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Abstract

Government venture capital (GVC) has emerged as a novel paradigm of government
funding to support emerging and strategic technologies, ventures, and industries, distinct
from traditional mechanisms such as government-sponsored loans, subsidies, and grants.
Despite significant developments in both practice and academic discourse over recent
decades, our understanding of GVC remains fragmented and limited. This thesis addresses
critical gaps in GVC research through three interconnected studies. It is important and
interesting to complete this study in the Chinese context, a special scenario of political-
business interaction, because it can help observe the effectiveness of a series of government-
led measures under the logic of a strong government. In other words, the existing empirical

evidence based on Western contexts cannot well explain the practice of GVC in China.

Study 1 presents a systematic literature review, developing an integrated framework,
highlighting research gaps, and proposing a future research agenda in GVC research.
Particularly, the review emphasizes the need to examine GVC’s impact at the regional level,
specifically its roles in emerging economies, and identifies a lack of research on GVC’s

antecedents.

Study 2 investigates the determinants of GVC formation from a regional perspective.
Using fuzzy-set qualitative comparative analysis (fSQCA) on data from 236 Chinese cities,
this study explores the configuration of a set of regional enablers, including VC experience,
entrepreneurship, development zones, technology expenditures, and government-business
relationships, as well as identifies three configurational paths to GVC formation. These paths
include the infrastructure-based market-driven path, the government-business relationship-
based market-driven path, and the government support-driven path. The fSQCA analysis also
reveals complementary relationships among regional enablers.
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Study 3 addresses the debate over GVC’s impact on regional innovation. Employing panel
data from 237 Chinese cities (2004-2021), this study hypothesizes and confirms an inverted
U-shaped relationship between GVC presence in a region and its impact on regional
innovation. Additionally, it explores the moderating effects of government fiscal conditions
and human capital at the regional level on this relationship. The findings indicate that local
government fiscal constraints diminish GVC’s impact on regional innovation, while an
abundant talent pool will strengthen this relationship. At last, the regional difference analysis
reveals that the inverted U-shaped relationship between GVC presence and regional

innovation is more pronounced in areas with lower levels of innovation activities.

This research makes several theoretical contributions. First, this research develops an
integrated GVC theoretical framework to consolidate existing fragmented studies, identify
research gaps, and propose future research agendas. Second, this research moves beyond
examining driving factors of GVC formation in isolation by adopting a novel configurational
perspective and identifying key configurations that explain GVC formation. Finally, this
research builds on previous studies and adds nuanced, nonlinear, and complex evidence
between GVC presence and innovation from a regional perspective. Practically, this research
extends the discourse about GVC’s impact on regional innovation, adding perspectives from
China — the world’s largest emerging economy and the second-largest venture capital market.
These findings offer valuable insights for policymakers in emerging economies seeking to
leverage GVC for regional development, emphasizing its role in regional innovation and

highlighting the conditions conducive to GVC formation and growth.
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Introduction

The establishment of the American Research and Development Corporation (ARDC) in
1946 marked the beginning of the modern venture capital (VC) industry, which is considered
to play a catalysing role in the growth of innovation and entrepreneurship over subsequent
decades (Lerner & Nanda, 2020). From the post-World War II (WWII) transition to civilian-
focused industries to the internet boom towards the end of the 20th century, VC has not only
fostered technological advancement and the development of high-tech enterprises but also
expanded funding channels for high-risk and high-uncertainty startups (Timmons & Bygrave,
1986). However, driven by profit motives, traditional VC investors tend to prioritize projects
with quick financial returns, often overlooking investments with broader social value
(Engberg et al., 2021; Breschi et al., 2022). In response, the government venture capital
(GVC), as an alternative venture funding method, emerged, reflecting policymakers’
recognition of the pivotal role of this emerging funding method in driving strategic
innovation and economic growth (Mason & Brown, 2013; Zhang, 2021; Devarakonda & Liu,

2024).

The rapid expansion of the VC industry after WWII and the resulting Silicon Valley
phenomenon captured governments’ attention throughout the 1980s, highlighting VC’s
potential as a policy instrument across political spectra (Murray, 2021). At the same time, as
a newcomer to VC financing, GVC was largely novel to many governments until the early
2000s. GVC has been widely implemented globally in recent years and has rapidly become
an essential tool in public financing (Bertoni & Tykvova, 2015; Zhang & Chen, forthcoming).
However, the swift disconnect between practice and theoretical understanding has made
comprehending GVC an issue that deserves scholarly attention and carries significant

implications for policymakers (Bertoni et al., 2019). Due to limited knowledge about GVC’s
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principles, design, and implementation and the ambiguity of existing evidence, it presents

significant challenges to its continued application (Guerini & Quas, 2016).

As a new paradigm in public financing, GVC diverges from subsidies and grants, drawing
on traditional VC models but emphasizing social value realization (Zhang & Mayes, 2018;
Devarakonda & Liu, 2024). Originally intended to address market failures as a public
intervention mechanism (Cumming, 2014; Minola et al., 2017; Breschi et al., 2022), GVC
aims to foster innovative industries (Grilli & Murtinu, 2014; Ge et al., 2024). Consequently,
GVC often operates with public interest objectives, diverging from traditional VC, which
prioritizes financial returns (Pahnke et al., 2015; Johansson et al., 2021). GVC can take
various forms, including direct investment, guidance funds, and fund-of-fund structures
(Engberg et al., 2021). Specifically, direct investment involves government capital alone,
where state-managed companies oversee funds. In the case of guidance funds, mixed funds
can be created with government and private capital, wherein the government leads, and
private capital participates. This approach, which harnesses the social value of capital, has
been widely favoured by governments (Murray, 2021). Additionally, another standard GVC
structure in Europe involves governments as limited partners contributing to private VC
funds, known as ‘indirect GVC investment’ (Alperovych et al., 2018). The fund-of-fund
model operates similarly to guidance funds, though instead of investing directly in startups, it
invests in other funds. The fundamental logic behind GVC is that governments can achieve
financial and public policy goals through VC participation by addressing the market failures
that hinder venture financing to support long-term projects with social benefits (Munari &

Toschi, 2015; Suchard et al., 2021).

While the global GVC movement began in Western countries, emerging economies—
particularly China—have increasingly adopted GVC practices. At the end of 2023, the China

Securities Regulatory Commission (CSRC) emphasized the central government’s directive to

12



“vigorously promote investment-end reform, cultivate a favourable environment for long-
term investment, guide investment institutions to strengthen counter-cyclical layout, and
develop ‘patient capital’”. The action plan of the Chinese State Council notably highlighted
the cultivation of state-owned and government investment funds as ‘patient capital’ to play a
leading role. This concept received further support from China’s top leadership during a
Politburo meeting on April 30, 2024. Devarakonda & Liu, (2024) emphasized that GVC
represents an important form of institutional endorsement, it grants startups social legitimacy
within a transitional economy context, thereby positively influencing their development.
Unlike in developed economies, the differences in institutions, cultures, and legal systems
limit the applicability of foreign GVC practice in Chinese context, thus, underscoring the
research opportunity to explore the unique role and the development paths of GVC in China
(Luukkonen et al., 2013). Capturing this opportunity is significant in China’s GVC research
for two reasons: due to the immaturity of China’s financial markets compared to developed
countries, and startups in emerging markets like China have fewer avenues for private capital.
Thus, an in-depth examination of GVC in the context of China, the most significant emerging
economy, can provide evidence of how underdeveloped regions find practical pathways to
effective GVC practices. Overall, China provides an interesting and unique context for

exploring the dynamics of GVC research (Zhang & Mayes, 2018).

This thesis seeks to deepen the understanding of GVC’s big picture and explore its
distinctive functions in emerging economies through three closely interconnected studies—a
systematic review of the literature and two empirical analyses. This exploration addresses a
novel and underexamined topic in academic research, offering theoretical foundations for
GVC research and providing strategic insights into its future applications. Specifically, this

thesis will answer the following three research questions based on the Chinese context:

e What is government venture capital and its future research agenda?
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e What can promote the formation of government venture capital?

e What is the role of government venture capital in regional innovation development?

Addressing the above questions is important and interesting for the following reasons. First,
due to the different institutional, cultural, and historical backgrounds, GVC research evidence
from the Western context cannot fully explain the GVC practices of emerging economies like
China (Brander et al., 2015; Suchard et al., 2021). China’s unique ‘government-business
relationship’ culture and the strong influence of the government in economic activities are
obviously different from the regions where current GVC research mainly focuses, such as
Europe and the United States (Bruton & Ahlstrom, 2003; Wu & Kirk Davidson, 2011). In
other words, research based on the Chinese context can help scholars and authorities observe
the differences in the emergence, development, and operation of GVC under different
institutional environments, which is very important for improving the understanding of GVC.
Second, China’s rapidly expanding GVC industry provides a fertile test field for this study.
Statistics show that China has become the second-largest venture capital market in the world,
with the cumulative scale of GVC funds at all levels reaching 2.99 trillion CNY (CVINFO,
2023; Ge et al., 2024). Third, China’s economic reforms have achieved remarkable success,
becoming the world’s largest emerging economy in less than 40 years (Hao et al., 2020).
Scholars from different disciplines have tried to explain the antecedents of this miracle from
their own perspectives (e.g., Song et al., 2011; Cai & Feng, 2021), and appropriate and
effective public financing policies may be an important breakthrough. Therefore, answering
these three research questions can not only enrich GVC theory and practice, but also provide

new evidence and insights for exploring China’s rapid development phenomenon.

As an exploratory investigation of a nascent phenomenon, Study 1 systematically reviews
the fragmented GVC literature published in leading journals, identifying key research gaps.

Studies 2 and 3 provide evidence from Chinese perspective: Study 2 examines the
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determinants of GVC formation from a regional perspective, identifying three distinct
configurational pathways that lead to the GVC formation. Study 3 explores the impact of

GVC on regional innovation. Figure 1.1 illustrates this approach.

Systematic Literature
‘ Fragment research on GVC }— e et i e et e e e By 1 [P u

Review (SLR)

Y

Study 1: What we know about government
venture capital: A review and research agenda

v v v

Gap 3: Lack of discussion on the
antecedents of GVC as well as
their interdependencies.

Gap 1: Ignoring macro-level Gap 2: Lack of evidence from
exploration emerging economies

Study 2: What facilitates the formation of
government venture capital? — A configurational = e e = e = e = e e = = = == = fsQCA
perspective approach

% —

_

Econometric regression

Study 3: Government venture capital and
innovation: a regional perspective approach

Figure 1.1 Structure of the thesis

Specifically, Study 1 provides an integrated framework by examining current GVC
research progress and outlining future research agendas. Study 2, adopting a configurational
perspective, identifies pathways for GVC formation across regions in China. Study 3 moves

beyond the firm-level focus of prior research, uncovering a nonlinear impact of GVC on

innovation at the region level.
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2. Study 1: What we know about government venture capital: A

review and research agenda

2.1 Introduction

Governments around the world are committed to applying financing tools to promote
development, and their traditional methods include policy subsidies and government-
supported bank loans (See Hong et al., 2016; Z. Huang et al., 2019; Y. Gao et al., 2021). As a
new paradigm for public financing, GVC has garnered significant attention in recent years as
an instrument to support innovation and entrepreneurial activities (Y. Zhang, 2021,
Devarakonda & Liu, 2024). Between 2010 and 2019, governments worldwide implemented
an average annual budget of $156 billion for entrepreneurial financing projects (Bai et al.,
2021). Among them, the European, Chinese, and South Korean governments are

representatives of deep government involvement (Y. Zhang & Mayes, 2018; Lee et al., 2023).

Compared to individual venture capital (IVC), a traditional VC model, GVC places greater
emphasis on developmental benefits (Luukkonen et al., 2013; Grilli & Murtinu, 2014; J.
Zhang et al.,, 2024), directing funds towards projects often overlooked by traditional
financing channels (Alperovych et al., 2020; Breschi et al., 2022), characterized by public
welfare and low investment returns (Croce et al., 2019; Johansson et al., 2021). On the other
hand, IVC can provide firms with more specialized management advice and value-added
services compared to GVC funds (Engberg et al., 2021; T. Li et al., 2024). This indicates that
GVC and IVC are not substituting but rather complementary (Bertoni & Tykvova, 2015; Y.
Zhang & Mayes, 2018). In other words, not only will GVC not crowd out IVC, but GVC and
IVC will also support the invested enterprises in more financing and business guidance,
respectively. The Organisation for Economic Co-operation and Development (OECD)
emphasizes in its report “Government Venture Capital for Technology-Based Firms” that
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direct equity investments by the public sector are the most advanced method of injecting

venture capital into the economy (OECD, 1997).

Besides the increasing popularity of this phenomenon in research and practice, several
other reasons necessitate a comprehensive analysis and discussion of the GVC literature. First,
despite the global spread of GVC practices, there are few unified definitions of GVC.
Scholars describe GVC by viewing it as an entity or a behaviour, examining its affiliations
and fundraising methods (e.g., Cumming et al., 2017; Zhang, 2018). They also view GVC as
an activity with specific functions, discussing its investment methods and goals (e.g.,
Standaert & Manigart, 2018; Alperovych et al., 2020). Second, GVC studies shed light on
various aspects of GVC but lack a framework to integrate existing research and guide future
agendas (Zhang & Mayes, 2018). Lastly, there is a scarcity of GVC-focused research reviews;
only in reviews that cover a much broader VC context (e.g., Drover et al., 2017). These
issues—a lack of unified definition and fragmented GVC research—present challenges for

systematically consolidating current GVC knowledge and moving the field forward.

To address the gap, the objective of this review is to integrate existing theories and research
results and then propose new propositions for GVC studies. Specifically, this study first
illustrates representative cases of GVC globally to better understand the GVC phenomenon.
Next, this study conducts an extensive and systematic literature search, followed by a
descriptive analysis. Based on this systematic survey of the literature, this review identifies
theories underlying GVC covering four main research streams, including definition,
performance, decision-making, and design. This review develops an integrative framework of

GVC research and proposes future pathways to address current gaps.

As a result of the review, this study found that current research primarily focuses on its

impact, i.e., GVC performance, with only a few studies discussing the determinants of GVC
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and its mechanisms as a mediating variable. Research conducted over the past 20 years across
multiple disciplines and different institutional contexts shows that GVC research focused on
its impacts in areas such as exit strategies, firm growth, industrial development, and
innovation practices. Initially, scholars assessed the financial returns of GVC, the most
traditional performance metric for VC financing (D. Cumming, 2007; Y. Zhang, 2021). After
recognizing the unique role of GVC, more multidimensional performance metrics have been
proposed (del-Palacio et al., 2012; Kovner & Lerner, 2015; Croce et al., 2019; Q. Du et al.,
2024). Additionally, investment decision-making and fund design analyses related to
performance research are emerging (e.g., Alperovych et al., 2020; Johansson et al., 2021).
Therefore, this review offers key recommendations for future agendas, including broadening
the research scope, focusing on GVC practices in emerging economies, and exploring the

antecedents of GVC.

This systematic literature review develops an integrated framework, identifies research
gaps, and proposes a future research agenda. It makes three key contributions. First, it
examines GVC-related literature published in leading journals and integrates theoretical
frameworks from existing GVC research. Second, it highlights the lack of research on GVC
antecedents and emphasizes the need to assess the regional impact of GVC, particularly in
emerging economies. Third, this review establishes a theoretical foundation on the history,
developmental patterns, and impacts of GVC, setting the stage for the subsequent two

empirical studies.

2.2 Background: global practices of GVC

GVC practices occur globally (Engberg et al., 2021; Devarakonda & Liu, 2024), notably in
the United States, Canada, Europe, Australia, and China. Table 2.1 illustrates GVC practices

across different countries. Due to varying social environments, historical contexts, and
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political systems, these practices exhibit differences (Suchard et al., 2021). Brander et al.
(2015) suggest that analysing the roles of governments in different countries is necessary
because their unique circumstances may influence how governments support VC. The
purpose of this section is to draw a holistic big picture and provide a practical understanding

of GVC.

The United States pioneered implementing GVC. As early as in the 1950s, the U.S.
established the Small Business Administration to coordinate government support for start-ups.
Since the 1980s, the rapid growth of the VC industry and the resulting Silicon Valley
phenomenon have continued to draw government attention (Murray, 2021). The
attractiveness of VC as a policy tool appears to transcend political spectrums, giving rise to
notable GVC initiatives such as America’s Seed Fund and Community Development Venture
Capital. Unlike traditional VC funds, America’s Seed Fund is an equity-free funding program
(Rao et al., 2017) -- those programs not only provide reasonable financial returns to investors
but also focus on development benefits, which paved the way for later imitators to catch up.
Meanwhile, Canada introduced a unique GVC initiative, the Labour-Sponsored Venture
Capital Corporations (LSVCCs). LSVCCs are a type of mutual fund led by local labour
unions and attract private investors through tax incentives provided by the government (D. J.

Cumming & Maclntosh, 2007).

Europe is one of the most active regions for GVC, with government investment accounting
for around 30% of the total VC funds in the continent (Invest Europe, 2019). Besides the
European Investment Fund, which is backed by the European Union, many countries and
their local governments have established various types of GVC funds (Bertoni & Tykvova,
2015). A notable feature of European GVC is its distinct regional characteristics. For instance,
in European countries such as Belgium, local governments are keen on establishing

diversified regional GVC funds focused on boosting regional economies, which typically
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have strict geographical investment boundaries (Munari & Toschi, 2015; Alperovych et al.,

2020).

Similar to Europe, a notable feature of the VC market in South Korea is the significant
government intervention (Lee et al., 2023). Following the 1997 Asian financial crisis and the
2000 dot-com bubble burst, the South Korean government established numerous GVC funds
and directly injected public capital into the VC market. Among these, one typical example,
the Fund of Funds, established in 2005, emphasizes balancing public interests with financial
returns. In terms of profit distribution structure, the government pursues policy objectives,

while the partnership funds aim to realize profits from returns on investment capital.

