraints faced

by early-stage enterprises. Their core role manifests in two aspects: first, the funds directly
increase equity capital investment in innovative enterprises, alleviating financial pressures
related to R&D equipment procurement and technical talent reserves; Second, they guide
social capital toward high-risk original technology fields through policy orientation, correct-
ing market imbalances where private capital is overly concentrated in mature enterprises. It is
worth noting that some funds may reduce support for start-up enterprises due to risk-averse
tendencies, potentially weakening their effectiveness in alleviating early-stage financing con-
straints [17]. However, overall, by expanding financing channels and reducing funding costs,
this mechanism provides critical resource support for innovation output [28].

In addition, the investment behaviour of government-guided funds itself constitutes a
market signal certification mechanism. The in-depth due diligence and investment deci-
sions made by professional teams convey a credible signal of project quality to external
investors [29]. This certification effect promotes innovation through two channels: first, it sig-
nificantly reduces information asymmetry in the investment and financing market, enhanc-
ing the confidence of social capital to follow suit [30]. Invested companies are more likely to
secure venture capital support in subsequent financing rounds, forming a sustainable financ-
ing chain that ensures the continuity of R&D investments. Second, it enhances the company’s
ability to access policy resources. The implicit government-enterprise connection established
through fund investment makes it easier for companies to obtain tax incentives and bank
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loans. Banks view government investment as a credit endorsement, reducing credit approval
costs; simultaneously, companies can precisely access subsidies and other supportive mea-
sures through policy channels, indirectly alleviating the financial pressure of innovation
activities.

Therefore, the following hypotheses are proposed:

H2a: Government-guided funds promote innovation and output among strategic emerging
enterprises by alleviating financing constraints.

H2b: Government-guided funds promote innovation and output among strategic emerging
enterprises by increasing the availability of tax incentives for enterprises.

Data and methods
Data

According to the National Bureau of Statistics’ ‘Catalogue of Strategic Emerging Industries

in the Industrial Sector (2023), a list of strategic emerging enterprises was manually selected.
The names of these enterprises were matched with investment event data from government-
guided funds collected from the Zero2IPO Private Equity Pass database. Financial data for
the remaining companies was sourced from the China Securities Market and Accounting
Research (CSMAR) Database. The sample processing procedure is as follows: (1) Exclude
samples with abnormal financial conditions, such as ST and *ST; (2) Exclude samples from
the financial industry; (3) Perform linear interpolation on missing values; (4) Truncate all
continuous variables at the 5% and 95% levels. A total of 9,138 observation data points were
collected for 731 enterprises from 2010 to 2023. The sample in this study is limited to strate-
gic emerging industries (SEIs) listed on the Chinese A-share market. Unlisted companies,
especially early-stage SEI start-ups, typically face more severe financing constraints and infor-
mation asymmetry issues. The government-guided fund support models they receive and the
mechanisms through which GGFs influence their innovation may differ from those of listed
companies. Due to data availability constraints, the conclusions of this study primarily apply
to listed SEIs.

Variables

The dependent variable innovation output (Innovation) is measured by taking the logarithm
of the number of patent licenses granted to the company plus 1. The independent variable
government-guided fund is set to 1 for the year in which the company first receives
government-guided fund investment and subsequent years, and 0 for years prior to receiving
investment. If the company does not receive government-guided fund investment, it is also
set to 0. Following previous studies [30], control variables include Size, Lev, ROE, Intangi-
ble, Growth, and Mshare. Additionally, year and firm-level variables are controlled for. Use
financing constraints and tax incentives as intermediary variables. The financing constraint
variables are represented by the SA index, which is widely used in research on the Chinese
capital market [6,31]. It only relies on company size and age, which are less affected by endo-
geneity issues compared to other financial ratio based indicators. This makes it suitable for the
Chinese context as it avoids potential reverse causality where innovation output may simul-
taneously affect the company’s current financial ratios. In addition, its exogeneity relative to
company performance makes it a target for capturing the external financing environment
faced by strategic emerging enterprises in China. The variable of tax incentives is measured
by the ratio of tax refunds received/ (tax refunds received + various taxes paid) [32], which is
based on the company’s cash flow statement data and has good objectivity and comparability.
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It can effectively measure the actual cash tax refund intensity obtained by the company.The
specific definitions of these variables are presented in Table 1.