Furthermore, the most notable GVC fund in Australia, the Innovation Investment Fund (IIF)
program, modelled after the U.S. ‘equity enhancement’ approach (D. Cumming, 2007;
Jaaskeldinen et al., 2007), is evaluated as a successful GVC initiative by Colombo et al.
(2016). However, Murray et al. (2010) critiqued the IIF program for its overambition, arguing
that it failed to cultivate a robust and flourishing VC industry in Australia. Murray (2021)
reiterated this point in his subsequent work. In addition to the IIF, the Australian
Government’s notable GVC projects include the Pre-seed Fund (PSF) program, the
Renewable Energy Equity Fund program, the Pooled Development Fund program, the
Venture Capital Limited Partnership program, and the Early-Stage Venture Capital Limited
Partnership program. D. Cumming & Johan (2009) pointed out that the PSF’s partial overlap
with the IIF resulted in mutual exclusivity, affecting the efficiency of both projects. Overall,
Australia’s GVC landscape is characterized by 1) a relatively small domestic VC market; 2) a
lower proportion of VC in total private equity investment (only 9%); and 3) an
underdeveloped VC industry that does not seem to correlate with the adequacy of Australia’s

academic scientific foundation (Lerner & Watson, 2008).
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Like Europe and South Korea, Chinese government is also deeply involved in the operation
of VC (Y. Zhang & Mayes, 2018). Despite its recent emergence, China’s GVC has grown
rapidly (J. Zhang et al., 2024), becoming an indispensable coordinator within its innovation
ecosystem (Ge et al., 2024). Specifically, in the early 21st century, the ‘Zhongguancun VC
guidance Fund’ was established by the Chinese government to explore the investment
potential of companies within the science and technology park (J. Chen, 2023). From its
establishment, the fund emphasized principles of “not prioritizing profit but focusing on
guidance and leverage”, setting a benchmark for the Chinese GVC industry. Subsequently,
the GVC industry in China experienced explosive growth, with 865 GVC funds established
between 2015 and 2017 (CVINFO, 2022). By the end of 2023, China had 1,557 government-
guided funds with a total scale of 2.99 trillion CNY (CVINFO, 2023). A prominent China’s
GVC example is the Shenzhen Capital Group (SCG), a GVC fund backed by the local
government, which has been one of the largest domestic VC firms since 2016 (Devarakonda
& Liu, 2024; T. Li et al., 2024). Notably, unlike other countries, China’s GVC is
characterized by greater government ownership (Suchard et al., 2021), which introduces a
new discussion that the theories developed from industrialized countries maybe not fit

China’s social, economic and institutional environment.

In summary, the implementation of GVC varies significantly across countries. Different
authorities establish diverse GVC funds based on their unique social contexts and political
objectives, which can appear somewhat ‘messy’ at first glance. Specifically, the capital
structure of GVC funds can involve public sector funding alone or in collaboration with
private investors. The government establishing these funds can range from central level to
local level government. In addition, the GVC’s objectives encompass both social

development and financial returns (Standaert & Manigart, 2018).
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Table 2.1 Global practices of GVC

Regions Examples Financer/management Objectives
America’s Seed Fund (1977) Federal funds (Small Technology commercialization; advance
United Business federal missions; foster innovation culture in
States Administration & 11  the United States.
federal agencies)
Community Development Federal and state  Financial returns; job creation, wealth, and
Venture Capital (1993) allocations entrepreneurial capacity.
Labour-Sponsored Venture Public-private funds Boost growth and stimulate the Canadian
Canada Capital Corporation (1982) (labour unions lead economy; pursuit of profits.
multiple investors)
UK Infrastructure Income Public-private funds Cleantech
Fund (2009)
United London Co-investment fund
Kingdom (2009)
Investment accelerator (2017)
Clean growth fund (2020)
European Investment Fund Public-private funds Fostering entrepreneurship, growth,
(1994) (European Investment innovation, R & D, employment, and regional
Bank, European Union)  development; generating returns for the
shareholders.
Belgium: ARKimedes (2005), Biotech Fonds Vlaanderen (1994), Brussels Regional Investment Company
(1980), LRM NV (1994), Meusinvest (1985).
Europe  Finland: Suomen itseniisyyden juhlarahasto (1967).
France: Alsace Creation, BPI France (2012).
Italy: Piemontech.
Germany: BIOM (1997).
Spain: Axis Participaciones Empresariales (1986), Enisa con el emprendimiento innovador (2014),
NEOTEC Programme (2002), Sodiga Galicia (1972).
Sweden: Almi Invest (2009), Industrifonden (1979), Inlandsinnovation (2010), Fouriertransform (2009),
Saminvest (2016).
Australia Innovation Investment Fund Public-private funds Stimulate the financing of small high-tech
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(1997) companies in Australia.

Korea Korea Fund of Funds (2005) Government and Industrial promotion, job creation, and support
partnership Funds for SMEs and VC firms, realize profits.

China Shenzhen Capital Group Government and 6 Discover potential companies, nurture
(1999) SOEs innovation, and facilitate value creation.

2.3 Review methodology

This study followed the practices for literature reviews published in Journal of
Management (e.g., Rodell et al., 2016; Foss & Saebi, 2017; Aguilera et al., 2021; Ozgen et al.,
2024) for data collection, analysis, and synthesis. First, this study collected articles from the
Core Collection in Web of Science (WOS). WOS was selected since it is known as the most
extensive interdisciplinary knowledge base, offering academic publications dating back to
1900, which is considered an ideal database for literature review (Van Leeuwen, 2006). To
comprehensively search for relevant literature about GVC, this study employed the following
codes in the WOS advanced search: ‘government* venture capital®*’ OR ‘venture capital
guid* fund*’ OR ‘public venture fund*’ OR ‘government-backed fund*’ OR ‘fund of fund’
OR ‘government* venture fund*’ OR °‘state-owned venture capital’. This study searches
articles based on topics that cover the identified keywords in the title, abstract and keywords.

The literature search time was April 25", 2024, and 96 documents were initially collected.
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Data source: Web of Seience Core Collection
Search date: 25" April 2024

['venture capital guid* fund*" OR "public venture fund*" OR "government-backed fund*" OR|
(fund of fund" OR "government® venture fund*" OR "state-owned venture capital”

Records: 96

Document (ypes excluded fV0S categories included
Proceeding Paper (n = 12) Business Finance (n = 23)

[’npic (Searches title, abstract and author keywords): "government* venture capital*" ORJ

Revivw i ‘" i’ Management (n = 20)
Early Access (n =

Business (n =17)
Meeting Abstract (n 1
Language excluded
Chinese (n=2)
Iopanese (= 1)

Economics (n = 13)
Development Studies (n = 1)
\Regional Urban planning (n =1)

Records: 62

Mnnual exclusion Journal ranking rel'ued
Irrclw.murlu.lu\n 4 ABDC ARA* (n =30)

[ Snowballing technique (n = 52) ]
Records: 78
[ Journal ranking refined (A&A* rating) ]

Recently published GVC

Journal r\umhcn 27
study = 1

Final literature samples = 52

Total sample
Journal numbers = 28

Final literature samples = 53

Figure 2.1 Workflow of articles searching phase

Subsequently, to refine and accurately obtain relevant literature data, this study conducted
multiple rounds of screening under specific conditions. On the one hand, this review
excluded document types such as proceeding papers and reviews, and non-English literature.
On the other hand, the study selected WoS categories like business finance, management, and
business as the areas of this review. A total of 62 records remained. Particularly, this study
focuses on research articles published in leading journals, so the review only chose journals
with an A and A* rating from the Australian Business Deans Council (ABDC) Journal
Quality List. The ABDC list was selected since it is recognized by most business schools that
focus on research quality (Grossmann et al., 2019), more importantly, it is commonly used as
journal quality criteria in literature review research (e.g., Podgorodnichenko et al., 2020;
Teoh et al., 2021; Redine et al., 2023). After applying the journal list, 30 articles were
retained based on the relevance to the focus of the review which needs to focus on

antecedents, mechanisms, and impacts of GVC research. However, after a brief reading, this
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study found that 4 of them were not relevant to the topic, which focuses on financial
mathematical modelling and risk management of private equity funds. As a result, a total of
26 documents were filtered. After collecting the first wave of articles, this study used a
snowballing technique and collected all relevant articles that were cited in the retrieved
articles in the second wave. In the second wave, this review followed the same inclusion and
exclusion criteria as above and added an additional 26 articles. Lastly, during the review
process, according to the recommendations of other management scholars, this study
included a recently published GVC study from the Strategic Management Journal in the
review collection. In total, the review finally sampled 53 articles from 28 journals during the
years 2000 to 2024. The detailed literature search workflow in this review can be seen in
Figure 2.1. Then, according to the method from Ozgen et al. (2024), this study systematically
coded these 53 articles based on the following aspects: (a) type of paper; (b)
descriptions/definitions of GVC; (c) topics (relationships examined); (d) theoretical
foundations; (e) data sources, research samples, and study regions; and (f) variables and their

measurements.

2.4 Scope of the literature

After five rounds of screening, this review selected 53 representative articles from leading
journals. All the articles are based on empirical methodologies. Among these, regression
analysis was the most common approach (D. J. Cumming et al., 2017; Lee et al., 2023), and
some other researchers also used case study methods and mathematical modelling (e.g.,
Jaaskeldinen et al., 2007; Malmstrom et al., 2017; Owen, 2023). On the research level, the
majority of articles address firm-level studies, and there is very little research adopting an
individual, macrolevel or multilevel approach. This study summarizes the publication trend
and changes in sample regions in Figure 2.2. As shown in Figure 2.2, it is clear that the

publication volume of representative articles on GVC has shown a general upward trend over
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the past 25 years, with peaks in 2015 (9) and 2021 (6). This trend aligns with the practical
involvement of governments in financing markets. Notably, 6 GVC articles were published in
the first half of 2024, suggesting that another peak is expected this year. Besides the
publication trend over time, the 53 identified articles are published across 28 journals.
Among them, Small Business Economics (15.1%), Research Policy (11.3%), and Journal of
Business Venturing (11.3%) have all published more than five research articles in the domain

of GVC. Notably, these three are all leading journals in management studies.

2000 2003 2006 2007 2010 2012 2013 2014 2015 2016 2017 2018 2019 2020 2021 2023 2024

/Acronyms used in Figure: AU = Australia; BE = Belgium; BR = Brazil; BRICS = an intergovernmental organization comprising Brazil, Russia, India, China, South Africa, etc.; CA = Canada; ES =

: |
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| CA(1) CA(l) CA(l) : |
I EURO (1) EURO(2) EURO(2) EURO(3) EURO(I) EURO(]). EURO (1) EURO(1) EURO (1) |
I UK (1) UK (1) UK (1) |
: BE (1) SE(1) . BE(D SE(2) |
ES (1) . ES (1)
| AUM : |
I Developed countries (34) KR (1) . KR (1) |
I R Rl P R R RRRRE A |
economies * PRC(2) PRC (1) PRC (1) PRC (2) PRC(6) I
| Emerging economies (14) BR(1) |
| Time: > |
: [
| |
|
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Figure 2.2 Publication on GVC by year and by region

A notable trend is the changes in research contexts. Overall, research spans dozens of
countries worldwide, including Western developed countries and emerging economies, and
some characteristics are worth highlighting. First, scholars mainly focus on GVC practices in
Europe (43.4%), China (22.6%), and the United States (7.5%). This is closely related to the
well-developed financial environments and vast market demands in these regions. Second,
studies with a cross-border background are rare, and most research is conducted in a single
country or among closely connected countries like the European Union, OECD, and BRICs.
This could be because GVC practices are closely tied to each nation’s social, cultural, and

legal contexts (Brander et al., 2015; Suchard et al., 2021). More importantly, this study has
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observed a shift in the sample contexts, meaning a transition from studying Western Europe
and North America to focusing on emerging economies, particularly China. This shift may be
related to changes in the performance and recognition of GVC by the authorities. Specifically,
scholars begun to question the effectiveness of GVC (Y. Zhang & Mayes, 2018), particularly
as its performance has not been markedly evident in studies conducted within Western

contexts (e.g., Luukkonen et al., 2013; Alperovych et al., 2015; Pahnke et al., 2015).

This review also summarized the scope of empirical research on 53 GVC studies (see
Appendix A). The total numbers exceed 53 since some studies examine multiple
relationships. As illustrated in Appendix A, GVC is most frequently viewed as an antecedent
influencing various outcomes (74), whereas fewer empirical studies discuss GVC as a

moderator (7) or explore the determinants of GVC (8).
2.5 GVC field: underlying theories and research streams

2.5.1 Theories in GVC domain

According to the articles surveyed in this study, information asymmetry theory, market
failure, agency theory, institutional theory, resource-based view, signalling theory, and
crowding-out and crowding-in effects are the most common theoretical perspectives in
current research on GVC. Information asymmetry refers to a condition where one party in a
relationship has an informational advantage over the other (Akerlof, 1970), which is used to
explain the financing constraints faced by start-ups. Information asymmetry between young
firms/start-ups and the financial sector occurs when they generally lack historical records and
strong tangible assets (Moore & Garnsey, 1993; Hottenrott & Richstein, 2020). Such an
information gap severely limits their access to traditional VC (Lee et al., 2023), leading to
severe adverse selection and moral hazard problems (Lim & Kim, 2015), and causing

significant market failures at the early stages. Consequently, the financing market fails to
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effectively provide the necessary funds to these young but promising firms, hindering their
abilities to grow (Croce et al., 2019). This is why GVC plays a central role in fixing market
failures by financing early-stage projects and remote areas (D. Cumming, 2014; Bertoni et al.,

2019).

Agency theory (Jensen & Meckling, 1976) discusses the agency problems between the
government, as the principal, and fund managers, and the implications of conflicting goals
between two parties (i.e., management team and government) on GVC decisions (D. J.
Cumming & Maclntosh, 2006; Standaert & Manigart, 2018; Q. Du et al., 2024). For instance,
in some GVC cases, the government, acting as both investor and regulator, appoints the fund
management team and oversees the investment decision-making process (Croce et al., 2019;
Suchard et al., 2021). Politically connected firms may gain privileged access to funding
opportunities (Y. Zhang, 2018; T. Li et al., 2024), which conflicts with the fund management
team’s financial performance goals, leading to inefficiencies in the allocation of financial
resources and talent loss (Standaert & Manigart, 2018). Redesigning the GVC structure,
especially regarding personnel authority, profit distribution, and compensation structure in
hybrid funds, becomes a breakthrough for improvement (Jadskeldinen et al., 2007; Y. Zhang,
2021; Engberg et al., 2021; Lee et al., 2023). Furthermore, there are also agency issues
between the GVC funds and the funded enterprises (Munari & Toschi, 2015), which are
mainly reflected in the government agents forcing the enterprises to pursue certain political
goals that may damage profitability (Murtinu, 2021). Finally, to enhance the effectiveness of
investment behaviour, agency theory also emphasizes the importance of having a clear

objective for VC funds (Bertoni & Tykvova, 2015).

Institutions are regarded as comprising regulative, normative, and cognitive logics that give
meaning to, constrain, and guide social behaviour (Scott, 1995; Scott, 2013). Different

institutional environments have different impacts on the development of GVC. Institutional
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theory-based research aims to explain the differences between GVC and other types of
venture capital, as well as the objectives of GVC. Devarakonda & Liu (2024) argued that
GVC embodies an important type of institutional endorsement, which grants socially
constructed legitimacy to start-ups in transitional economies, thereby positively influencing
their development. Due to historical reasons and the uniqueness of legal and institutional
environments, there is significant variation in the supply of venture capital across countries
(D. J. Cumming et al., 2017). Similarly, providers of funds in the VC industry also can be
categorized into venture capital, corporate venture capital, and government venture capital
according to different institutional logics (Pahnke et al., 2015). GVC follows national
institutional logic, often targeting the youngest companies at the seed stage and investing in
sectors frequently overlooked by other VC funds, such as biomedical sciences and clean
energies (Lazonick & Tulum, 2011; Bertoni et al., 2015; Polzin et al., 2021; Owen, 2023; Q.

Du et al., 2024).

The resource-based view (Barney, 1991) suggests that GVC investments can help start-ups
gain unique and key advantages in the market (Q. Du et al., 2024), particularly in securing
more funding (Guerini & Quas, 2016), obtaining IPO approvals (Y. Zhang, 2018; Suchard et
al., 2021), and maintaining good relationships with public institutions (Devarakonda & Liu,
2024). It is important to note that the non-financial resources provided by traditional VC do
not overlap with those provided by GVC; at least to some extent, they are different (Bertoni

& Tykvova, 2015).

Signalling theory is used to describe a range of behaviours that include both
communicating information and signal interpretation (Connelly et al., 2011), which was

initially proposed by Spence (1978). In GVC research, scholars adopt signalling theory to
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discuss its certification effects (for invested firms)' and guiding (for other capitals) effects (D.
Cumming, 2014). First, to mitigate information asymmetry and ensure external financing,
start-ups must demonstrate their reliability, quality, and future prospects to potential investors
(J. Chen et al., 2018). Based on this, GVC not only provides financial resources but, more
importantly, acts as a certifier of a start-up’s potential through its investment (Lerner, 2002),
reducing the information gap for other investors. Additionally, GVC plays a guiding role by
sending positive signals to private capital (Alperovych et al., 2020), resulting in multiple
benefits, including lower corporate financing costs and uncertainty, increased investor
confidence, and the promotion of new industries (Leleux & Surlemont, 2003; Guerini & Quas,
2016; Breschi et al., 2022; Ge et al., 2024). Overall, GVC not only helps companies attract
external capital but also signals the industry to the public (Buzzacchi et al., 2013; Y. Zhang,
2018), drawing investment to sectors the government prioritizes, which are usually strategic
industries (Luukkonen et al., 2013). Notably, this phenomenon is particularly prevalent in
China, as evident in the official names of Chinese GVC programs, such as Industrial

Development Funds or Venture Capital Guidance Funds.

The crowding-out and crowding-in effects are conflicting views that discuss the impact of
GVC on the venture capital industry, specifically whether GVC acts as a catalyst or a
deterrent (Wilson et al., 2023). The crowding-out effect argues that direct involvement by
public institutions in venture capital may cause a ‘crowding out’ of private investors due to
potential capital misallocation (Cull et al., 2015). Conversely, the crowding-in perspective
supports that GVC will increase the total investment in the industry (Leleux & Surlemont,
2003; del-Palacio et al., 2012). More importantly, the investment goals and stages of GVC do

not overlap with those of private investors (Bertoni et al., 2015), meaning that GVC does not

' It should be noted that the ‘certification’ here is not an official document with a government seal but an

informal endorsement.
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replace private investors but serves as an effective complement to them (Bertoni & Tykvova,

2015).

After careful comparative studies of these underscoring theories related to GVC, I mapped
them into four streams that cover the definitions, performance, decision-making, and design
of GVC (See Table 2.2). First, scholars try to provide a unified GVC definition to inform
future studies better. Second, the current focus of GVC research is on discussing its
multidimensional performance. Additionally, the design and investment decision-making

process of GVCs also catch significant attention.

The table illustrates how interdisciplinary theoretical frameworks—ranging from
institutional and agency theories to signalling and resource-based views—illuminate distinct

dimensions of GVC. Key takeaways include:

Contextual variability: Institutional theory emerges as a central lens, emphasizing that
GVC’s definition, impact, and design are deeply shaped by national institutional contexts

(e.g., regulations, cultural norms), highlighting its non-uniform global application.

Signalling and market bridging: Signalling theory recurs in both performance and
investment decision-making, emphasizing GVC’s role in reducing information asymmetry—
for startups (signalling potential to investors) and for the market (influencing other VC

capitalists’ choices).

Agency dynamics: Agency theory is important across performance and design, revealing
tensions between government objectives and fund managers’ goals, as well as misalignments
in personal cognition affecting investment choices, which stresses the need for alignment in

governance structures.
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Design and governance: The design of GVC is shown to be a product of broader
institutional environments and internal structural/governance issues, with inefficiencies often

stemming from misaligned interests or misfit with contextual norms.

Crowding effects and resource access: Theories like crowding-out/crowding-in and
resource-based views highlight GVC’s dual role—potentially stimulating or displacing

private investment while enabling firms to access critical resources for performance.

In summary, the table 2.2 underscores that GVC’s effectiveness is mediated by
institutional, relational, and contextual factors, urging a nuanced understanding of how theory

informs its role in innovation ecosystems.

Table 2.2 Links between theories and GVC research streams

Theme Theoretical perspective Description of intersection
Definition of Institutional Theory GVC definitions vary across national contexts due to institutional
GVC embeddings, reflecting unique objectives and affiliations.
Information Asymmetry GVC investments mitigate information asymmetry, signaling the
and Signalling Theory potential of startups to potential investors, affecting performance.
Market Failure GVC funds bridge the financing gaps for start-ups ignored by

private investors (e.g., early-stage, high-tech, and low-profitable).

Agency Theory Performance is influenced by the alignment or conflict between
Performance of government objectives and fund managers’ goals.
GVC Institutional Theory GVC has different degrees of impact on the achievement of the

same performance target in different national contexts.
Crowding-out and Governmental involvement can impact the size of the VC market.
Crowding-in
Resource-based View GVC can enable firms to acquire the resources and capabilities

necessary for performance targets.

Investment Agency Theory Personal cognition and individual characteristics of decision-makers
decision-making influence GVC investment choices.
of GVC Signalling Theory GVC investments serve as market signals, impacting the investment
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decisions of other VC capitalists.

Design of GVC Agency Theory GVC design, including structure and governance, is analyzed for
potential inefficiencies due to misaligned interests.
Institutional Theory The design of GVC is shaped by the broader institutional

environment, such as regulations and cultural norms.

2.5.2 Research stream 1: definitions of GVC

The GVC lacks a unified definition (Grilli & Murtinu, 2015; Murtinu, 2021). Table 2.3
summarizes GVC definitions proposed by 53 sample articles.? Existing literature typically
defines GVC either as an entity (such as institutions or programs) or as a behaviour with
specific targets. When GVC is defined as an entity, the focus is on its fundraising sources and
its affiliations. For instance, Y. Zhang & Mayes (2018) defines GVC as “venture capital
companies established, owned, and operated by the government”, emphasizing the
company’s reliance on government budgets, its special relationship with the government, and
its subjection to government management. A similar definition can be found in the GVC
works of D. J. Cumming et al., (2017), who describes GVC as a VC fund set up and managed
by a company entirely possessed by governmental (or public administration) bodies. On the
other hand, scholars adopting a behaviour-based perspective define GVC as a set of activities,
emphasizing its contributions to financial returns (D. J. Cumming et al., 2017), industrial
development (Engberg et al., 2021), innovation practices (Bertoni & Tykvova, 2015).
Additionally, some studies attempt to combine both perspectives to define GVC but often
limit their characterization to the features of their sampled funds (too contextual dependent),
resulting in incomplete descriptions. For instance, ‘“Labour-Sponsored Venture Capital

Corporations are a unique type of mutual fund in Canada designed to provide VC to small

2 It is worth noting that since this study directly pasted the original text from the literature into the table, some
expressions may be more like ‘descriptions’ rather than ‘definitions’, which also provides evidence of the

current lack of definitions in GVC research.
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and medium-sized enterprises and raise funds from individual investors” (Johan et al., 2014);
“Government-backed VC funds provide public financing for early-stage, high-growth
potential firms, particularly those aiming for social and environmental returns and the
transition to a low-carbon economy” (Owen, 2023); and “Funds supported by public
institutions to promote investment in alternative energy production innovation” (Q. Du et al.,

2024).

Table 2.3 Definitions of GVC in existing research (ordered chronologically)

Authors Definitions

Entity-view

Jaaskeldinen et al.  These vehicles by which independent venture capital firms are used to channel and allocate public
(2007) financial support are termed ‘hybrid funds’.

D. J. Cumming et  VC funds are set up and managed by a company entirely possessed by governmental (or public

al. (2017) administration) bodies.
Pierrakis & Government backed funds are funds that have received some or all of their capital from the public
Saridakis (2017) sector, including regional development agencies, the European Union, devolved administrations

or government schemes.
Y. Zhang (2018) VC firms classified as GVCs if they are established by the government, with the main funding

resource coming from the government and the CEO and directors appointed by the government.

Y. Zhang & Mayes = Government-established, owned and operated venture capital firms.

(2018)

Bertoni et al. (2019)  Governmental venture capital (GVC) is a government-owned investment vehicle that is structured
like a venture capital (VC) fund.

Breschi et al. (2022) ‘GVC’ both public investments in existing (private) funds and direct ownership of funds by state-

owned entities.

Engberg et al. Specifically, GVCs are VC companies that are either partly financed (what is known as ‘hybrid’
(2021) GVC) or entirely owned and run by the government (‘direct” GVC).
Murtinu (2021) The direct intervention of the government in venture investing by means of set-up, owned and

actively managed VC funds.
T. Li et al. (2024) Government venture capital (GVC)—a specific type of political connection.

J. Zhang & Gu VC firms as GVC firms when their total shares held by public authorities or state-owned
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(2024) organizations exceeded 50%.

Behaviour-view (focusing the aims/goals of GVC)

D.J. Cumming &  Labour-Sponsored Investment Funds were created with the intention of promoting investment in

Maclntosh (2007)  small and medium-sized entrepreneurial firms, with emphasis on the technology sectors.

Luukkonen et al. Government venture capital (GVC) funds have been a common policy initiative in European
(2013) countries to overcome funding gaps in the promotion of early-stage ventures.
Standaert & Most government VC investment programs pursue a dual goal of adequate financial return and
Manigart (2018) economic development.
Alperovych et al. Governmental venture capital funds (GVCs) are created by policymakers around the world to
(2020) support young innovative companies (YICs) with the aim of bridging the equity gap.

Ambiguities in the definitions of GVC can conflate GVC with other government financing,
thus obscuring the uniqueness of GVC as an emerging issue and leading to fragmented
research within the domain. Specifically, government subsidies and bank loans are common
financing tools to promote development. Their different sources of funds determine the
differences in strategies to facilitate industrial framework. On the one hand, government
subsidies supported by fiscal funds tend to fund basic research (Branstetter & Sakakibara,
2002; Kleer, 2010), but face inefficiencies caused by bureaucracy (Fang et al., 2018). On the
other hand, small firms are largely dependent on bank credit for external funding (Mkhaiber
& Werner, 2021), but because the bank’s funding source is social capital, they need to
consider the financial solvency of enterprises (Kashif et al., 2016), so they are more likely to
finance more mature projects to promote further development. Unlike the above two
financing tools, GVC funds have a wider range of funding sources, including public and
private funds, have a large amount of capital and focus on early financing, and will play a
greater role in the industrial framework when agency conflicts are mitigated. Therefore,
providing an objective and comprehensive definition of GVC is essential to offer scholars

and authorities a reference for research and practice.
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Building on previous fragmented definitions and the theoretical mapping of the
underscoring theories, this study posits an integrated definition of government venture capital

as follows:

Government venture capital refers to the equity financing behaviour undertaken by the
public sector, either solely funded or co-funded with private capital, through the
establishment of specific funds that invest in target enterprises directly or indirectly to pursue

multiple goals.

This definition consists of three core components of GVC: fundraising model, investment
method, and set objectives. Before specifying the details, it has to note that GVC is an equity
financing behaviour, which is its fundamental attribute as venture capital, and it is crucial to
distinguish it from other forms of government support such as subsidies or loans

(Devarakonda & Liu, 2024).

Firstly, GVC highlights the role of the public sector, regardless of the proportion of public
equity in the fund. The public sector is always the initiator or a significant participant
(Johansson et al., 2021). The mainstream GVC funds adopt a hybrid model (Engberg et al.,
2021), demonstrating GVC’s leverage effect on private capital (Kovner & Lerner, 2015;
Owen, 2023). It is notable that the public sector here narrowly refers to the government but
can broadly refer to subordinate administrative departments or other public institutions. For
instance, in the Chinese context, reputable universities and research institutions are affiliated
with the government (Devarakonda & Liu, 2024), and their management teams consist of
government officials. Therefore, university VC funds can be categorized under GVC in this

specific context.

Secondly, there are two types of investment modes for GVC: direct investment and indirect

investment. Direct investment refers to GVC funds directly seeking target enterprises in the
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market and provide them with financing. Indirect investment involves GVC funds investing
in third-party financial institutions such as private funds, which then select the investment

targets, such as fund-of-funds arrangements.

Thirdly, a distinctive feature of GVC is its multidimensional objectives. In addition to the
traditional financial return goals as pursued by VC, GVC funds place greater emphasis on
seeking industrial development and innovation improvements aligned with the government’s
political objectives (Breschi et al., 2022; Ge et al., 2024). Based on the GVC’s political
objectives and distinct competencies, GVC is a different species from IVC because they

occupy different niches (Bertoni et al., 2019).

In summary, GVC is an equity investment behaviour, different from traditional government
subsidies and loan financing channels. In fact, it is a different species in VC; GVC is led by
governments, and it often carries political missions when investing. This definition is also
useful in further dividing the GVC research into subdivisions such as minority equity GVC,
the government-owned GVC and government-supported GVC, the technology-oriented GVC

and development-oriented GVC (Bertoni & Tykvova).

2.5.3 Research stream 2: performance of GVC

As the previous analysis has suggested, the majority of GVC research has focused on its
impacts, that is, how GVC funds perform across multidimensional performance indicators,
evaluating the effectiveness of the government’s role in the VC market. Specifically,
achieving successful exits is deemed as one of the goals of GVC investment. However, this
view ignores the critical but sometimes hidden mission such as providing seed funding to
resource-constrained enterprises and sending reliable signals to private investors, thereby
supporting industrial development, job creation, and innovation cultivation (Pergelova &

Angulo-Ruiz, 2014; Colombo et al., 2016; Abrardi et al., 2019). As a result, from the
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perspective of GVC investments, this study categorizes these performance outcomes into
financial returns, industrial development, and innovation performance (Kovner & Lerner,
2015; Wang & Wu, 2020). Financial returns represent internal performance, which benefits
GVC funds, while industrial impacts and innovation output reflect the external spill-over
benefits generated by GVC funds (Lerner, 2010; Owen, 2023). In addition, the comparisons

among GVC, IVC, and syndicated forms are the feature in the GVC performance research.

2.5.3.1 Financial returns

Financial returns have traditionally been emphasized by VC capitalists, and exit
performance is widely used as a clear and objective method of assessment (D. Cumming,
2007; Y. Zhang, 2021). Among these, IPOs and Mergers and acquisitions (M&A) represent
positive returns, whereas write-offs are considered negative (Y. Zhang & Mayes, 2018;
Breschi et al., 2022). For the positive exits, although IPOs are often preferred (as they allow
entrepreneurs to regain control of the company), M&A is more common in practice (Brander
et al.,, 2015). Additionally, capital gain refers to the amount of funds that GVC funds can
obtain upon exit (D. J. Cumming & Maclntosh, 2007), which more directly reflects financial
performance. In terms of measurements, exit performance is often assessed using dummy
variables to determine whether a company has achieved an exit (D. J. Cumming et al., 2017;
Suchard et al., 2021), while capital gain variables more intuitively use data such as IPO
valuation (T. Li et al., 2024). Table 2.4 illustrates the empirical results of the financial

performances of GVC.
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Table 2.4 GVC’s financial performance

Performance DV Outcomes Examples
Partially government-owned VCs increase the Suchard et al. (2021)
likelihood of a successful exit; higher government
ownership reduces exit success.

Politically connected VC-backed firms are more likely R. Wang & Wu (2020)
to exit success.
GVC investments are less likely to exit than the IVC. Munari & Toschi (2015); D. J.
Cumming et al. (2017); Y.
Zhang (2018); Y. Zhang &
Mayes (2018)
No statistically significant difference in the exit D. Cumming (2007)
Exits IPO/M&A outcomes for GVC funds and other types of VC funds.
(positive) GVC-backed firms that did not receive IVC were Guerini & Quas (2016)
listed and acquired at a significantly lower rate than
the GVC-backed firms that received IVC.
A positive association between mixed GVC/IVC funds Brander et al. (2015); D. J.
(syndication) and successful exits. Cumming et al. (2017);
Firms backed by syndication have better exit Y. Zhang & Mayes (2018)
performance than GVC-backed firms.
Firms backed by syndication have better exit Y. Zhang (2018)
performance than IVC-backed firms.
" Write-off Higher public ownership in GVC shows a lower Buzzacchi et al. (2013)
(negative) incidence of write-offs.

Share price returns

GVC backing lowers share price returns.
No differences between GVCs and other VCs in share

price returns.

T. Li et al. (2024)

D. Cumming (2007)

Return on investment (ROI)

GVC firms are likely to have a lower level of returns

from their investment portfolio than non-GVC firms.

J. Zhang & Gu (2024)
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Based on traditional VC performance evaluation methods, the role of GVC is not
significant and may even be detrimental to exits (D. Cumming, 2007; T. Li et al., 2024). The
proportion of state ownership moderates the impact of GVC on exits (Suchard et al., 2021).
Furthermore, in the comparative performance analysis, GVC generally underperforms
compared to [IVC (Munari & Toschi, 2015; D. J. Cumming et al., 2017), while the financial
performance of syndication not only better than that of GVC but also outperforms IVC (Y.

Zhang, 2018; Y. Zhang & Mayes, 2018).

2.5.3.2 Industrial development

Industrial development focuses on firm growth in areas such as sales (Grilli & Murtinu,
2015), employment (Standaert & Manigart, 2018), and efficiency (Alperovych et al., 2015)
that GVC activities bring to invested companies and the impacts of GVC funds on targeted
industries and the VC ecosystem (Alperovych et al., 2020). These efforts are ultimately
promoting societal progress (Soleimani Dahaj & Cozzarin, 2019; Bertoni et al., 2019).
Compared to financial performance, industrial development performance encompasses
broader ranges and represents the political interests of government involvement in the
financing market. However, such investments aimed at generating social effects may
undermine the maximization of pure financial pursues, particularly when examining the
investment strategies of hybrid venture capital funds (Buzzacchi et al., 2013). Table 2.5

illustrates the empirical results of the industrial performances of GVC.
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Table 2.5 GVC’s industrial development performance

Performance DV Outcomes Examples
IVC exerts a higher impact on employment growth in Croce et al. (2019)
invested companies than GVC during the crisis,
whereas the opposite is found in the normal period.
Employment GVC does not affect employment growth. Grilli & Murtinu
(2014)
Companies backed by hybrid IVC show greater  Standaert & Manigart
employment growth than those backed by syndication (2018)
or hybrid GVC.
IVC positively impacts sales growth while GVC does Grilli & Murtinu
Sales and not; a positive impact of syndication investments on (2014); Grilli &
employment sales growth is found, but only when led by IVC. Murtinu (2015)
A stronger growth effect among IVC- and  Engbergetal. (2021)
syndication-backed firms as compared to GVC-
Firm growth backed firms.
GVC has no effect on product approvals. Pahnke et al. (2015)
Commercialization ~ The entrepreneurial risk that characterizes the SBIR ~ Link & Scott (2010)
program is, on average, slightly more than 50%.
IVC-backed firms are more efficient than GVC- Alperovych et al.
backed firms; GVC-backed firms are less efficient (2015)
Productivity than non-VC-backed firms.
GVC-backed firms increase their productivity after Murtinu (2021)

Value-adding
activities (e.g.,
strategy; market
position;

professionalisation)

the announcement of tax reform, but the amount of
governmental ownership does not influence it.
The value-added performance of IVC is significantly

higher than that of GVC in specific categories.

Luukkonen et al.

(2013)

Public intervention may positively contribute to

fostering the VC market.
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Scale

GVC funds have not crowded out IVC investments.
Public participation leads to a reduction in the
aggregate pool of VC.

GVC funds do not crowd out IVC funds in the stage
of investment selection.

The mixed-structured is better than the pure-
structured GVC investment in attracting domestic and
international IVC to the VC market.

GVC investors in Europe specialize in investments

that do not attract other types of VC funds.

D. Cumming (2014)
D. J. Cumming &
MacIntosh (2006)

J. Zhang et al. (2024)

Soleimani Dahaj &

Cozzarin (2019)

Bertoni et al. (2015)

VC industry
advancement
Investment patterns
High-tech and Early-
stage investments
Aggregate
Industrial investment
upgrading Targeted industry

GVC is likely to be in earlier stage investments and
in industries outside the VC mainstream.

Firms funded by syndication obtain more investment
than enterprises funded purely by IVC or GVC.

GVC funds are more likely to invest in industries

targeted by the industrial policy than non-GVC.