Model construction

This study uses Eq (1) to analyse the impact of government-guided funds on the innovative
output of strategic emerging enterprises from 2010 to 2023.

Innovation;; = o + BGGF;; + y X + 8; + m; + €y (1)

We formulate Eq (2) to examine how government-guided funds influence the innovation
output of strategic emerging enterprises ([33]).

Vi =0+ BGGFi i +yXip+ 8+ 1 + €y (2)

Where y, , represents the mechanism variables, including financing constraints (SA) and
tax incentives (Tax). In which subscripts i and ¢ denote firm and year, respectively; Innovation
signifies the firm’s invention; GGF indicates Government Guided Funds; X represents a col-
lection of control variables. §; and 7, denote the year and firm fixed effects, respectively. ¢;;
represents the error term.

Descriptive statistics

This study analysed relevant data from 731 strategic emerging enterprises between 2010 and
2023 to determine the unique characteristics of each variable, as shown in Table 2. The aver-
age innovation output of listed strategic emerging enterprises was 0.758, with a standard devi-
ation of 1.581, indicating significant differences in technological innovation potential among
listed strategic emerging enterprises. The standard deviation for enterprise scale is 1.281, indi-
cating that strategic emerging enterprises exhibit significant differences in terms of scale,
among other factors.

Table 1. Variables definition and measurement.

Variable Type Symbol Measurement
Dependent variable Innovation The number of patents granted + 1 and then taking the logarithm
Independent variable GGF From 2010 to 2023, take 1 from the year when the enterprise first
received government-guided fund support, and 0 for the rest
Control variables Size Natural logarithm of total assets for the year
Level Total liabilities at year-end / Total assets at year-end
ROE Net profit / Average balance of owners’ equity
Intangible Net intangible assets / Total assets
Growth Current year’s operating income / Previous year’s operating income - 1
Mshare Number of shares held by directors and supervisors / Number of total
share capital
Mediating variables SA SA = - 0.737 *Natural logarithm of firm’s total asset size + 0.043
*(Natural logarithm of firm’s total asset size) *(Natural logarithm
of firm’s total asset size) - 0.040 *Firm’s operating year
Tax Tax refunds received / (Tax refunds received + Various taxes paid)

https://doi.org/10.1371/journal.pone.0334826.t1001
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Table 2. Descriptive statistics.

Variables Obs Mean SD Min Max
Innovation 9138 0.758 1.581 0.000 4.890
GGF 9138 0.067 0.251 0.000 1.000
Size 9138 22.330 1.280 19.078 27.245
Lev 9138 0.408 0.201 0.011 1.797
ROE 9138 0.048 0.640 -58.804 1.611
Intangible 9138 0.043 0.051 0.000 0.661
Growth 9138 0.207 1.120 -0.902 58.749
Mshare 9138 0.133 0.188 -0.045 3.002

https://doi.org/10.1371/journal.pone.0334826.t002

Empirical results
Baseline results

Table 3 presents the research results. Model 1 does not include control variables, containing
only firm-fixed effects and year-fixed effects. Model 2 reports the results with control variables
included. The estimated coeflicients of GGF are statistically significant at the 10% significance
level and show an upward trend, confirming the effectiveness of government-guided funds

in stimulating innovation output in strategic emerging enterprises. In summary, enterprises
that received government-guided fund investments demonstrated a significant increase in
innovation output compared to the control group.

Mechanism effects

Alleviating financing constraints. Model 1 in Table 4 reports the research results. The
coefficient of GGF is positive and significant at the 1% significance level. This finding indi-
cates that enterprises that obtain government-guided fund investment have more financial
resources than those that do not receive such funding support. Therefore, they are able to
overcome financing constraints and enhance innovation output, indicating that government-
guided funds are crucial in promoting enterprise innovation. In summary, government-
guided funds can effectively alleviate financing constraints and stimulate the input and output
of enterprise technological innovation capabilities.

Improve the level of tax incentives obtained. The empirical results of Model 2 in Table 4
show that the coeflicient of GGF for tax incentives is significantly positive at the 10% level.
This result indicates that enterprises that receive investment from government-guided funds
significantly improve their ability to obtain tax reduction and exemption policies through

Table 3. Baseline Results.