Kovner & Lerner
(2015)

Brander et al. (2015)

Ge et al. (2024)

Similar to GVC’s financial performance, IVC’s industrial development performance
surpasses that of GVC (Luukkonen et al., 2013; Alperovych et al., 2015), with syndication
remaining an important positive driver (Brander et al., 2015). However, the industrial
development performance of GVC shows a more positive impact (del-Palacio et al., 2012),
and the performance gap between syndication and IVC is gradually narrowing (Standaert &
Manigart, 2018). Moreover, a special issue examining GVC industrial performance is its
impact on the VC industry development. A critical question arises: Does GVC crowd out or

crowd in private capital? The current literature has yet to reach a consensus on answers to this

question.
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2.5.3.3 Innovation performance

Innovation is a primary driver of long-term economic growth (Kogan et al., 2017) and a
key objective of government venture capital funds (Engberg et al., 2021). Existing
mainstream research focuses on two types of innovation: technological innovation and
commercial innovation, with an emphasis on the former. Indicators for measuring
technological innovation primarily derive from patent stock and patent citation data (Bertoni
& Tykvova, 2015), with citation counts and the number of applications within patent stock
being favoured for their more accurate reflection of innovation outcomes (Lee et al., 2023;
Devarakonda & Liu, 2024). Additionally, commercial innovation, which refers to the
approval of new products, is typically measured using dummy variables (Pahnke et al., 2015).

Table 2.6 illustrates the empirical results of the innovation performances of GVC.

Table 2.6 GVC’s innovation performance

Performance (DV) Outcomes Examples
GVC can positively influence the innovation performance of start-ups in  Devarakonda &
transition economy contexts. Liu (2024)
High-tech firms backed by GVC are innovative; syndication deals yield Alperovych et al.
higher innovative productivity. (2020)

Patent application

GVC funds are not significantly different from IVC funds in economic
performance, and they are better than [VC in innovative performance.

Although GVC funds have poorer financial performance, GVC funds
outperform non-GVC funds to a greater extent in terms of fostering

innovation when they support targeted firms.

J. Zhang et al.
(2024)

Ge et al. (2024)

IVC funds have a stronger impact on patent creation than GVC funds; GVC Pierrakis &
investments are strongly and negatively associated with patent applications. Saridakis (2017)
Patent granted GVC exerts an inverted U-shaped effect on the performance of renewable Q.Duetal.
energy innovation. (2024)
GVC funds have no effect on patent granted and patent citation; syndication Bertoni &
increases patenting; development-oriented GVC funds are better at  Tykvova (2015)
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increasing a firm’s patent granted, and technology-oriented GVC funds,
Patent granted and  combined with IVC funds, support patent citations.
patent citation The positive association comes largely from IVC and marginally from Lee et al. (2023)
government supported GVC funds, whereas government managed GVC

funds have no discernible impact on corporate innovation.

Although GVC performs less adequately in financial and industrial outcomes compared to
IVC, it excels in innovation performance (Zhang et al., 2024; Ge et al., 2024). However,
GVC can promote technological innovation and maintain robust results when using different

categories of patent variables, especially in the long run.

Overall, purely GVC can yield some positive performance (del-Palacio et al., 2012)Suchard
et al., 2021; Lee et al., 2023), but it is not prominent and sometimes even exhibits negative
effects (Grilli & Murtinu, 2014; Pahnke et al., 2015; Pierrakis & Saridakis, 2017). To better
assess the unique role of government in the VC market, most existing literature employs a
comparative performance evaluation method (e.g., Luukkonen et al., 2013; Y. Zhang, 2018;
Alperovych et al., 2020). The primary competitors in this assessment are GVC funds, IVC
funds, and their syndication funds. Scholars hypothesize that due to the public welfare
orientation of GVC funds (J. Zhang et al., 2024), investment decisions might be distorted
(Buzzacchi et al., 2013), ultimately leading to inferior financial performance compared to
IVC funds. Furthermore, given that a significant objective of GVC is to promote industrial
development and innovation (Engberg et al., 2021), researchers focus more on the spill-over
effects of GVC. Concerning performance comparison among the three types of VC funds,
IVC generally outperforms GVC (Luukkonen et al., 2013; Munari & Toschi, 2015; Y. Zhang
& Mayes, 2018). Nevertheless, scholars have also found that syndication funds tend to yield

better returns (Brander et al., 2015; D. J. Cumming et al., 2017). These empirical results have
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not entirely confirmed scholars’ expectations (Y. Zhang, 2021), which raised questions about

the effectiveness of GVC .

Some scholars attribute weaker performance of GVC to government’s deep involvement in
fund management. They argue that excessive administrative interference and a tendency
toward risk aversion can affect fund managers’ investment decisions (Dong et al., 2021; Q.
Du et al., 2024), leading to poor performance (Y. Zhang & Mayes, 2018). Therefore, they
advocate for the government to hold minority equities and reform the management and profit-
allocation structures. Additionally, GVC is a long-run endeavour (Lerner, 2010; Bertoni &
Tykvovéa, 2015), while the duration of government involvement is relatively short right now,
with many investment outcomes yet to materialize (D. Cumming, 2007; Murray, 2021). More
importantly, the focus of GVC on industrial development and innovation is not easily
quantifiable (Y. Zhang & Mayes, 2018), with long-term impacts that are more similar to a
‘trickle-down effect’ and gradually spreading across various fields. Furthermore, agency
theory suggests that unclear VC objectives lead to reduced effectiveness (Bertoni & Tykvova,
2015), providing an argument for the performance differences between GVC and IVC.
Specifically, IVC funds have clear objectives—to provide financial returns for investors—
while GVC funds often have more ambiguous, multidimensional, and sometimes conflicting
goals, including financial and political objectives (Munari & Toschi, 2015). Finally, due to
institutional logic, the realization of GVC objectives may exhibit geographical bias. For
instance, recent studies based on the Chinese context further confirm the unique role of GVC
(Devarakonda & Liu, 2024), which stems from their decades of government-led technology
policies and a business system that is still in transition (White et al., 2005). Thus, even if
firms funded by GVC are not as successful as those funded by IVC, government participation

in the VC market remains worthwhile (J. Zhang et al., 2024).
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This study found two related trends, as shown in Table 2.4-2.6: the focus on GVC
performance appears to systematically evolve from financial returns to industrial benefits and
innovation outputs; more recent studies, particularly those analysing innovation performance,
increasingly support the positive role of GVC (e.g., Devarakonda & Liu, 2024; Ge et al.,
2024; Q. Du et al., 2024). These two trends seem to validate that the original intent of GVC

can be realized gradually.

2.5.4 Research stream 3: investment decision-making of GVC

The existing literature on GVC decision-making mainly focuses on the impact of
characteristics of capitalists and entrepreneurs and their interactions on financing approvals.
Among 53 sampled articles, only 2 address this issue, both authored by a research team led
by Malin Malmstrom and Jeaneth Johansson. The 2017 study (Malmstrom et al., 2017),
based on a Swedish case, examines the impact of entrepreneur gender on the allocation of
public funds. Initially, the team uses frameworks such as Gender Stereotypes and Role
Congruency Theory to theoretically explain why men might have a significant advantage
over women in securing funding (Eagly et al., 2000; Eagly & Karau, 2002; Eagly, 2013).
Further quantitative analysis reveals that not only do more male entrepreneurs receive
funding approval, but female entrepreneurs also receive a lower proportion of their requested
funding than their male counterparts (Lins & Lutz, 2016). Additionally, discourse analysis of
decision-making meeting records suggests that capitalists rhetorically construct stereotypes
towards female entrepreneurs, perceiving the ideal entrepreneur as male rather than female
(Karlstrem et al., 2024). Therefore, the emphasis on gender equality by venture capitalists or
governmental policies supporting female entrepreneurship is not reflected in the distribution

of funds.

Another study by the same team, from the perspective of GVC capitalists, explores the

decision-making logic and influencing factors in GVCs when approving or rejecting funding
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applications (i.e., Johansson et al., 2021). Observing investment decision meetings organized
by seven Swedish GVC officials over two years, the team identifies four main forces driving
GVC decisions: initial impressions, positive and negative emotional expressions, cognitive
identity confirmation, and multiple perspective validation (Festinger, 1957). The study
concludes that personal cognition influences GVC decision-making more than regulations
and norms, expanding the understanding of investment decision mechanisms and institutional

theory.

Overall, both studies, based on individual-level findings, emphasize that the personal
characteristics of both recipients and providers of funding have a greater impact on GVC
decision-making than the institutional logic (different institutional backgrounds impact
investment decision-making) advocated by VC scholars. In other words, the cognitive

process predominates in the evaluation of GVC applications and fund allocation.

2.5.5 Research stream 4: design of GVC

GVC scholars seek to explain why GVC underperforms compared to PVC, with their core
argument revolving around the agency conflict between the public sector and professional
fund managers. This conflict results in GVC funds failing to fully leverage VC profitability
or achieve the government’s political objectives. Traditional GVC designs, including
incentive structures, management models, profit distribution, and compensation frameworks,
are identified as key inefficiency reasons (Lu et al., 2013; Y. Zhang & Mayes, 2018; Y.
Zhang, 2021). In specific, firstly, GVCs are established according to government tasks and
norms rather than market-driven/efficiency-driven motivations like IVCs. Therefore,
regardless of the GVC’s form, the government wields significant influence, notably in
investment decisions and human resource appointments, which are likely to compromise the
efficiency purpose. Secondly, profit distribution refers to the benefits sharing among fund

investors, while compensation structure refers to the remuneration received by employees.
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Specifically, traditional GVC designs do not offer ‘carry’ benefits to cooperative funds like
PVCs do, and employees receive only basic salaries and bonuses following conventional
industry practices. Consequently, traditional GVC designs are not conducive to high
efficiency. Using simulation models, Jadskeldinen et al. (2007) explored how traditional GVC
designs impact the ability to mitigate market failures and attract private investors and
professional managers. They argued that such asymmetric benefit-sharing models could only
address relatively modest market failures unless these schemes also attracted high competent

investors who can produce above average returns in market failure areas.

Taking the notable Chinese GVC, Shenzhen Capital Group (SCG), as an example, Y.
Zhang (2021) examined the effects of the 2006 reform on mitigating agency issues. The new
GVC model significantly improved SCG in areas such as benefit distribution (issuing carry-
like bonus and launching co-investment plans), decision-making procedures (replacing
government directives with voting procedures), and expansion strategies. Quantitative results
indicated that the new scheme effectively mitigated agency problems and improved
performance. However, this case study overlooks two issues: (1) Although SCG formally
remains a GVC, its heavy imitation of PVC operations raises the question of whether it has
essentially transformed into a PVC with government equity, thus diverging from the original
governmental intent of establishing the fund. In other words, if GVC funds consistently
generate substantial profits from their investments, their existence becomes less justified, as
IVC could potentially make the same investments (Engberg et al., 2021); (2) While the
reform scheme ostensibly resolved agency problems and boosted performance, it is possible
that China’s rapid development has obscured these issues. Specifically, post-reform China
has seen substantial investments across various sectors, and the vast market has blurred the
boundaries between the government’s target industries (public welfare) and high-profit

industries favoured by private investors (high returns). In other words, any form of VC
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entering these sectors in recent times in China is likely to generate profits, thereby masking
agency conflict. Thus, it remains uncertain whether the GVC design reform has truly resolved

or merely temporarily obscured agency conflict issues, which necessitates further evidence.

2.6 Discussion and future research agenda

As an emerging category of the VC family, GVC was still in its infancy. It was not widely
recognized by many governments, let alone adopted as an investment instrument before the
early 21st century (Murray, 2021). As Guerini & Quas (2016) argued, current research on
GVC is limited in understanding the principles, design, and implementation of GVC.
However, the GVC practices are ahead of research indicating that researching this area has
become an urgent task (Bertoni et al., 2019). This study bridges this gap by providing a
comprehensive review that integrates the existing literature. A total of 53 papers published in
leading peer-reviewed journals between 2000 and 2024 were identified and have been
descriptively and thematically analysed. In the following, this review gaps in the existing
studies and, accordingly, provides salient directions for future research to stimulate further

thought, debate, and empirical research to advance the knowledge of this important topic.

Building on previous literature, this study proposes an integrated definition of GVC:
“Government venture capital refers to the equity financing behaviour undertaken by the
public sector, either solely funded or co-funded with private capital, through the
establishment of specific funds that invest in target enterprises directly or indirectly to pursue
multiple goals”. In the analysis of GVC performance research, this study observed a shift in
performance focus due to a progressively refined understanding of GVC. In addition,
individual cognition dominates GVC investment decisions, and the well-designed GVC
structure and governance model has a positive impact on performance. Overall, GVC plays a

crucial role in addressing the funding gap for start-ups, especially in high-tech and innovative
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sectors. Despite challenges related to institutional conflicts and inefficiencies, GVC funds
provide critical non-financial resources and legitimacy, which can enhance the growth
prospects of funded firms. The performance of GVC funds varies by region and industry and
is influenced by institutional contexts and policy frameworks. The evolving nature of GVC
practices, particularly the shift towards hybrid financing models and an increasing focus on
social and innovation outcomes underscores the dynamic and complex landscape of

government intervention in the VC market.

This study codes each collected research articles, focusing on clarifying the specific
position of GVC as a variable, such as independent variable, dependent variable or
intermediate variable (see Appendix A). On this basis, the antecedents and outcomes (impacts)
of current GVC research are clarified. In addition, detailed information on GVC’s own
measurement indicators is also obtained through literature reading. Based on the above works,
this study developed an integrative theoretical framework through which GVC research can
be examined (see Figure 2.3). This framework emphasizes that deep understanding of GVC’s

antecedents and mechanisms provides pathways to improve the GVC research.
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Figure 2.3 develops an integrative framework for GVC research based on the coding work
and literature review, which provides some valuable information. First, overall, GVC
research is relatively comprehensive, and GVC can serve as any variable, including
independent variables, dependent variables, and intermediate variables. However, there are
relatively few studies on the antecedents of GVC (GVC as a dependent variable). In other
words, there is little exploration in academia on how to promote GVC. Second, there are
relatively rich studies on the impact of GVC. In addition to traditional financial returns, the
impact of GVC extends to areas such as industrial development and innovation progress.
Third, GVC itself is also subdivided into government-owned GVC, government-supported
GVC, technology-oriented GVC, development-oriented GVC, and minority state-owned
GVC. Finally, as a mechanism, GVC is more widely used in areas such as public finance,

corporate finance, and innovation management.

2.6.1 Focus on multi-level aspects of GVC

As revealed in the previous review, most of current GVC literature focused on firm-level,
with a small portion conducted individual-level and regional-level studies. Among them,
individual-level research is only used to examine the impact of personal characteristics on
investment decisions (e.g., Malmstrom et al., 2017; Johansson et al., 2021), while regional-
level studies are most applied to address whether public funding promotes or hinders the
overall growth of the VC industry (e.g., Guerini & Quas, 2016; Breschi et al., 2022). Based
on agency theory, more scholars analyse GVC from the perspective of the interaction (e.g.,
conflicts) between government and enterprises, believing that GVC, as a financing channel,
primarily involves interactions between funds and firms. In other words, they focus on the
dynamic evolution at the firm level during the investment process. However, the lack of
evidence from macro-level data hinders our complete understanding of GVC research. For

instance, it is hard to assess the unique role of GVC in the big picture by only relying on
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micro-level data. Specifically, GVC aims to achieve both financial returns and developmental
objectives (J. Zhang et al., 2024), but it emphasizes the latter (J. Zhang & Gu, 2024),
including industrial advancement (Ge et al., 2024), VC sector development (Soleimani Dahaj
& Cozzarin, 2019), and innovation enhancement (Q. Du et al., 2024). In other words, GVC,
as a governmental support tool, not only retains the characteristics of traditional VC but also
highlights the unique mission of the government as a special entity. To some extent, GVC is
an extension of industrial and innovation policies. Therefore, more macro-level evidence is

needed to support and test the impact of GVC on the region as a whole.

Future research could adopt a broader perspective to uncover the unique role of the public
sector and the macro-level performance of GVC. In other words, the role and contributions of
GVC funds still require further analysis using larger and more reliable datasets across
different national contexts (Luukkonen et al., 2013). For instance, studies could explore the
industrial and innovation performance of GVC based on city-level and sector-level data and
examine the spillover effects of GVC performance in a region. It is worth noting that such
macro-level studies on GVC should emphasize long-term effects since the institutional
environment is not static, which adapts to social systems and often evolves over time

(Johansson et al., 2021), a domain that remains unclear in most firm-level research.

2.6.2 Compare GVC across institutional contexts

On the one hand, evidence from developed countries accounts for a significant proportion
of the current GVC studies, approximately 75% of 53 sample articles. On the other hand,
recent studies based on the Chinese context exhibit results that differ from those of Western
economies, particularly regarding the impact of GVC. For instance, GVC studies in the
Western context often fail to capture the expected value of GVC, such as its potential to
foster innovation and development (Pierrakis & Saridakis, 2017). However, these

performances are more evident in the Chinese context. Therefore, this study argues that
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research based on the phenomenon in industrialized countries cannot fully explain the
phenomena in emerging economies such as China. In other words, due to different
institutional settings, the role of and mechanisms by which GVC operates vary across
institutional contexts, which requires scholarly attention and comparative research on GVC

under different institutional backgrounds.

In fact, a trend of ‘contextual shift’ has already emerged, as shown in Figure 2.2, with an
increasing number of studies focusing on emerging economies such as China. Notably, since
2024, all six GVC leading articles have been based on Chinese context. Based on this
observation, this study tries to propose two suggestions for future research. First, it is
imperative to pay more attention to emerging economies to explore the antecedents,
mechanisms, and outcomes of GVC. For example, how do political connections more
profoundly influence GVC decision-making? Can GVC act as a stronger signal to guide
private capital in promoting development? Moreover, can GVC in emerging economies
achieve positive financial returns? Here, this study briefly introduces the characteristics of
Chinese GVC to aid in contextual judgment: most funds are concentrated in the developed
coastal regions; local governments are more enthusiastic about such financial activities but
manage funds smaller in scale than those established by the central government; there is a
focus on investing in strategic emerging industries while also considering local characteristic
industries; and attention is given to early or mid-stage financing needs of enterprises
(CVINFO, 2020; CVINFO, 2022). Thus, Chinese GVC aligns with the research boundaries
and provides adequate macro-level data. More importantly, China’s unique political-business
relationship highlights the government’s role in economic activities, allowing scholars to
better observe the effectiveness of this ‘industrial policy’. The rapidly developing GVC
market in China offers a fertile ground for future research discussions. Second, while current

literature has conducted comparative analyses of different types of VC (e.g., IVC, GVC),
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there is a lack of comparative studies on GVC under different institutional contexts. Some
interesting questions could be: what heterogeneous impacts do institutions have on the use of
GVC across different countries? What GVC in one country is successful while in other

countries are not? Such studies can enhance the understanding of GVC phenomena.

2.6.3 Unpack antecedents that determine GVC

Although only a small proportion of the reviewed literature discusses the antecedents of
establishing GVC funds, this does not imply that the topic is not important. On the contrary,
it is a crucial issue in GVC research because it pertains to the rationale for establishing GVC
and its unique role compared to other VC forms (Johansson et al., 2021; Zhang, 2021).
Specifically, the conflict between the public welfare nature of projects and the profit-driven
nature of private capital creates a funding gap that general social financing channels cannot
fill for start-ups (Breschi et al., 2022). This provides a legitimate reason for government
intervention in the VC market (Engberg et al., 2021). However, in addition to this, what other
motivations might drive the government to act as a VC capitalist remains to be explored. For
instance, analyses from the perspectives of public finance or international competition could
provide insights. Specifically, infrastructure construction and public service provision require
a large number of funding, yet governments worldwide are facing varying degrees of fiscal
shortages. Traditional approaches, such as issuing government bonds, involve prolonged
parliamentary discussions and political constraints (STASAVAGE, 2007), which hinder
timely problem-solving. On the other hand, the operational logic of GVC is more market-
oriented, allowing direct investment into selected projects without parliamentary deliberation.
Therefore, future research could explore the impact of fiscal shortages on the establishment

of GVC funds.

Second, global competition is driving the evolution of ecosystem cultivation from the firm

level to the sectoral level. Traditional business ecosystems cantered around single enterprises,
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such as Apple and Alibaba, can rely on their own strength for development. However,
fostering strategic industry-level ecosystems requires more than just corporate efforts; the
government’s role should be more prominent. As a crucial public financing tool, the
government might establish more specialized industry GVC funds to promote the innovation
ecosystem at the industry level. Furthermore, government power can influence the
operational logic of GVC funds. It is important to note that government power here refers not
to the government’s equity shares over a specific GVC fund, but to its overall control over
the country (authoritarian power). Hence, public equity ratios are not suitable as GVC
variables. Specifically, a powerful government may improve the performance of GVCs by
providing additional support beyond funding, such as facilitating IPOs, approving bank loans,
and offering special policy support (e.g., Y. Zhang & Mayes, 2018; Suchard et al., 2021).
Conversely, a relatively weaker government might only be able to apply GVC and other tools
to create an external nurturing environment based on strategic ecological niches for enterprise
development. Overall, understanding the conditions under which GVC institutions emerge
and the factors that influence GVC investment decisions represents a focus for future

research on the antecedents of GVC.

2.6.4 Evaluate GVC performance from an input-output perspective

As the integrated framework in this study illustrates, performance analysis is a focal point
in current GVC literature and has provided valuable insights. For instance, as shown in
Tables 2.4-2.6, the results of GVC vary across different evaluation dimensions, exhibiting
conflicting relationships (e.g., positive, negative, and no effect) between GVC and
performance indicators. First, these differences in results may stem from scholars’ diverse use
of a matrix to evaluate the GVC effectiveness. A typical example is the shift in GVC research
from focusing solely on financial returns to evaluating multidimensional performance,

emphasizing social profits such as industrial development and innovation growth. This shift
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indicates a growing recognition among scholars that the establishment of GVC funds aims
not only for economic benefits but also for broader political goals (Ge et al., 2024; J. Zhang
& Gu, 2024). Therefore, even if GVC funds do not perform ideally in traditional financial
performance comparisons, it has not deterred governments from increasing their participation
in the VC market. Specifically, GVC officials may invest in young enterprises or remote
areas overlooked by traditional VC funds to achieve their developmental goals (Bertoni et al.,
2019). However, while some literature often praises the ‘selflessness’ of the government, it
does not measure the untended costs of such investment behaviour, presenting a new
evaluation method for GVC performance research, namely, the input-output perspective.
Specifically, compared to other VC funds, GVC funds invest not only simple funds but, more
importantly, political resources (J. Zhang & Gu, 2024), including government endorsement,
administrative simplification, and priority application approval. Meanwhile, whether the
large-scale government resource input can achieve equivalent and expected ‘development
benefits’ remains to be discussed. In other words, discussing the costs of government support
helps to evaluate GVC performance more accurately. Since government resources are

challenging to accurately quantify, case studies may be a feasible method.

2.6.5 Advance methodology in the field

First, as the key variable, the measurement of GVC is crucial in econometric analysis.
Some literature primarily follows traditional VC research, using data sources such as funding
size, investment amount, the number of funds, and investment rounds to measure GVC
(Soleimani Dahaj & Cozzarin, 2019; Yang et al., 2022). Other scholars, based on institutional
theory and GVC characteristics, use public equity ratios, whether it is GVC (a dummy
variable), and the GVC classification (e.g., technology-oriented GVC and development-
oriented GVC) to measure GVC (e.g., Buzzacchi et al., 2013; Bertoni & Tykvova, 2015; Ge

et al., 2024). To enhance the richness of capturing GVC, future research can leverage
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increasingly developed coding techniques, such as identifying GVC-related fields in
government or industry documents and compiling word frequencies into new GVC variables.
For example, the frequency of keywords such as ‘promoting government-led VC market’
mentioned in a local government’s annual work report can be calculated and used as a GVC

variable.

Second, GVC scholars need to adopt more rigorous methodological designs in their future
work to identify and address endogenous issues, particularly those arising from simultaneous
causality, present in GVC research. Figure 2.3 highlights ‘exit strategy’ and ‘target industry’
as factors with reciprocal causality with GVC. Specifically, a large number of studies have
validated the impact of GVC on firm exits (e.g., Guerini & Quas, 2016; Wang & Wu, 2020;
Y. Zhang, 2021), while Abrardi et al. (2019) found that exit outcomes also influence GVC’s
strategic choices. Regarding the ‘target industry’ variable, GVC funds are likely to invest in
target industries (Ge et al., 2024), and industries with social value tend to attract more GVC
investment, thereby expanding GVC. However, existing studies have focused on the impact
of individual factors on GVC but lack a configurational perspective. Specifically, the
emergence and development of GVC are driven by pathways composed of multiple distinct

conditions, which calls for further exploration by future researchers.

2.6.6 Introducing new theoretical perspectives

Based on the literature, this thesis finds that existing research mainly relies on institutional
theory, agency theory or resource-based view to describe and explain the formation,
operation and development of GVC, but integrating regional innovation system and
knowledge spillover theory can provide a new path to deepen the understanding of the role of
GVC in cultivating regional innovation ecosystems. These perspectives focus on spatial

embeddedness, inter-organizational learning and the dynamics of knowledge flow,

57



responding to the key gap in current GVC research - the tendency to view GVC as a simple

financial tool rather than a participant in regional innovation dynamics.

Regional innovation system (RIS) is defined as a network of enterprises, research
institutions, intermediaries and policymakers within geographical boundaries, which
promotes regional development by co-producing and diffusing knowledge (Cooke et al.,
1997). According to Chung (2002), regional innovation system plays a vital role in promoting
the generation and dissemination of new technologies, knowledge and products through a
dynamic and complex network of interactions between different actors in the region (Chen et
al., 2025). This perspective provides a structural framework for analysing how GVC
interventions interact with local innovation ecosystems. Unlike traditional models that only
focus on firm-level performance (e.g., Bertoni et al., 2015; Devarakonda & Liu, 2024), RIS
emphasizes the contextual conditions of GVC operation and its spillover effects on the

environment.

The knowledge spillover theory (Arrow, 1972) reveals the spillover mechanism of GVC’s
impact on regional innovation. By allocating public capital to high-potential start-ups, GVC
not only provides financial support, but also plays the role of ‘knowledge intermediary’ to
promote interaction between enterprises, researchers and policymakers. For example, GVC-
supported enterprises often participate in collaborative R&D or talent mobility, and the
resulting spillover effects can benefit existing enterprises, downstream industries and
neighbouring regions (Yang et al., 2022; Chen et al., 2025). Introducing the knowledge
spillover perspective will promote scholars and authorities to design more sophisticated GVC

measurement tools.

In summary, RIS and knowledge spillover theory point to a core insight: the effectiveness

of GVC depends not only on capital allocation, but also on its ability to activate the regional
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innovation ecosystem. Therefore, embedding the relevant theoretical perspectives of
economic geography in the future research agenda can more clearly observe the regional

spillover value of GVC.

2.7 Conclusion

Since the 21 century, GVC research has progressed rapidly. The number of publications
has shown overall growth aligned with the development of GVC practices, covering contexts
from developed countries to emerging economies. The rationale behind GVC initiatives is
rooted in several theoretical explanations, such as information asymmetry, institutional theory,
agency theory, and signalling theory. Furthermore, this study links these underlying theories
to the four main research streams on GVC for discussion. This review identifies several
inadequacies in the existing GVC literature: it is overly reliant on firm-level evidence, lacks
multi-level studies and comparative contextual analyses, and insufficiently addresses the
antecedents of GVC. Based on this review, I will address these gaps in GVC research, by
focusing on macro-level analyses in emerging economies, evaluating GVC performance from
an input-output perspective, exploring the establishment of GVC funds from public finance
and international competition perspectives, and adding new GVC variables using coding
techniques. This first part of my PhD research contributes to clearly identifying new waves of
GVC research, which not only provides insights but clear directions for my following

empirical studies.
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3. Study 2: What facilitates the formation of government venture
capital? — A configurational perspective approach

Based on the academic gap in the lack of research on the antecedents of GVC highlighted

in Study 1, I will attempt to supplement this literature through Study 2.

3.1 Introduction

There is growing attention from both researchers and practitioners on how to promote
startup growth (e.g., Park et al., 2020; Del Sarto et al., 2022; Guo et al., 2022), due to the
fundamental economic roles of these young firms (Criscuolo, 2014), such as driving
development, increasing employment, and fostering innovation. However, the early-stage
funding gap poses a significant challenge to the survival of startups (Soleimani Dahaj &
Cozzarin, 2019; Alperovych et al., 2020). Traditional financing channels, such as venture
capital (VC) and commercial bank loans, often may not be sufficient in providing seeding
funds due to the inability of startups to offer verifiable track records and their inherent
uncertainty (D. Cumming, 2014; Owen, 2023). A 1997 OECD report highlighted that direct
equity investments by public sector represent the most advanced way to inject venture capital
into an economy (OECD, 1997). In this context, an increasing number of governments have
begun to participate directly in financing novel and small ventures, filling this gap left by the
individual venture capital (IVC), adopting VC investment mechanisms while fulfilling their
own political missions (D. Cumming, 2007; Luukkonen et al., 2013; Bertoni & Tykvova,

2015; Y. Zhang & Mayes, 2018), a model referred to as government venture capital (GVC).

As the practice of GVC has gained global traction, academic research on GVC has
witnessed booming growth. As discussed in Study 1 of this thesis, existing literature provides
evidence of the impact of GVC (e.g., Alperovych et al., 2015; Grilli & Murtinu, 2015;

Pierrakis & Saridakis, 2017; Soleimani Dahaj & Cozzarin, 2019; Q. Du et al., 2024), however,
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there is limited research exploring what determines GVC, under what conditions, and how
GVC has become a new paradigm of public financing. For instance, Malmstrom et al. (2017)
and Johansson et al. (2021) examined the impact of entrepreneur genders and individual
cognitions of GVC officials on GVC investment decisions using Swedish cases. Moreover,
there are some discussions on VC reputation, startup characteristics, and institutional
environments that can influence GVC growth and transformation (Luo et al., 2019; Abrardi et

al., 2019; Breschi et al., 2022).

Previous studies have primarily explored the linear effects of specific factors on GVC and
have focused mainly on the firm and individual levels, which may have missed a
comprehensive picture in GVC research, such as the antecedents of GVC. In addition, to my
best knowledge, hardly any studies have directly examined the conditions for the genesis of
GVC. In other words, the reasons underlying the formation of GVC funds, especially at the
regional level, present a significant research gap in GVC studies. This study aims to fill this
gap by investigating the synergy of different conditions under which GVC was formed and
developed, using a configurational approach. This study conducted a fuzzy-set qualitative
comparative analysis (fSQCA) method (Rihoux & Ragin, 2009) using cases from 236 cities in
mainland China to explore the influence path and mechanism of GVC formation empirically.
Additionally, this study identified complementary effects among different conditions. Unlike
studies employing linear methods, this study explores and develops a typology where
different configurations in various regions play equally significant roles in promoting GVC.
Specifically, based on previous analyses of GVC antecedents, this study found that VC,
entrepreneurship, and government factors can jointly influence GVC formation. Therefore,
this study proposes that VC cases, VC amount, entrepreneurial demand, high-level
development zones, fiscal expenditure on science and technology, and government-business

relations, are all related to the formation of GVC.
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This study contributes primarily to the GVC literature by expanding research on the
determinants of GVC formation. Specifically, it identifies the configurational effects of
various regional conditions under which GVC was formed, thereby enriching the
understanding of the circumstances under which GVC can be created and developed. More
importantly, this study has identified the driving pathways for GVC formation in emerging
economies, expanding the discussion of GVC research to different institutional contexts, such
as comparisons between developed industrialized nations and emerging economies. The
findings have practical implications that can provide theoretical guidance for fostering an
environment conducive to GVC growth in a region. Lastly, this study has significant policy
implications such that policymakers can create conditions to foster GVC, including a GVC-
friendly environment, supportive infrastructure, and complementary relationships between

stakeholders for efficient resource allocation.

3.2 Theoretical background and research framework

3.2.1 GVC research

Since the advent of VC, this financing instrument has fostered the development of
numerous esteemed enterprises by providing both funding and financial guidance,
significantly promoting global entrepreneurial growth (Gu et al., 2018; Engberg et al., 2021).
However, due to information asymmetry and the profit-driven nature of capital, many high-
potential projects—particularly those requiring substantial initial investment and with longer
development cycles—are often overlooked by VC institutions, leading to market failure in
financing (Bertoni et al., 2019; Croce et al., 2019; Owen, 2023; Lee et al., 2023). In response,
an increasing number of governments have begun participating in the VC market, utilizing
GVC as a new paradigm distinct from traditional public financing tools, such as loans,

subsidies, and grants (Bertoni & Tykvova, 2015; Invest Europe, 2019; Engberg et al., 2021;
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Y. Zhang, 2021; Devarakonda & Liu, 2024). GVC aims to bridge the funding gaps left by
traditional VC and further promote innovation and entrepreneurship (Malmstrom et al., 2017;
Soleimani Dahaj & Cozzarin, 2019; Lee et al., 2023). As a new member of the VC ecosystem,
GVC shares fundamental principles, investment models, and organizational structures with
traditional VC (Bertoni et al., 2019). However, it distinguishes itself by embodying a public

policy character, reflecting the unique role of government intervention in capital markets.

Following previous research and Study 1 (Jadskeldinen et al., 2007; Y. Zhang, 2018; Y.
Zhang & Mayes, 2018; Murtinu, 2021; J. Zhang & Gu, 2024), this study defines GVC as an
equity financing behaviour undertaken by the public sector, either solely funded or co-funded
with private capital, through the establishment of specific funds that invest in target
enterprises directly or indirectly to pursue multiple goals. This definition emphasized the
connection between GVC and traditional VC while highlighting the distinctiveness of GVC
in terms of funding models and strategic goals. Specifically, GVC belongs to the category of
equity investment, aligning it with VC and distinguishing it from other forms of government
support (Devarakonda & Liu, 2024). Although there are cases of fully government-funded
GVC initiatives, the predominant financing model involves co-investment by government
and private capital (Engberg et al., 2021), which is one of the primary goals of GVC-to
leverage private investment (Kovner & Lerner, 2015; Owen, 2023). Moreover, GVC pursues
multidimensional objectives. In addition to financial returns, which are the primary focus of
traditional VC, GVC aims to achieve broader socio-economic development goals (Standaert
& Manigart, 2018; Ge et al., 2024), reflecting the public nature of government involvement in

VC activities.

Although studies on GVC have surged since the early 21st century, most of the existing
literature focuses primarily on the impacts of GVC at the firm and individual level, such as
exit strategies (Suchard et al., 2021), financial returns (T. Li et al., 2024), firm growth (Grilli
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& Murtinu, 2014), industrial development (Kovner & Lerner, 2015), and innovation
performance (Alperovych et al., 2020). However, scholars still know relatively little about the
determinants of GVC. The limited research in this area highlights the importance of VC
reputation, startup characteristics, and institutional environment in influencing GVC (Luo et
al., 2019; Abrardi et al., 2019; Breschi et al., 2022). Nevertheless, these studies have not
examined how these conditions interact and complement each other to foster GVC formation.
To address this academic gap, this study applies the configurational approach to explore

which combinations of conditions can sufficiently promote the formation of GVC.

3.2.2 Configurational conceptualization of GVC formation

The formation and stimulation of GVC are shaped by the synergy and interaction among
multiple factors, making it a multifaceted, dynamic, and complex process. This study
examines the configuration of conditions that promote the formation of GVC from three
perspectives: technology, organization, and environment. Based on the meaning of different
dimensions within the Technology-Organization-Environment (TOE) framework (Zhu &
Kraemer, 2005; Awa & Ojiabo, 2016; Cruz-Jesus et al., 2019; Malik et al., 2021), as well as
the interpretation of these dimensions in existing literature (Miao & Zhao, 2023; Tang et al.,
2024; Li & Che, 2024), this study identifies six interrelated conditions: VC cases (scope), VC
amount (intensity), entrepreneurial demand, high-level development zones, fiscal expenditure
on science and technology, and government-business relations. Following this conceptual

framework, Figure 3.1 highlights the combinations of antecedents promoting GVC formation.