Model 1 Model 2
GGF 0.246* 0.244*

(1.91) (1.86)
Control NO YES
Firm-FE YES YES
Year-FE YES YES
Observations 9138 9138
R? 0.405 0.405

Note: The values within parentheses are standard errors clustered by firm; ***,

significant at the level of 1%, 5%, and 10%.

**, and * represent statistically

https://doi.org/10.1371/journal.pone.0334826.t003
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Table 4. Mechanism test results.

Model 1 Model 2

SA Tax
GGF 0.029%** 0.023*

(2.71) (1.75)
Control YES YES
Firm-FE YES YES
Year-FE YES YES
Cluster Firm YES YES
Observations 9138 9118
R? 0.965 0.714

Note: The values within parentheses are standard errors clustered by firm; ***, **, and *represent statistically
significant at the level of 1%, 5%, and 10%.

https://doi.org/10.1371/journal.pone.0334826.t004

the qualification endorsement signal formed by government capital injections. The profes-
sional due diligence conducted by government-guided funds provides tax authorities with
third-party certification of innovation authenticity, reducing information friction and admin-
istrative costs in tax incentive approvals. This enables enterprises to optimise the intertempo-
ral allocation of R&D cash flows through tools such as tax credits and additional deductions.
The certification effect of government-guided funds not only directly amplifies the leverage
efficiency of fiscal funds but also addresses institutional failures caused by the positive exter-
nalities of innovation by strengthening the coupling of policy tools, ultimately achieving a
systemic leap in the efficiency of technological innovation outcomes.

Robustness test

Add city fixed effects. To enhance the reliability of the research findings, city-level fixed
effects were incorporated into the baseline regression model to control for unobserved het-
erogeneity at the city level, such as regional economic conditions, institutional environments,
and policy differences. As shown in Model 1 and 2 of Table 5, the regression coefficients for
GGF on innovation are all positive and significant at the 10% significance level. This finding
indicates that even after controlling for city-specific factors, GGF still has a positive and eco-
nomically significant impact on innovation in strategic emerging enterprises, thereby further
consolidating the robustness of the benchmark results.

Table 5. Add city fixed effects.

Model 1 Model 2
GGF 0.246* 0.244*

(1.90) (1.85)
Control NO YES
Firm-FE YES YES
Year-FE YES YES
City-FE YES YES
Cluster Firm YES YES
Observations 9138 9138
R? 0.405 0.405

Note: The values within parentheses are standard errors clustered by firm; ***, **, and *represent statistically
significant at the level of 1%, 5%, and 10%.

https://doi.org/10.1371/journal.pone.0334826.t005
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IV-2SLS. To address endogeneity issues, the average number of times other compa-
nies in the same industry received government-guided fund investments in the same year
(IV) was used as an instrumental variable [34]. Table 6 presents the regression results of the
endogeneity test. The results indicate that the coefficient of the independent variable ‘GGFs’
consistently exhibits positive significance at the 10% level, suggesting that the establishment
of GGFs significantly promotes innovation output in strategic emerging enterprises, con-
sistent with the baseline regression results. Additionally, the corresponding p-value of the
Kleibergen-Paap rk LM statistic is significantly below the 1% significance level, passing the
unidentifiability test. The Cragg-Donald Wald F statistic is 48.74, significantly exceeding 10,
indicating no weak instrumental variable issue.

Parallel trend test. Using event analysis, we explore the dynamic impact of government-
led funds on the innovative output of strategic emerging enterprises [35]. It should be noted
that there are few observations for the five years or more before and after a firm receives
investment from a government-guided fund, which may lead to biased estimates. There-
fore, we merged these observations for analysis and using the situation in the year prior to
the investment as the comparison benchmark, thus omitting the case where j = -1 [36]. Eq 3
builds upon Eq 1 by introducing an interaction term between policy dummy variables and
time dummy variables to analyse the impact of government-guided fund investments during
a specific period before and after the investment.