The TOE framework is also well-suited for analyzing GVC formation driving strategies.
First, as the TOE framework primarily focuses on the antecedents of adoption or formation, it
provides a applicable analytical method for research on how promoting GVC can be
effectively achieved. Second, the TOE framework is a highly generalizable theoretical model

and a comprehensive analytical tool grounded in its application context. The specific
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manifestations of the technological, organizational, and environmental dimensions vary
across research scenarios, allowing for flexibility and adaptability in its application. This
integrative perspective provides scholars and authorities with a more comprehensive
understanding of the challenges and opportunities they may encounter during the GVC

formation process.

(" \
VC cases
L J
s ~N
VC amount
. S
s ~

Entrepreneurial demand

Government venture

fi ion eff 3 ;
Configuration effect capital formation

High-level development zones

Fiscal expenditure on science and
technology

Government-business relations

Figure 3.1 Conceptual model for government venture capital formation

3.2.3 VC cases and GVC formation

The number of regional VC cases reflects the level of activity and historical experience of
the regional VC market (Grigorieva & Kuzmina, 2019; Harjoto et al., 2021). A high number
of cases means that the region has formed a venture capital ecological and sharing
environment (Gu et al., 2018). By observing successful cases, the government can reduce the
cost of policy trial and error, enhance its confidence in establishing GVC funds, and make
accurate investment decisions (Croce et al., 2013; Lee et al., 2023). At the same time, a large
number of cases may form a demonstration effect, attract more social capital participation,

and thus promote the government to further amplify the policy effect through funds. In
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addition, the exit mechanism and experience feedback accumulated from cases can provide

an operating template for government funds and reduce management risks.

This study proposes the following:

Proposition 1

A high volume of VC cases within a region supports the formation and development of

GVC.

3.2.4 VC amount and GVC formation

The amount of the VC investment reflects the intensity of the local VC market and investor
confidence. Large-scale investments indicate the presence of attractive projects in this region
and investors’ optimistic prospects on the market, which reduce risks for GVC formation and

development.

This study proposes the following:

Proposition 2

Regions with larger total VC investment amounts are more conducive to the formation of

GVC funds.

3.2.5 Entrepreneurial demand and GVC formation

Entrepreneurial demand will also stimulate the establishment and development of GVC. A
high level of entrepreneurial demand reflects the vitality of the local economy and the
willingness of entrepreneurs to start businesses, revealing a wealth of potential investment
opportunities and a strong demand for capital (Lam, 2010). Demand drives supply, the
increase in entrepreneurial demand encourages the concentration of capital resources in these
regions, driving the activity and expansion of financial markets. Gupta & Shukla (2020)

mentioned that VC is becoming an important financial source with the onset of start-up
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culture. VC financing is also considered by scholars and practitioners as a suitable way for
entrepreneurial businesses (Croce et al., 2013). Conversely, regions where entrepreneurial
capital is scarce hinder the ability of individuals to start new businesses (Audretsch &
Keilbach, 2008). The emergence and growth of GVC funds are precisely a response to this

market signal.

Specifically, in regions with high entrepreneurial demand, both the quantity and quality of
startups tend to increase (Xie et al., 2021). This trend not only intensifies the demand for
early-stage capital but also highlights the limitations of traditional private investment
institutions in meeting such funding demand. Due to the uncertainties and extended
investment return cycles associated with startups, private capital tends to be cautious when
investing in early-stage enterprises (Moore & Garnsey, 1993; Soleimani Dahaj & Cozzarin,
2019; Alperovych et al., 2020; Owen, 2023). In this context, GVC funds, as a public-sector
complement, effectively fill this market gap (Bertoni et al., 2015; Johansson et al., 2021). By
lowering financing thresholds and reducing capital acquisition costs for enterprises, GVC can
provide seed funding for startups, provide guidance and -certifications, and alleviate
entrepreneurial bottlenecks caused by capital shortages (D. Cumming & Johan, 2009; Q. Du

et al., 2024).

Furthermore, entrepreneurial demand reflects not only the immediate need for capital but
also the potential for future economic growth. This demand stimulates high-growth projects
by enabling innovative business ventures, which often lead to the creation of new jobs and
technological advancements (Criscuolo, 2014). These projects attract the attention of
policymakers and further accelerate the establishment and expansion of GVC funds in these
areas to ensure that high-quality projects aligned with public policy goals receive the

necessary financial support (Engberg et al., 2021; J. Zhang et al., 2024; Ge et al., 2024). The
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surge in entrepreneurial demand provides a solid market foundation and logical support for

the emergence of GVC funds, making it a crucial driver of GVC formation.

This study proposes the following:

Proposition 3

Regions with a high level of entrepreneurial demand are conducive to the formation of

GVC funds.

3.2.6 High-level development zones and GVC formation

The development zones represent government-led industrial clusters equipped with well-
developed infrastructure designed to attract enterprises (Zheng et al., 2016; Liu et al., 2023;
Ma et al., 2023). The government’s intention in establishing development zones is to
concentrate resources in specific areas, thereby reducing operation costs and supporting local
business growth. It is important to note that in the Chinese context, development zones take
various forms and have different official names (Wong & Tang, 2005). The definition of
development zones in this study primarily includes economic and technological development
zones, high-tech industrial development zones, special customs supervision zones, and
border/cross-border economic cooperation zones, etc. On the one hand, development zones
promote entrepreneurship (Z. Li et al., 2024). More importantly, they serve as platforms and
resource providers established by the government (Kong et al., 2021), aimed at promoting
high-quality regional development (S. Gao et al., 2021), which aligns with the mission of
GVC funds. Thus, cities with a higher number of development zones are more likely to

promote GVC as a means to further development.

This study proposes the following:

Proposition 4
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Regions with the presence of high-level development zones are conducive to the formation

of GVC funds.

3.2.7 Fiscal expenditure on science and technology and GVC formation

The fiscal expenditure on science and technology is an essential form of support for
innovation (Wei et al., 2023). On the one hand, governments with high levels of technology
expenditures reduce the innovation costs of high-tech enterprises through subsidies and
grants, encouraging corporate innovation (J. Chen et al., 2023). Since GVC funds primarily
invest in high-tech, early-stage innovative startups (D. Cumming, 2007; del-Palacio et al.,
2012; Lim & Kim, 2015), fiscal expenditure on technology can help share some of the risks,
creating a stable investment environment for GVC funds. On the other hand, similar to the
logic behind the number of development zones, support for innovation aligns with the core
objectives and willingness of GVC. Therefore, increased fiscal expenditure on science and

technology is likely to attract more establishments of GVC funds.

This study proposes the following:

Proposition 5

Regions with a high level of government fiscal investment in science and technology are

conducive to the formation of GVC funds.

3.2.8 Government-business relations and GVC formation

The quality of government-business relations serves as a key indicator of local government
governance and trust. Positive government-business relations reduce policy uncertainty,
lower risks for private investors, and improve the efficiency of resource allocation (Dang et
al., 2020; Y. Chen et al., 2023). As mentioned earlier, the prevalent model for GVC funds is a

hybrid fund structure, where public and private capital jointly invest (Murray, 2021). A
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favourable government-business environment attracts more private investors to participate in

fostering GVC formation.
This study proposes the following:
Proposition 6

Regions with good political and business relations are conducive to the formation of GVC

funds.

3.3 Research methodology

3.3.1 sQCA

This study employs the fuzzy-set qualitative comparative analysis (fsQCA) method to
explore the regional configurations foster GVC formation. fsQCA, based on Boolean algebra
and fuzzy-set theory, is particularly effective in analysing complex causal relationships and
multiple interactions (Fiss, 2011; Misangyi & Acharya, 2014; Pappas & Woodside, 2021).
Unlike traditional quantitative methods, fSQCA conducts cross-case analysis to explore the
effects of multiple paths and different combinations of conditions (Ragin, 2008a; Y. Du &

Kim, 2021; Gong et al., 2024).

There are several reasons why fSQCA was chosen as a method for this study. First, unlike
traditional regression methods, fSQCA conducts cross-case analyses to reveal the effects of
multiple pathways and different combinations of conditions (Du & Kim, 2021; Gong et al.,
2024), which makes it particularly suitable for identifying different configurations of
antecedent conditions that drive GVC formation. Second, the GVC formation process
involves different net effects of different factors, suggesting that there are multiple “equifinal”
pathways to achieve GVC formation (Fiss, 2007; Rihoux & Ragin, 2009). The fsQCA

method can use set-theoretic relationships to test the necessity and/or sufficiency of a single
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condition or configuration for the existence of an outcome variable (Song et al., 2024). By
acknowledging the coexistence of multiple causal pathways (Ragin, 2000), fsQCA breaks
away from the emphasis on a single optimal solution in traditional quantitative methods and
is more closely aligned with the complex reality of the research problem. Thirdly, the fSQCA
method was initially developed as a tool for macro-comparative analysis and found extensive
use in comparative politics and historical sociology (Rihoux & Ragin, 2009) and has recently
attracted growing attention in the fields of innovation and entrepreneurship (Kraus et al.,
2018; Vargas-Zeledon & Lee, 2024). Therefore, due to the complexity of antecedents,
equivalence of outcome pathways, and applicability to the research context, fSQCA provides
a suitable approach for studying the necessary and sufficient conditions for the formation of

Chinese GVC funds using city-level data from China.

3.3.2 Research context

This study explores the configurational conditions that facilitate the formation of GVC
within the Chinese context. Due to differences in institutional settings, including historical
and cultural factors (Marquis & Bird, 2018), the GVC development pathways chosen by
Western countries, such as the United States and Europe, differ from those of China. As a
result, empirical evidence from these regions may not fully explain the mechanisms driving
GVC formation in China. Moreover, given China’s growing comprehensive national power, a
deeper understanding of its unique trajectory is warranted (Duanmu et al., 2018; Jia et al.,

2023).

Although the history of VC in China is relatively short, it has experienced explosive growth
alongside the country’s economic and social development. Currently, China is the second-
largest VC market in the world, surpassed only by the United States, and GVC officially
appears in this country at the beginning of the 21st century (J. Chen, 2023; Ge et al., 2024).

As of the end of 2021, Chinese governments at various levels had collectively raised 2.47
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trillion CNY in GVC funds (CVINFO, 2022). The vast scale and internal diversity of China’s
GVC industry provide fertile ground for research on GVC driving mechanisms. However,
academic observations and theoretical insights regarding China’s GVC development have
struggled to keep pace with its rapid expansion. To date, there is no established scholarly

consensus on the specific pathways through which GVC forms and develops in China.

This study aims to reflect the latest situation. This study selects data from 2020 (for
condition variables) and 2021 (for outcome variable) based on two primary considerations:
data availability and data stability. First, one of the key data sources in this study, the China
City Statistical Yearbook, is only updated to 2021 at the time of writing this paper, which
constrains the timeframe of this research. Additionally, if this study was to use 2021 data for
the condition variables, the outcome variables would require data from 2022 (See Section
3.2.1 for the reasons). However, 2022 data may be significantly impacted by the new wave of
the COVID-19 pandemic, introducing external shocks and affecting the validity of the results.
It is worth noting that although the COVID-19 outbreak began in early 2020, China’s strict
control measures allowed the domestic economy to recover by April 2020 and maintain
stability until the pandemic resurged in early 2022 (Jin et al., 2022; Zhai, 2023), leading to
severe disruptions. Therefore, this study uses 2020 data for the condition variables and 2021

data for the outcome variable can ensure the reliability and accuracy of the findings.

Exploring the mechanisms behind GVC formation in the Chinese context not only
contributes to the broader field of GVC research but also offers feasible insights for other
emerging economies, such as India and Brazil, that aim to leverage this financial instrument

to promote sustainable development.
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3.3.3 Data collection and measurement

3.3.3.1 Data sources

To investigate the configurations conducive to GVC formation, this study first identified
the outcome variable using the Zero2IPO VC database. From this database, this study
confirmed 200 newly established GVC funds in 2021. First, Zero2IPO is a widely recognized
VC database in China (J. Chen, 2023), and the GVC funds list this research confirmed from
its ‘Government Guidance Fund’ sub-database ensures data completeness and reliability.
Second, although these GVC funds were established by governments at various regional and
administrative levels, they all operate within the Chinese context, satisfying the case selection
criteria for fsSQCA (Ragin, 2008a). At last, fSQCA is robust to outliers, as it does not assume

that the data follows a specific distribution (Fiss, 2011; Vis, 2012).

Based on the discussion in section 3.2, the VC cases, VC investment amount,
entrepreneurial demand, development zones, fiscal expenditures on S&T, and government-
business relations are potentially sufficient conditions for GVC formation. The data for VC

cases and investment amount is provided by Zero2IPO (https://zdb.pedaily.cn/inv/).

Entrepreneurial demand data is mainly sourced from Qichacha (https://www.qcc.com/), a

well-known Chinese business information platform. Data on development zones is primarily
derived from the China  Development  Zone  Announcement  List 2018

(https://www.gov.cn/zhengce/zhengeceku/2018-12/31/content_5434045.htm)  published by

the Chinese government. As this study focuses on the year 2021, the research supplemented
the data with the latest development zone list available on the Ministry of Commerce’s

official website (http://www.mofcom.gov.cn/). Data on technological expenditure comes

from the China City Statistical Yearbook, and the government-business relationship index is
providled by the National Academy of  Development and  Strategy

(http://nads.ruc.edu.cn/zkcg/ndyjbg/3d654f89beSe41618f004e37264aedfb.htm). It 1s
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important to emphasize that the establishment of GVC funds exhibits a time lag. Therefore,

this study used data from 2020 for all condition variables to ensure accuracy.

This study attempted to include all available urban cases; however, cities with missing data
were excluded to ensure the reliability of the results. This yielded a final sample of 236 cities.
The sample includes cities from diverse regions and varying levels of development, providing

broad representativeness for the analysis.

3.3.3.2 Measures

GVC formation. Common GVC variables include the number of GVC institutes and the
scale of GVC initiation (Yang et al., 2022; Du et al., 2024). This study does not use GVC
fundraising data for two reasons: first, the relevant data in the Zero2IPO database is seriously
missing, which will have an adverse impact on the results. Second, for political purposes,
some local governments may exaggerate their total fundraising amount (Shanxi Audit, 2024),
which is more obvious in the global value chain funds established by lower-level local
governments. Therefore, this study examines the configurations conducive to GVC formation
at the regional level by matching the registered locations of GVC funds with city-level data to
construct the outcome variable. In other words, the number of newly established GVC funds

in each city serves as the measurement indicator for the GVC variable.

VC cases and VC amount. This study derived the VC event data from Zero2IPO and
matched it with city-level data based on the location of each investment. The number of cases
(projects) and total amount of investment are used as indicators for measuring VC cases and
amount, respectively (Sheng et al., 2024). Notably, since VC cases reflect the accumulation
of experience, the indicator is measured by the sum of VC cases from 2004 to 2020. The

selection of 2004 as the starting point is due to the introduction of a landmark document, the
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Decision of the State Council on Reforming the Investment System, issued by the Chinese

central government that year, which played a significant role in shaping the VC industry.

Entrepreneurial Demand. Following Bai et al. (2022), the indicator for entrepreneurial
demand is measured by the number of newly registered companies per 100 residents. This
reflects the extent to which a city seeks additional funding to meet rising entrepreneurial

demand.

The data on high-level development zones is measured by the number of provincial-level
or higher development zones present in each city, as published by the Chinese government. It
should be noted that different government levels in China can establish development zones,
but due to variations in their authority and resource allocation capacity, the level of support
provided by these zones differs. Therefore, only development zones established by provincial
or central government are used as the measurement indicator in this study (Zheng et al.,

2016).

Fiscal expenditures on science and technology. Traditionally, this variable is measured
as the proportion of science and technology expenditure to GDP or total fiscal expenditure
(e.g., Chen et al., 2023; Liang et al., 2025). However, this study focuses on the comparison
between different cases, which cannot be clearly reflected by proportional data. Therefore,
the fiscal expenditures on science and technology data are taken directly from the original

data provided in the China City Statistical Yearbook without mathematical processing.

The government-business relations are sourced directly from the ‘Healthy Overall Index’
provided in the China City Government-Business Relations Rankings 2020 by the National
Academy of Development and Strategy. This measurement method has been recognized in

recent studies (Juntao & Haitao, 2023; Hu et al., 2024).

The specific information of the variables and data sources are listed in Table 3.1.
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Table 3.1 Variable description and data sources

Variables Variable description Units Data source

Condition variables

VC cases The cumulative number of VC events from Number Zero2IPO
2004 to 2020
VC amount The amount of VC investment in 2020 Million CNY  Zero2IPO

Entrepreneurial demand ~ Number of newly registered enterprises per ~ Number per Qichacha platform & China City

100 residents in 2020 100 residents  Statistical Yearbook
High-level development ~ Number of national and provincial-level Number China Development Zone
zones development zones in 2020 Announcement List 2018 &

Ministry of Commerce, PRC
Fiscal expenditures on Amount of science and technology investment 10,000 CNY  China City Statistical Yearbook
science and technology  in public budget expenditure in 2020
Government-business Government-Business Relations Health Index Index value China’s City Government-Business

relations in 2020 (0.00-100) Relations Ranking 2020

Outcome variable

GVC formation Number of newly established GVC funds in Number Government  Guidance  Fund
2020 database (sub-database of
Zero2IPO)
3.3.4 Calibration

Calibration involves transforming variables (conditions and outcome) into a set
membership, ranging from full non-membership (equal to 0) to full membership (equal to 1),
with 0.5 representing the crossover point, indicating maximum ambiguity (Ragin, 2008a;
Schneider, 2012; Vargas-Zeledon & Lee, 2024). Given the lack of recognised external
standards for defining the level of GVC implementation and regional enablers, this study
applied direct calibration, following established practices (Y. Du et al., 2022; Y. Huang et al.,
2023). This study sets the 75th percentile, mean, and 25th percentile of the descriptive
statistics for outcome variable and the 75th percentile, median, and 25th percentile of the
descriptive statistics for conditional variables as the anchor points for fully in, the crossover

point, and full out, respectively (Fiss, 2011; Jia et al., 2023; Miao & Zhao, 2023; Gong et al.,

76



2024). Additionally, to avoid theoretical and software operation difficulties at maximum
ambiguity (0.5), a constant of 0.001 was added to this value (Fiss, 2011). Table 3.2 presents

the calibration anchors and descriptive statistics for each variable.