Innovation,;t =0+ ‘3 Z GGF,',[_]‘ + iji,t + 51' + N+ Eit (3)

1

Where the subscript j denotes the relative year in which the merger or acquisition was
completed. For example, j # -1 indicates the year prior to the completion of the merger or
acquisition. Therefore, GGF;_; takes a value of 1 when company i receives investment from
the government-guided fund in the relative jth year of year ¢, and 0 otherwise. This approach
essentially decomposes the average treatment effect across different years to better observe the
specific performance of the estimated results before and after the investment. Fig 1 presents
the research findings. The study reveals that the current impact of government-guided fund
investments has weakened compared to previous periods, primarily due to the lag effect of
such investments. Following government-guided fund investments in enterprises, these enter-
prises” financial investments in innovation and R&D continued to grow. Therefore, the data

Table 6. IV-2SLS test.

Model 1 Model 2

The first stage The second stage
v 0.199**

(2.15)
GGF 3.565*

(2.35)

Control YES YES
Firm-FE YES YES
Year-FE YES YES
Cluster Firm YES YES
Observations 9138 9138
R 0.609 -0.180
Note: The values within parentheses are standard errors clustered by firm; ***, **, and * represent statistically

significant at the level of 1%, 5%, and 10%.

https://doi.org/10.1371/journal.pone.0334826.t006
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Fig 1. Parallel trend tests.
https://doi.org/10.1371/journal.pone.0334826.9001

samples rigorously tested and confirmed as reliable in this study successfully passed the par-
allel trend test, thereby enhancing the reliability of the empirical model and its correspond-
ing results. This indicates that the allocation of government-guided funds has a significant
positive impact on enhancing enterprise innovation output.

Heterogeneity analysis

Diverse geographical distribution of enterprises. Models 1 and 2 in Table 7 exam-
ine whether the impact of government-guided funds on the innovative output of strategic
emerging enterprises varies by geographical location. The analysis focuses on the hetero-
geneity of the impact of technological innovation among the sample enterprises, which are
divided into two regions: eastern and central-western [37]. The research findings indicate
that government-guided funds have heterogeneous effects on the innovative outcomes of
enterprises in different geographical regions. The coeflicient of GGF is significantly positive
in the eastern region, indicating that government-guided funds have the most significant
incentive effect on the innovative output of enterprises in the eastern region. Additionally,
the coefficient of GGF is not significant in the central and western regions, indicating that
government-guided funds do not have a noticeable effect on the innovative output of enter-
prises in these regions. This may stem from differences in regional institutional environments
and the completeness of innovation factors between the eastern and central/western regions.
The dense concentration of universities and supply chain support in eastern regions enables
policy funds to be efficiently converted into R&D outcomes; however, in central and western
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Table 7. Heterogeneity test results.

Model 1 Model 2 Model 3 Model 4 Model 5 Model 6
Region Ownership SellDemand
Eastern regions |Central and Non-state-owned |State-owned Low-level High-level
Western regions|firms firms
GGF 0.348"* 0.005 0.157 0.385* 0.227 0.371%*
(2.09) (0.03) (0.91) (1.86) (120 (1.96)
Control YES YES YES YES YES YES
Firm-FE YES YES YES YES YES YES
Year-FE YES YES YES YES YES YES
Cluster Firm YES YES YES YES YES YES
Observations 6764 2373 6069 3055 4499 4540
R? 0.402 0.435 0.406 0.435 0.437 0.460
Note: The values within parentheses are standard errors clustered by firm; ***, **, and * represent statistically significant at

the level of 1%, 5%, and 10%.

https://doi.org/10.1371/journal.pone.0334826.t007

regions, the lack of technology transfer channels, incomplete industrial chains, and weak mar-
ket mechanisms result in policy resources failing to effectively stimulate enterprise innovation
momentum.

Different ownership. The sample companies are classified into non-state-owned enter-
prises and state-owned enterprises based on ownership, as shown in Models 3 and 4 of
Table 7. The research results indicate that government-guided funds have a positive impact on
innovation investment for both state-owned enterprises and private enterprises. Government-
guided funds have a substantial impact on the innovation output of state-owned enterprises,
with a coefficient of 0.383 for GGFE, which is significant at the 10% significance level. How-
ever, the impact on non-state-owned enterprises is not significant. This may be because SOEs,
after receiving government-guided funds, have greater capacity to attract resources that pro-
mote innovation and can effectively incentivise innovation output. On the other hand, non-
state-owned enterprises have relatively limited capacity to attract high-quality innovation
resources, leading to an inability to successfully carry out specific innovation projects within
the company, thereby resulting in lower innovation output performance compared to SOEs.

Different levels of capital utilisation among downstream customers. To examine
whether the impact of government-guided funds on innovation outcomes is influenced by
the degree of cash flow constraints on enterprises, this paper conducts a grouped test based
on the level of customer fund occupation. The ratio of total accounts receivable, notes receiv-
able, and prepayments to main business revenue (SellDemand) is used as an indicator to
measure the extent to which downstream customers in the supply chain occupy the com-
pany’s funds ([38]. The smaller the value of this indicator, the less customer arrears there are,
which helps maintain normal cash flow and provides the necessary financial support for the
company’s technological innovation.

As shown in Models 5 and 6 of Table 7, the sample is divided into low and high customer
funding occupancy groups based on the median value of SellDemand. The results show that
government-guided funds have a significant incentive effect on corporate innovation out-
put in the high capital occupation level group, but the incentive effect is not significant in the
low capital occupation level group. This may be because the innovation activities of strate-
gic emerging enterprises are highly capital-dependent and high-risk, and the depth of cus-
tomer capital occupation shapes the differences in their internal financing capabilities. High
capital utilisation enterprises are caught in a double bind of cash flow shortages and exter-
nal financing exclusion, facing hard budget constraints on innovation investment. At this
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point, the intervention of government-guided funds directly breaks the innovation bottle-
neck by supplementing scarce capital and improving credit signals. In contrast, low capital
utilisation enterprises have robust cash flow cycles that already support routine R&D invest-
ment, and the marginal increment of policy funds is unlikely to trigger additional innova-
tion responses. Additionally, the promotional effect of government capital on innovation
outcomes is also a process of rebalancing the power structure within the supply chain. Cus-
tomer capital occupation essentially represents the downstream’s ability to extract value from
core enterprises through bargaining power. The resulting cash flow disruptions propagate
innovation-inhibiting effects along the supply chain. Companies in the high capital occupa-
tion group, due to delayed payments from downstream entities, are forced to reduce invest-
ments in upstream technical cooperation and R&D collaboration, forming a supply chain
innovation bottleneck; In this context, government-guided funds can reconstruct the effi-
ciency of upstream-downstream capital flow coordination through targeted capital injections,
effectively resolving operational capital bottlenecks at node enterprises and enabling com-
panies to resume resource investments in innovation networks. Conversely, companies in
the low capital occupation group have already maintained a stable state of innovation collab-
oration through healthy supply chain credit cycles, making policy intervention marginally
effective and resulting in limited incentive effects.

Conclusions

Based on a comprehensive analysis of 9,138 A-share listed strategic emerging enterprises in
China from 2010 to 2023, this study confirms that government-guided fund is a key policy
tool for addressing systemic market failures in strategic emerging industries, significantly
enhancing corporate innovation output. Empirical results indicate that GGFs significantly
promote innovation activities among SEIs, confirming their effectiveness in overcoming the
dual challenges of high innovation uncertainty and severe information asymmetry inherent
in SEIs. This paper validates this conclusion through a series of robustness tests. GGFs mit-
igate financing constraints, enhance companies’ ability to access tax incentive policies, and
incentivise innovation output in strategic emerging enterprises. The promotional effects of
GGFs on innovation in strategic emerging enterprises exhibit heterogeneous impacts across
different regions, property rights structures, and the intensity of downstream customer capital
occupation.

This paper proposes three policy recommendations. First, the leverage function of
government-guided funds in regional coordination should be strengthened, with risk com-
pensation mechanisms and talent recruitment policies tailored to address the innovation
shortcomings of enterprises in central and western regions; Second, the governance struc-
ture of funds should be optimised by setting differentiated performance metrics to reduce the
pursuit of short-term returns, particularly by increasing tolerance for extended investment
cycles for enterprises with high capital intensity of downstream customers, thereby ensur-
ing the sustainability of original technology R&D. Additionally, a dedicated empowerment
channel for private enterprises should be established, combining tax incentive conversion ser-
vice platforms to break down resource access barriers, ensuring that policy benefits precisely
reach innovation entities, and fully unleashing the innovation potential of strategic emerging
industries.