Table 3.2 Fuzzy set membership calibrations and sample descriptive statistics

Variable Fuzzy set calibrations Measure description

Fully in Crossover Fully out Mean SD Min Max
VC cases 279.50 83.50 28.75 689.75 3201.66 1.00 38644.00
VC amount 1624.10 180.87 0.00 4575.18 19567.36 0.00 191589.72
Entrepreneurial demand 241 1.39 1.05 2.03 1.58 0.62 9.54
High-level Development zones 12.00 7.50 5.00 9.44 7.46 1.00 62.00
Facial expenditures on S&T 155182.50 70774.00 26830.00 212128.09 517678.35 2457.00 4109628.00
Government-Business Relations 43.53 33.64 24.04 35.28 15.85 0.00 100.00
GVC formation 1.00 0.84 0.00 0.84 1.49 0.00 9.00
3.4 Results

3.4.1 Necessary condition analysis (NCA)

Necessary Condition Analysis (NCA) identifies necessary conditions by examining the
effect size of the necessary condition and its significance for antecedent conditions. The
effect size ranges from [0, 1], with values closer to 1 indicating a stronger effect (Dul, 2016).
NCA provides a Monte Carlo simulations of permutation test to assess the significance of
these effects (Dul et al., 2020). The NCA method offers two estimation approaches—ceiling
regression (CR) for continuous variables and ceiling envelopment (CE) for discrete variables.
Table 3.3 reports the results of NCA analysis, including accuracy, ceiling zone, scope, effect
size, and p-values obtained through both CR and CE methods. When a condition’s effect size
(d) exceeds 0.1 and the p-value indicates significance, the condition is considered necessary
for the outcome (Dul et al., 2020). The NCA results show that the necessity effect of VC
amount is not significant (p > 0.05), indicating that this condition alone does not constitute a

necessary condition for GVC formation. Although other conditions exhibit significant
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necessity effects, their effect sizes are relatively small (d < 0.1), meaning they do not serve as

necessary conditions for GVC formation either.

Table 3.3 Analysis results of necessary conditions of NCA method

Condition Method Accuracy Ceiling zone Scope Effect size(d)*  P-value

CR 100% 0.000 0.94 0.000 0.016
VC cases

CE 100% 0.000 0.94 0.000 0.016

CR 100% 0.000 0.90 0.000 1.000
VC amount

CE 100% 0.000 0.90 0.000 1.000

CR 100% 0.000 0.95 0.000 0.003
Entrepreneurial demand

CE 100% 0.000 0.95 0.000 0.003

CR 98.7% 0.009 0.94 0.009 0.000
High-level development zones

CE 100% 0.010 0.94 0.011 0.000

CR 100% 0.000 0.95 0.000 0.029
Facial expenditures on S&T

CE 100% 0.000 0.95 0.000 0.029

CR 100% 0.000 0.95 0.000 0.002
Government-Business Relations

CE 100% 0.001 0.95 0.001 0.002

Note: a. 0.0 < d<0.1: low level; 0.1 < d: high level. permutation test=10000.

3.4.2 Single-factor necessity analysis

This study further conducts a necessity analysis for each individual variable by using
fsQCA method (Ragin, 2000). Specifically, necessary consistency refers to the extent to
which a conditional variable explains the outcome variable. If the necessary consistency of a
conditional variable exceeds 0.9, that factor is considered a necessary condition for the
outcome (Toth et al., 2015; Fu et al., 2024). Consequently, it will be excluded from the

subsequent configurational analysis (Ragin, 2008a; Jiao et al., 2020).
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Table 3.4 presents the results of the single factor necessity analysis. The findings indicate
that none of the consistency values for the conditions exceeded the threshold of 0.9
(Schneider, 2012), suggesting that no single condition (e.g., VC experience, fiscal
expenditures on S&T, government-business relations, or entrepreneurial demand) is a
necessary condition for GVC formation. Therefore, it is essential to bundle the conditions

into subsets as configurations and examine the relationship between these configurations and

GVC formation.
Table 3.4 Single factor necessity analyses
Condition GVC formation
High Low
Consistency Coverage Consistency Coverage

VC cases 0.71 0.66 0.35 0.40
~ VC cases 0.36 0.30 0.71 0.75
VC amount 0.68 0.64 0.37 0.43
~ VC amount 0.40 0.33 0.70 0.73
Entrepreneurial demand 0.69 0.61 0.40 0.44
~ Entrepreneurial demand 0.37 0.33 0.65 0.72
High-level development zones 0.70 0.63 0.37 0.42
~ High-level development zones 0.36 0.32 0.67 0.74
Fiscal expenditures on S&T 0.74 0.67 0.35 0.39
~ Fiscal expenditures on S&T 0.32 0.28 0.70 0.77
Government-Business Relations 0.66 0.60 0.41 0.46
~ Government-Business Relations 0.40 0.35 0.64 0.70

Note: The symbol ‘~’ denotes the absence of the condition.

3.4.3 Configuration strategy

Drawing on existing studies employing QCA (H. Fu et al., 2024), this study conducted a
sufficiency analysis to identify which configurations of conditions are sufficient to achieve
the outcome. First, following the minimization rule (Ragin, 2008b), this study retained at

least 90% of the cases by setting the frequency threshold at 1. Second, the raw consistency
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threshold was set at 0.75 (Rihoux & Ragin, 2009), while the PRI (Proportional Reduction in
Inconsistency) consistency threshold was set at 0.65 (Greckhamer et al., 2018). Given the
absence of conclusive evidence in the existing literature supporting a specific directional
influence of individual conditions on the outcome, this study adopted a cautious approach in
counterfactual analysis. Specifically, this study assumed that the presence or absence of any
single condition could contribute to a high level of GVC formation. Furthermore, this study
distinguished between core and peripheral conditions within each solution by comparing the
nested relationships between intermediate and parsimonious solutions (Y. Du et al., 2022).
Specifically, the condition that only appears in the intermediate solution is known as an edge
(contributing) condition, indicating it provides auxiliary support to the outcome (Ragin,
2008a). As a result, this study identified three pathways leading to high GVC formation and

five pathways associated with low GVC formation.

3.4.4 Results of the sufficiency analysis

The sufficiency analysis identified three configurations leading to the high-level of GVC
formation (S1, S2, and S3) and five configurations leading to the low-level of GVC formation
(NS1, NS2, NS3, NS4, and NS5), as shown in Table 3.5. Among them, the consistency
values of configurations S1, S2, and S3 were 0.82, 0.82, and 0.83, respectively, indicating
that all three are sufficient configurations for high GVC formation (Fiss, 2011; Jia et al.,
2023). Based on the overall solution and the distinct characteristics of each configuration
(Furnari et al., 2021), as well as insights from typical cases, this study named them:
Infrastructure-based market-driven configuration, Government-business relationship-based
market-driven configuration, and Government support-driven configuration (See Section

3.4.4 for the reasons).
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Table 3.5 The configuration paths of high GVC formation and low GVC formation

Outcome High GVC formation Low GVC formation

Conditions S1 S2 S3 NS1 NS2 NS3 NS4 NS5

VC cases Py Py ® ® X (4 ®

VC amount Py Py Py .

Entrepreneurial demand P PY ® ®

Facial expenditures on S&T ° PY PY ® ® ®

02
02
High-level development zones U PY ® ® ® ®
®
02

Government-Business Relations . PY ®

Consistency 0.82 0.82 0.83 0.84 0.83 0.79 0.84 0.82
Raw coverage 0.45 0.46 0.07 0.40 0.40 0.15 0.32 0.35
Unique coverage 0.04 0.06 0.03 0.07 0.06 0.01 0.01 0.04
Solution consistency 0.81 0.82
Solution coverage 0.53 0.55

Note: Core conditions are represented by image ® (presence) and image @ (absence);

contributing conditions are represented by image ¢ (presence) and image ® (absence), and

blank spaces indicate a ‘don’t care’ condition (Fiss, 2011).

3.4.5 Configurations for high GVC formation

Path S1 indicates that high levels of GVC formation can be sufficiently generated with high
VC cases, high VC amount, high entrepreneurial demand, and high fiscal expenditures on
S&T as core conditions, and high presence of high-level development zones as contributing
condition. Path S2 takes high VC cases, high VC amount, high entrepreneurial demand, and
high fiscal expenditures on S&T as core conditions, and high government-business relations
as contributing condition. Comparing the core conditions of these tow configurations, S1 and

S2 can be classified into the same category, constituting a second-order equivalent
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configuration (Fiss, 2011). Specifically, both S1 and S2 include VC cases, VC amount, and
entrepreneurial demand. These three conditions represent the supply and demand sides of the
VC market—that is, the capital providers (project demanders) and the project providers
(capital demanders). Accordingly, these two paths can be collectively referred to as market-
driven configurations. Furthermore, the S1 path features the contributing condition of high-
levels of high-level development zones, with S2 also including the contributing condition of
high-levels of government-business relations, which are both related to government
behaviours. Therefore, S1 is named the infrastructure-based market-driven configuration,

while S2 is termed the government-business relationship-based market-driven configuration.

A typical case under Infrastructure-based market-driven configuration is Shanghai
City. The region is one of the most important financial centres in mainland China and has the
most mature market economy experience. As early as 1999, the Shanghai Municipal
Government took the lead in investing 600 million CNY in accordance with market-oriented
VC rules to establish the first local government-owned VC platform, Shanghai Venture
Capital Co., Ltd. (now NewMargin Ventures). In addition, as China’s economic and
technological centre, Shanghai has a large number of start-ups emerging here, generating
significant demand for capital. In particular, Shanghai has the largest number of development
zones in China, such as the most famous Shanghai Lujiazui Finance and Trade Zone, which
has become a huge engine driving China’s economy. Historical experience and current needs
have collectively accelerated GVC growth, with Shanghai establishing four new GVC funds
in 2021, ranking among the top 5% nationally. Shanghai meets the typical characteristics of

the infrastructure-based market-driven configuration in this study.

A typical case under Government-business relationship-based market-driven
configuration is Chengdu City. As the capital of Sichuan Province, Chengdu not only

concentrates the province’s financial resources but also attracts investors and entrepreneurs
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from surrounding provinces and autonomous regions, such as Yunnan, Guizhou, Tibet, and
Gansu. Chengdu city is the leading innovation hub in Western China, it is home to the fourth-
largest number of National Enterprise Technology Centres in the China and ranks 23rd
globally in the Science and Technology (S&T) Cluster ranking of Global Innovation Index
released by the World Intellectual Property Organization (WIPO)

(https://www.wipo.int/web/global-innovation-index/2024/science-technology-clusters). The

city has attracted major projects, such as the BOE 8.6th Generation AMOLED production
line, with a total investment of 63 billion CNY, continuing to ignite its innovation momentum.
In addition, Chengdu Industry Investment Group, co-sponsored by the Sichuan Provincial
Department of Finance (10%) and the Chengdu State-owned Assets Supervision and
Administration Commission (90%), operates under a purely state-owned framework. It
includes a range of GVC entities, such as Chengdu Innovation Venture Capital Co., Ltd.,
which has made significant contributions to guiding Chengdu’s industrial investment and
promoting the city’s industrial upgrading. More importantly, the Chengdu municipal
government remains committed to enhancing its service capabilities. In the 2020 China
Government-Business Relations Rankings, it ranked 11th, and in 2023, it was recognized as
China’s “2023 Benchmark City for International Business Environment Development”. With
a mature market at its core, an environment focused on enhancing the quality of government
services to enterprises has fostered the development of more high-quality GVC institutions in
Chengdu. Chengdu meets the typical characteristics of the Government-business relationship-

based market-driven configuration in this study.

The Government Support-Driven Configuration takes high presence of high-level
development zones, high fiscal expenditures on S&T, high government-business relations,
high VC amount, and low VC cases as core conditions, and low entrepreneurial demand as a

contributing condition to sufficiently realize high levels of GVC formation. Compared with
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S1 and S2, S3 includes all three government-related conditions, so it is called government
support-driven configuration. This path emphasizes that government support is sufficient to

realize high GVC formation.

A typical case under this driving mechanism is Lu’an City, Anhui Province. Lu’an is an
advanced city in China’s scientific and technological progress, with a high proportion of
scientific and technological investment. Lu’an is geographically close to the provincial
capital Hefei, and vigorously promotes the construction of development zones to become the
preferred supporting base for Hefei’s electronic information industry. The Lu’an Municipal
authorities positively create a good government-business environment, establish the
government’s leading group office for creating a first-class business environment, and
propose benchmarking and improvement measures for creating an excellent business
environment. Its business environment ranks as the top group in Anhui Province. This city

meets the typical characteristics of government support-driven in this study.

3.4.6 Configurations for low GVC formation

Following existing research (Fainshmidt et al., 2022; Jia et al., 2023), fsSQCA allows
researchers to explore configurations associated with the low outcomes. Based on this
approach, this study further examined the configurations leading to the low GVC formation.
The results are presented in Table 3.5. This study identified five configurations. Specifically,
in cities with limited VC experience and fewer high-level development zones, it is also
challenging to establish new GVC institutions. In particularly, the NS3 configuration
indicates that even if a city has a relatively high amount of VC investment, a lack of
sufficient VC cases, inadequate government investment in technology, and an insufficient
number of development zones can prevent the full realization of GVC formation. At last, this
research found that all paths included the condition of fiscal expenditures on S&T,

highlighting the importance of government emphasis on innovation in the GVC formation.
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3.5 Discussion

This study systematically investigated the factors that determine the formation and
development of GVC. Based on the GVC literature, this study identified six regional-level
conditions: VC cases, VC amount, entrepreneurial demand, and the high-level development
zones, fiscal expenditure on science and technology, and government-business relations, to
examine their configurational effects on achieving highly GVC formation. Based on the
fsQCA approach, this study discovered three configurations that promote GVC formation,
which are named the infrastructure-based market-driven configuration, the government-
business relationship-based market-driven configuration, and the government support-driven
configuration. Figure 3.2 illustrates these paths visually. Furthermore, the analysis of low
GVC formation condition configurations confirm the critical role of fiscal expenditure on

S&T in driving GVC formation.

S1: Infrastructure-based market- 28 Qovemment-busmess S3: Government support-driven
;i : relationship-based market- .
driven configuration - it configuration

Core conditions Core conditions Core conditions

[ High VC cases ] [ High VC cases ] [ High high-level development Zones]

[ High VC amount ] [ High VC amount ] [ High facial expenditures on S&T J
[ High entrepreneurial demand ] [ High entrepreneurial demand ] [High Government-Business Relations]

[ High facial expenditures on S&T ] ( High facial expenditures on S&T ] [ High VC amount ]

[ Low VC cases ]

Contributing conditions Contributing conditions Contributing conditions
High high-level development zones ] [High Government-Business Rclations] [ Low entrepreneurial demand ]

High level of GVC formation

Figure 3.2 Three configurations to high GVC formation
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3.5.1 Theoretical contribution

This study makes significant contributions to the understanding of the antecedents of GVC,
particularly exploring the regional enablers of GVC formation. While existing literature has
primarily focused on GVC performance, examining its impacts on financial returns, firm
growth, and innovation (Guerini & Quas, 2016; Croce et al., 2019; Q. Du et al., 2024),
relatively little attention has been paid to the factors that drive the formation of GVC. This
research addresses this gap by answering the critical question: what conditions sufficiently
promote GVC formation? Through a configurational analysis of multiple condition variables,
this study reveals three paths to high levels of GVC formation, broadening the understanding

of when and under what conditions GVC can be effectively established.

A key theoretical contribution of this research indicates that the factors promoting GVC
formation are essentially configurational. That is, multiple factors work in concert through
different combinations to impact GVC presence. Although prior studies have examined the
effects of VC reputation, characteristics of startups, and institutional environments on GVC
(Luo et al., 2019; Abrardi et al., 2019; Breschi et al., 2022), these discussions typically focus
on the linear relationships between individual variables and GVC. Such approaches overlook
the potentially complex interactions between different factors. By employing the fsQCA
method, this study tries to explore these interactions and reveals the configurational effects of
different conditions, helping to explain the complex process underlying the formation of

GVC.

Moreover, this study expands the boundaries of GVC research by identifying important
functional substitutability among conditions. Specifically, this study finds that when certain
conditions are insufficient, other conditions can act as substitutes. For instance, in cities
where government support is lacking, VC experience and entrepreneurial demand can serve

as alternative conditions to achieving a high GVC formation. The discovery of these
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substitution effects indicates that the conditions driving GVC formation are not independent
but instead exhibit complementarities. By illustrating this dynamic, this study not only
demonstrates the complementary nature of the configurations that promote GVC formation

but also provides evidence of substitutive relationships between six conditions.

Another theoretical implication is related to the TOE framework. This study introduces the
TOE framework into the analysis of GVC formation, enriching its knowledge contribution in
the field of innovation and entrepreneurship. Specifically, while previous literature mainly
uses the TOE framework to study the paths to promote high-quality development, green
innovation or digital transformation (Zhang et al., 2021; Miao & Zhao, 2023; Lou et al., 2023;
Li & Che, 2024), this study extends its application to the context of VC development based

on the configuration analysis of GVC formation from a regional perspective.

In summary, this research contributes to three aspects. First, this study provides a
configurational analysis of GVC formation from a regional perspective, offering new insights
into the antecedents of GVC, particularly how multiple conditions work together at the city
level to drive the establishment of GVC. Second, by revealing the configurational effects
driving GVC formation, this study extends the literature beyond the limitations of linear
analysis and offer a more nuanced understanding of how multiple conditions interact. Third,
this study provides evidence of how conditions can substitute for one another under specific
cases. Finally, this study introduces the TOE framework into the analysis of GVC formation,
enriching the theoretical framework on the antecedents of GVC and offering valuable insights

for scholars and practitioners.

3.5.2 Policy implications

This research indicates that the GVC formation can be depended on different combinations

of regional-level enablers. Based on the findings, this study proposes the following

87



recommendations. First, through various means, create an atmosphere in the region that
promotes the formation of GVC funds. This includes attracting more investment institutions,
cultivating an entrepreneurial culture, advancing infrastructure development, increasing
government funding support for the science and technology sector, and combating corruption
to establish transparent and constructive government-business relationships. Moreover, the
findings reveal that all three configurations leading to a high level of GVC formation include
the ‘VC amount’ and ‘fiscal expenditures on S&T’ conditions, highlighting the critical role
these variables play in promoting GVC formation. Thus, local governments should increase
fiscal support for innovation sectors and promote the establishment of more large-scale VC
projects, which can create publicity and demonstration effects. Finally, the results also
highlight the complementary relationships between different conditions, which should serve
as a key reference when cultivating GVC formation with resource constraints. For instance,
in regions where attracting more investment institutions in the short term may be difficult,
resources could be more effectively allocated to promoting entrepreneurship and fostering a

positive government-business environment.