This study acknowledges two main limitations. First, the research focuses solely on A-
share listed companies, neglecting unlisted SEI startups, which face more severe financing
gaps than listed companies, potentially leading to an underestimation of GGF’s ability to cor-
rect market failures. Additionally, China’s unique institutional analysis cannot assess whether

PLOS One | htips://doi.org/10.1371/journal.pone.0334826 October 27, 2025 12/ 14



https://doi.org/10.1371/journal.pone.0334826

PLOS One

Government-guided funds and innovation output in strategic emerging enterprises

the observed political capital substitution mechanism is comparable under other governance
frameworks, such as the U.S. CHIPS Act or the EU’s Green Industry Plan.

Author contributions

Conceptualization: Chunyan Zhao.

Formal analysis: Chunyan Zhao, Lu Zhang.

Software: Lu Zhang.

Supervision: Chunyan Zhao.

Validation: Chunyan Zhao.

Writing - original draft: Lu Zhang.

References

1.

10.

1.

12.

13.

14.

15.

Bown CP. US-China trade war tariffs: An up-to-date chart; 2023.
https://www.piie.com/research/piie-charts/us-china-trade-war-tariffs-date-chart. Accessed 2023
December 1.

Consulting Z. Analysis of the Chinese government-guided fund industry classification, number, and
scale by 2025: Government-guided funds see double growth in number and scale, supporting
innovation, entrepreneurship, and economic transformation; 2023.
https://www.chyxx.com/industry/1204114.html

Bertoni F, Tykvova T. Does governmental venture capital spur invention and innovation? Evidence
from young European biotech companies. Res Policy. 2015;44(4):925-35.
https://doi.org/10.1016/j.respol.2015.02.002

Guerini M, Quas A. Governmental venture capital in Europe: Screening and certification. J Bus
Ventur. 2016;31(2):175-95. htips://doi.org/10.1016/j.jbusvent.2015.10.001

Li J-J, Fung H-G, An S. Government venture capital funds: Balancing the impact of social and
financial goals on startups. China Econ Rev. 2024;85:102185.
https://doi.org/10.1016/j.chieco.2024.102185

Hao P, Wang Y, Fan L. Government-guided fund, social resources, and corporate green innovation.
Int Rev Financ Anal. 2025;98:103898. hitps://doi.org/10.1016/}.irfa.2024.103898

Li G, Zhang J, Wang Y, Zhao Z. Can government-guided funds promote corporate technology
innovation? Evidence from the new energy automobile industry. Int Rev Econ Finance.
2024;96:103667. htips://doi.org/10.1016/j.iref.2024.103667

Peng K, Yu F, Kong D, Li Y, Geng R. Do government-guided funds “guide” the transregional
mobility of capital? Evidence from cross-city equity investments. Finance Res Lett. 2024;66:105661.
https://doi.org/10.1016/.fr.2024.105661

Chen B, Pan Q, Wu S. Can government guided funds alleviate corporate financing constraints?
Evidence from China. Finance Res Lett. 2024;66:105622. https://doi.org/10.1016/].frl.2024.105622

Zhang X, Zhang X, Tu Y. The paradox of government-guided funds: A negative impact on corporate
ESG performance?!. Finance Res Lett. 2025;75:106900. https://doi.org/10.1016/).frl.2025.106900

Li B, Fan X, Li J. Natural resource dependence and government-guided social forces participation in
R&D investment: An analysis of the resource curse hypothesis. Resour Policy. 2024;89:104519.
https://doi.org/10.1016/j.resourpol.2023.104519

Zhang Y, Zhou Y. The impact of government industrial funds on the innovation of SMEs in China. J
Asian Econ. 2025;97:101898. https://doi.org/10.1016/j.asiec0.2025.101898

Liu 'Y, Zhao T, Guo S. Can the strategic emerging industry venture capital guidance fund promote
enterprise innovation?. Ind Econ Res. 2023;(1):73-85.
https://doi.org/10.13269/j.cnki.ier.2023.01.008

Guo D, Guo Y, Jiang K. Government R&D support and firms’ access to external financing: Funding
effects, certification effects, or both?. Technovation. 2022;115:102469.
https://doi.org/10.1016/j.technovation.2022.102469

Li 'Y, Dong X, Sun J. R&D project subsidy V.S. government innovation reward: The effectiveness on
corporate innovation. China Econ Rev. 2024;88:102288.
https://doi.org/10.1016/j.chieco.2024.102288

PLOS One | htips://doi.org/10.1371/journal.pone.0334826 October 27, 2025 13/ 14



https://www.piie.com/research/piie-charts/us-china-trade-war-tariffs-date-chart.
https://www.chyxx.com/industry/1204114.html
https://doi.org/10.1016/j.respol.2015.02.002
https://doi.org/10.1016/j.jbusvent.2015.10.001
https://doi.org/10.1016/j.chieco.2024.102185
https://doi.org/10.1016/j.irfa.2024.103898
https://doi.org/10.1016/j.iref.2024.103667
https://doi.org/10.1016/j.frl.2024.105661
https://doi.org/10.1016/j.frl.2024.105622
https://doi.org/10.1016/j.frl.2025.106900
https://doi.org/10.1016/j.resourpol.2023.104519
https://doi.org/10.1016/j.asieco.2025.101898
https://doi.org/10.13269/j.cnki.ier.2023.01.008
https://doi.org/10.1016/j.technovation.2022.102469
https://doi.org/10.1016/j.chieco.2024.102288
https://doi.org/10.1371/journal.pone.0334826

PLOS One

Government-guided funds and innovation output in strategic emerging enterprises

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

27.

28.

29.

30.

31.

32.

33.

34.

35.

36.

37.

38.

Aghion P, Van Reenen J, Zingales L. Innovation and institutional ownership. Am Econ Rev.
2013;103(1):277-304. https://doi.org/10.1257/aer.103.1.277

Su W, Wang Z, Zhang C, Balezentis T. Determinants of the innovation efficiency of strategic
emerging enterprises: Evidence from the robust frontiers. Econ Change Restruct.
2023;56(3):1433-65. hitps://doi.org/10.1007/s10644-022-09480-7

Tang X, Ding S, Gao X, Zhao T. Can digital finance help increase the value of strategic emerging
enterprises?. Sustain Cities Soc. 2022;81:103829. hitps://doi.org/10.1016/j.scs.2022.103829

Meng F, Lu Z, Xiao L. Research on the spatio-temporal evolution and influencing factors of
technological innovation investment of Chinese strategic emerging enterprises. Sci Technol Progr
Policy. 2021;38(15):47-56.

Chen B, Lin H, Shan B, Xiao Y. Government investment in science and technology, digital
transformation, and innovation in manufacturing enterprises. Finance Res Lett. 2024;69:106299.
https://doi.org/10.1016/}.fr.2024.106299

Xu S, Li Y, Manguet Ndinga DE. Guidance certification effect and governance supervision effect of
government investment funds. IJFS. 2024;12(2):52. https://doi.org/10.3390/ijfs12020052

Colombo MG, Cumming DJ, Vismara S. Governmental venture capital for innovative young firms. J
Technol Transf. 2014;41(1):10-24. https://doi.org/10.1007/s10961-014-9380-9

Yang L, Ci F. Can the government guidance funds promote enterprises “move from virtual to real”?.
Fiscal Science. 2024;(6):66—80. hitps://doi.org/10.19477/j.cnki.10-1368/{.2024.06.011

Zhou Y, Wang P, Liang X. Government-guided Funds, Venture Capital, and Corporate Innovation:
An Evolutionary Game Theory Perspective. Securities Market Herald. 2023;(6):41-53.

Gao K, Yuan Y. Government intervention, spillover effect and urban innovation performance:
Empirical evidence from national innovative city pilot policy in China. Technol Soc. 2022;70:102035.
https://doi.org/10.1016/j.techsoc.2022.102035

Engberg E, Tingvall PG, Halvarsson D. Direct and indirect effects of private- and
government-sponsored venture capital. Empir Econ. 2019;60(2):701-35.
https://doi.org/10.1007/s00181-019-01770-w

Li Y, Meng J, Zhou R, Wang Y. Does governmental venture capital (GVC) advance green
innovation? Big data evidence from China. Int Rev Econ Finance. 2024;93:772-88.
https://doi.org/10.1016/].iref.2024.03.056

Standaert T, Manigart S. Government as fund-of-fund and VC fund sponsors: Effect on employment
in portfolio companies. Small Bus Econ. 2017;50(2):357-73.
https://doi.org/10.1007/s11187-016-9831-9

Guo X, Ma W, Liu X, Mo Y. Fund investor cliques and flow sensitivity —evidence from China.
Finance Res Lett. 2023;58:104463. https://doi.org/10.1016/).fr.2023.104463

Fu Y, Hua P, Chen Q, Zhou S. Information sharing and fund performance: Evidence from the US
mutual fund family. Invest Anal J. 2022;51(4):301-18.
https://doi.org/10.1080/10293523.2022.2115603

Hadlock CJ, Pierce JR. New evidence on measuring financial constraints: Moving beyond the KZ
index. Rev Financ Stud. 2010;23(5):1909-40. https://doi.org/10.1093/rfs/hhg009

Liu G. Analysis of the incentive effects of tax preferential and fiscal subsidy policies: An empirical
study from the perspective of asymmetric information theory. Manag World. 2016;(10):62—71.
https://doi.org/10.19744/j.cnki.11-1235/f.2016.10.005

Jiang T. Mediating effects and moderating effects in causal inference. China Ind Econ.
2022;5:100-20. https://doi.org/10.19581/j.cnki.ciejournal.2022.05.005

Shen Z, Zhang K. Corporate ESG performance and audit opinion shopping. J Shanxi Univ Finance
Econ. 2024;46(01):114-26. https://doi.org/10.13781/j.cnki.1007-9556.2024.01.009

Jacobson LS, LaLonde RJ, Sullivan DG. Earnings losses of displaced workers. W.E. Upjohn
Institute; 1992. https://doi.org/10.17848/wp92-11

Li P, Lu Y, Wang J. Does flattening government improve economic performance? Evidence from
China. J Dev Econ. 2016;123:18-37. https://doi.org/10.1016/j.[deveco.2016.07.002

Shen X, Chen Y, Lin B. The impacts of technological progress and industrial structure distortion on
China’s energy intensity. Econ Res J. 2021;56(02):157-73.

Tao F, Wang X, Xu Y, Zhu P. Digital transformation, resilience of industrial chain and supply chain,
and enterprise productivity. China Ind Econ. 2023;(5):118-36.
https://doi.org/10.19581/j.cnki.ciejournal.2023.05.012

PLOS One | htips://doi.org/10.1371/journal.pone.0334826 October 27, 2025 14/ 14



https://doi.org/10.1257/aer.103.1.277
https://doi.org/10.1007/s10644-022-09480-7
https://doi.org/10.1016/j.scs.2022.103829
https://doi.org/10.1016/j.frl.2024.106299
https://doi.org/10.3390/ijfs12020052
https://doi.org/10.1007/s10961-014-9380-9
https://doi.org/10.19477/j.cnki.10-1368/f.2024.06.011
https://doi.org/10.1016/j.techsoc.2022.102035
https://doi.org/10.1007/s00181-019-01770-w
https://doi.org/10.1016/j.iref.2024.03.056
https://doi.org/10.1007/s11187-016-9831-9
https://doi.org/10.1016/j.frl.2023.104463
https://doi.org/10.1080/10293523.2022.2115603
https://doi.org/10.1093/rfs/hhq009
https://doi.org/10.19744/j.cnki.11-1235/f.2016.10.005
https://doi.org/10.19581/j.cnki.ciejournal.2022.05.005
https://doi.org/10.13781/j.cnki.1007-9556.2024.01.009
https://doi.org/10.17848/wp92-11
https://doi.org/10.1016/j.jdeveco.2016.07.002
https://doi.org/10.19581/j.cnki.ciejournal.2023.05.012
https://doi.org/10.1371/journal.pone.0334826

	Can government-guided funds promote innovation output in strategic emerging enterprises? Evidence from China
	References