3.5.3 Limitations and future research

First, this research is based on the Chinese context, with all cases drawn from cities in
mainland China. While this sample is representative, future researchers could test the
availability of the findings in other national contexts, particularly in Western economies with
institutional environments that differ from China’s. It is worth noting that certain conditions
common in the Chinese context, such as development zones, may not have exact counterparts
in other economies. Thus, future researchers could adapt their studies by identifying similar
conditions based on the national contexts of other countries to replicate the research. Second,
the choice of city-level cases in this study was driven by the need to consider the

heterogeneity across cases and data availability. However, future studies could test the
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robustness of the results by examining smaller (county-level) or larger (province-level)
geographical units. Third, although this study used year-lagged data for the condition
variables, this approach is insufficient to fully reveal time effects. To explore the timely
changes in configurations, future researchers could apply panel data QCA model once the
technique becomes more advanced, to further consider the proposition. Finally, the condition
variables this research proposed are mainly based on regional-level data, but micro-level
factors, such as the personal characteristics of government officials, may also influence GVC
formation. Therefore, future studies could explore how multi-level contextual factors impact

GVC formation.
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4. Study 3: Government venture capital and innovation: A

regional perspective approach

4.1 Introduction

In the contemporary global economy, innovation has emerged as a pivotal force driving
economic growth and competitiveness (Romer, 1990; Fan et al., 2020; Yu & Cai, 2021). The
role of venture capital (VC) in nurturing entrepreneurial ventures and catalyzing
technological advancements is well-documented (e.g., Florida & Kenney, 1988; Gu et al.,
2018; Gu & Qian, 2019; Yi et al., 2023). However, the impact of government participation in
the VC market, specifically government venture capital (GVC), remains a contentious issue,
particularly at the regional level. While some argue that GVC is essential for addressing
market failures and stimulating innovation (Guerini & Quas, 2016; Breschi et al., 2022),
particularly in emerging economies (Y. Zhang, 2021; Q. Du et al., 2024), others contend that
it may lead to inefficiencies and crowd out private investment (D. J. Cumming & Maclntosh,
2006; Brander et al., 2010; Engberg et al., 2021). This study aims to contribute to the ongoing
debate by examining the nuanced relationship between GVC and regional innovation from a

regional perspective.

As illustrated in Chapter 2 (Study 1) of this thesis, the evaluation of GVC performance has
traditionally remained within the framework of conventional VC, which mainly focuses on
financial returns (D. Cumming, 2007; Luukkonen et al., 2013; Johansson et al., 2021; Y.
Zhang, 2021). This evaluation approach has limitations when applied to evaluating GVC
performance, as GVC aims not only at capital gains but also at stimulating innovation,
optimizing industrial structure, and promoting broader societal development (Lerner, 2009;
Breschi et al., 2022; Owen, 2023; J. Zhang & Gu, 2024). A closer examination of the existing
literature reveals that while some studies have begun to address the role of GVC in
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innovation performance, these studies focus on firm-level performance (Alperovych et al.,
2020; Devarakonda & Liu, 2024), neglecting the broader implications of GVC as a national
innovation policy. According to the resource-based view and institutional theory, revenue or
profit should not be the primary criteria for evaluating public policy outcomes (Pergelova &
Angulo-Ruiz, 2014). GVC’s impact likely extends beyond the boundaries of individual firms,
potentially generating more extensive spillover effects at the regional level. Moreover,
researchers often simplify GVC performance as either positive or negative since they
overlook the institutional differences across economies and the diversity of GVC effects (Q.
Du et al., 2024). This study seeks to fill these gaps by examining GVC’s performance from a
holistic perspective, considering its broader regional spillover effects on innovation in the

context of emerging economies (i.e., China).

This study takes a feasible approach by constructing region-based innovation and GVC
variables, making it possible to investigate the regional innovation spillover effects of GVC.
There are two key factors that may have contributed to a lack of regional level studies of
GVC innovation performance: the challenges of matching GVC institutions and firm
innovation data with regional data, and the lack of a coherent framework to connect GVC
activities with firm-level innovation at the regional scale. As a result, most of the existing
literature on GVC innovation performance is conducted at the firm level (e.g., Bertoni &

Tykvova, 2015; Alperovych et al., 2020).

To overcome these limitations, this study develops a unique regional GVC-innovation
panel dataset by matching firm patent applications and GVC establishments based on their
registered locations. This approach not only bridges the existing data gap but also enables a
more comprehensive analysis of GVC’s impact on regional innovation dynamics.
Furthermore, this study recognizes the significant influence of institutional contexts on GVC

effects, with a specific focus on emerging economies. While studies from developed
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countries often conclude that GVC underperforms in terms of innovative outcomes, evidence
from emerging markets, particularly China, suggests a more favourable view of GVC’s
impact on innovation (Devarakonda & Liu, 2024; Ge et al., 2024; Du et al., 2024). These
contradictory findings highlight one of the critical gaps in the GVC literature: the experiences
of Western industrialized nations cannot be wholly extrapolated to emerging economies,
which operate under distinct institutional frameworks. Ignoring these contextual differences
could lead to an incomplete or even misunderstandings of the relationship between GVC and
innovation. In addition to contextual considerations, this paper advances the discourse on
GVC performance by integrating both positive and negative effects within a unified
framework. This study hypothesizes that the innovative impact of GVC is shaped by two
opposing forces: one driving positive innovation outcomes and the other imposing constraints,
leading to an inverted U-shaped relationship between GVC presence and regional innovation.
Therefore, this study expects that as the number of GVC funds increases, regional innovation
performance improves; however, beyond a certain threshold, additional GVC presence may
hinder innovation. Furthermore, this study explores the boundary conditions that may
modulate this relationship, emphasizing that factors including the level of government fiscal
constraints and the availability of local talent resources that will respectively weaken or
strengthen the inverted U-shaped effect. By examining these moderating factors, this study
offers insights into how GVC can be optimized to maximize its innovative potential across

different regional contexts.

By analysing a sample of 237 cities in China from 2004 to 2021, this research confirms an
inverted U-shaped relationship between the GVC presence and innovation performance at the
regional level. This finding not only emphasizes the nonlinear characteristics of GVC’s
impact on innovation but also highlights the regional spillover effects of GVC, offering

evidence for and extending the literature on GVC. Moreover, the inclusion of moderating
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effects enhances the understanding of the roles played by government fiscal constraints and
talent resources in shaping the interaction between GVC and innovation. The evidence from
China context provides valuable insights for policymakers in other emerging economies
considering government participation in VC markets. This study thus contributes a nuanced
perspective that expands the discourse on GVC’s influence beyond firm-level impacts to
encompass broader regional levels, offering a critical reference point for emerging market

governments aiming to leverage GVC for innovation-driven growth in the country.

4.2 Research context and theorical background

4.2.1 GVC practice in China

Since the economic reforms, successive Chinese governments have prioritized innovation
growth by introducing various financial support mechanisms, including government subsidies,
bank loans, innovation financing and tax reductions (F. Liu et al., 2011; Tang et al., 2022). A
pivotal moment occurred in 1998 when the China Democratic National Construction
Association, one of China’s eight democratic parties, submitted a proposal titled
“Accelerating the Development of Venture Capital in China” to the Chinese People’s
Political Consultative Conference. This proposal formally introduced the concept of VC to
China, igniting a wave of high-tech industry development and earning the title of the ‘No. 1
Proposal’ in China’s VC industry. Prior to this, in 1985, the Chinese government had
established the New Technology Venture Investment Company, a purely government-owned
firm aimed at alleviating the financing challenges of small and medium-sized enterprises
(SMEs) (H. Lu et al., 2013). However, this initiative was primarily a fiscal subsidy for
technological innovation firms, reflecting the government-led technology policies and
transitional economic system of the late 20th century, and thus represented only the nascent

emergence of GVC funds in China (White et al., 2005).
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Following the ‘No. 1 Proposal’, the Shanghai Municipal Government approved the
establishment of the purely state-owned Shanghai Venture Capital Co., Ltd. (now
NewMargin Ventures) in 1999. This institution operated under internationally recognized VC
models, employing professional managers to oversee funds, thus marking the official entry of
local governments into market-oriented VC operations in China. Since the onset of the 21st
century, various sectors in China have experienced rapid development. To bridge the funding
gaps in these industries and circumvent bureaucratic inefficiencies, the Chinese government
has initiated more market-oriented VC experiments (Cheng, 1999). In early 2002, the
Zhongguancun Venture Capital Development Centre launched the state-owned
Zhongguancun Venture Capital Fund, aimed at exploring investment opportunities within
technology parks (J. Chen, 2023). From its inception, the fund emphasized its guiding
principle of “not for profit, but for guidance and leverage”, setting a precedent for China’s

GVC industry.

The GVC industry in China has since grown rapidly, with 865 GVC funds established
between 2015 and 2017 alone (CVINFO, 2022). According to the “Special Research Report
on Government Guidance Funds”, by the end of 2023, the industry had raised a total of 2.99
trillion CNY (CVINFO, 2023). Currently, GVC funds in China are established by central or
local governments, with funding sources including fiscal allocations, state-owned enterprises,
financial institutions, and private capital. A distinctive feature of China’s GVC industry is the
high proportion of public funds (Y. Zhang & Mayes, 2018). However, in recent years,
regulations have increasingly restricted the proportion of state-owned capital to stimulate

market dynamism (CVINFO, 2022).

Likewise, the institutional framework of China’s GVC system has been continuously
refined. In 2005, the National Development and Reform Commission, the Ministry of

Finance, and other key departments jointly issued the “Interim Measures for the
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Administration of Venture Capital Enterprises”, explicitly allowing central and local
governments to establish GVC funds to channel private capital into the VC industry and
support the growth of SMEs. In 2008, the State Council released the “Guiding Opinions on
Regulating the Establishment and Operation of Venture Capital Guidance Funds”, which
helped align GVC development with market-oriented standards. Furthermore, China’s 14th
Five-Year Plan emphasizes the role of local governments in optimizing the use of fiscal funds

to leverage private investment.

In summary, China’s GVC goals extend beyond traditional financial returns, encompassing
broader objectives such as industrial development, innovation promotion, and fostering a
robust VC ecosystem. Although China’s GVC initiatives began relatively late compared to
global counterparts, they have expanded rapidly, with the extensive Chinese VC market
providing a fertile testing ground for evaluating GVC performance. As GVC is a global
phenomenon and governments worldwide anticipate significant roles for GVC, the insights
derived from China’s experience offer valuable lessons applicable to VC markets in other

regions.

4.2.2 Theorical background

Innovation is the core element for enhancing regional vitality and competitiveness, with
enterprises playing a critical role as key drivers of this process (Edeh & Prévot, 2024). This
study aims to explore the role of public VC support under Chinese context, specifically
examining whether the presence of GVC promotes or hinders regional innovation. To address
this question, this research integrates multiple theoretical perspectives to review the

relationship between GVC presence and regional innovation in previous literature.

On the one hand, the resource-based view (Barney, 1991) posits that a firm’s competitive

advantage stems from its unique resources and capabilities. The acquisition and utilization of
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external resources can significantly enhance knowledge spillovers and technological
advancements, thereby driving innovation (Pahnke et al., 2015; Miguelez & Moreno, 2018).
Specifically, governments not only provide direct financial support but also contribute by
introducing expertise and political leverage, which help firms enhance their internal
capabilities and market competitiveness (Guerini & Quas, 2016; Y. Zhang, 2018; Suchard et
al., 2021; Devarakonda & Liu, 2024). As a result, it enables firms to conduct research and
development (R&D) activities more effectively and accelerates the commercialization of new
products and technologies. Some existing studies use RBV to explore how GVC provides
resources that enhance firm capabilities and innovation (Q. Du et al., 2024). Additionally,
institutional theory (Scott, 1995; Scott, 2013) emphasizes that firm behaviour and
performance are influenced by the institutional environment (Roszkowska-Menkes, 2023).
As a provider of institutional systems, the government’s public financing initiatives reflect its
intent to promote political targets including innovation (North, 1990; J. Zhang et al., 2024).
In China, under the state capitalism model, the government supports enterprise development
not only through policies and regulations but also through equity investments and direct
involvement in business operations, often driven by political motives (Wright et al., 2021).
For example, the government’s desire to stimulate regional innovation may lead to the
allocation of public funds toward firms with high innovation potential (Engberg et al., 2021).
Furthermore, government-led public financing sends a signal to the market, indicating that
the supported firms have high potential and promising prospects (Soderblom et al., 2015;
Islam et al., 2018). Given the authority and credibility associated with government
investments, this signalling effect can enhance a firm’s market credibility, attracting more
private capital and partners to participate in the development of specific firms and industries
(Lerner, 2002; J. Chen et al., 2018). In other words, the government acts as a certifier,

sending positive signals to the market and guiding investment direction.
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On the other hand, the presence of GVC may also have negative impacts on regional
innovation. First, government-led public financing could trigger agency issues, which may
reduce firm performance. Due to information asymmetry and conflicting interests between
the government and firms, excessive government intervention may limit firms’ autonomy and
profitability (Standaert & Manigart, 2018). Moreover, in certain cases, government officials
may engage in rent-seeking activities by allocating funds to firms with which they have
vested interests, rather than those with the highest potential (T. Li et al., 2024). As a result, it
not only distorts resource allocation efficiency but also potentially lead to waste of funds and
diminished developmental dynamism (Cull et al., 2015). Specifically, firms that would
otherwise benefit from GVC fail in entrepreneurship due to rent-seeking behaviour, which in
turn reduces the overall local innovation capacity. The existence of agency problems and
rent-seeking means that government investments, in some cases, may not only fail to promote
development but could also negatively impact firm performance (Yang et al., 2022).
Additionally, the presence of GVC might crowd out private capital investment, thereby
weakening the support provided by market mechanisms. When the government provides
substantial investments, the funding scale may suppress the enthusiasm of private investors,
leading to a contraction of other financing channels in the market (D. J. Cumming &
Maclntosh, 2006). Specifically, large-scale government investments might cause private
investors to perceive that market opportunities have already been occupied by the
government, thus reducing their willingness to invest in projects (D. Cumming, 2014).
Therefore, despite the initial intent of government investments to support innovation, their
actual effect could be counterproductive, potentially harming the vitality and sustainability of

regional innovation.
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4.3 Hypothesis development

4.3.1 GVC presence and regional innovation

As previously mentioned, the presence of GVC can have both positive and negative
impacts on innovation. This study argues that these two opposing forces coexist and jointly

influence regional innovation through different mechanisms.

The GVC presence brings benefits to regional innovation. When GVC is prevalent,
indicated by an increasing number of newly established GVC funds within a region, more
financing opportunities provided by the government become available (Brander et al., 2015).
This allows more enterprises in need of capital for technological upgrades to benefit
(Alperovych et al., 2020), thereby enhancing overall regional innovation. Specifically, GVC

presence positively impacts regional innovation through three main mechanisms.

First, GVC funds can provide start-ups with additional resources to support their
innovation activities. Specifically, the GVC funds can help firms gain unique and crucial
resources in the market, promoting overall regional innovation (Q. Du et al., 2024). For
instance, due to the uncertainties associated with startups and the lengthy investment cycles,
traditional financing methods are often inadequate to meet the full range of funding needs
(Alperovych et al., 2020), and the presence of GVC funds fill the financing gap left by social
capital (Cecere et al., 2020), providing support to a broader range of enterprises and
stimulating innovation (Guerini & Quas, 2016; Malmstrom et al., 2017). More importantly,
GVC offers unique non-financial resources that differ from those provided by other financial
institutions (Bertoni & Tykvova, 2015), such as helping firms maintain favourable
relationships with public institutions, streamlining banking processes, and facilitating quicker

approval for IPOs (Y. Zhang & Mayes, 2018; D. Zhang & Guo, 2019; Devarakonda & Liu,
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2024). These unique resources enable firms to maintain a competitive edge in innovation

within emerging economies, thus enhancing overall regional innovation.

Second, the ‘political mission’ inherent in GVC funds during the investment process can
trigger positive innovation effects. Traditional VC institutions are profit-driven (Johansson et
al., 2021; Engberg et al., 2021), which leads them to favour investments in relatively mature
projects that can yield quick returns. As a result, some projects with high innovation potential
but slow financial returns are often overlooked (Van Den Heuvel & Popp, 2023), particularly
in the early stages of a firm’s growth. This ‘profit principle’ embedded in traditional VC
institutions systematically contributes to the failure of certain innovative projects, hindering
regional innovation. However, from their inception, GVC funds are established with the
political target of promoting innovation (Grilli & Murtinu, 2014; Breschi et al., 2022). When
selecting projects, they prioritize the innovation benefits generated by firms over financial
returns (Dong et al., 2021). Research suggests that GVC is more patient, favouring
investments in young start-ups with high innovation potential but significant capital needs
and slow returns (Buzzacchi et al., 2013; Bertoni et al., 2015; Bertoni & Tykvova, 2015). The
involvement of GVC thus helps more startups overcome the ‘early-stage financing challenge’,
rescuing more innovation-oriented projects and boosting regional innovation (Malmstrom et

al., 2017; J. Zhang et al., 2024).

Finally, GVC promotes regional innovation through signalling effects. GVC ‘certifies’ the
enterprises it invests in, helping them gain recognition from the financing market (D.
Cumming, 2014; J. Chen et al., 2018). This effect is particularly pronounced in emerging
economies, where governmental appeals play a more significant role (D. Zhang & Guo,
2019). Innovation-driven firms that receive public financing are more likely to attract private
capital, further expanding their technological research (Breschi et al., 2022; Devarakonda &

Liu, 2024). Additionally, repeated investments by GVC in firms within a specific industry
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send positive signals to private investors, encouraging them to invest in related sectors
(Luukkonen et al., 2013; K.-H. Wang et al., 2022). More importantly, GVC tends to favour
high-tech industries (D. Cumming, 2007), and the private capital attracted through these

investments also contributes to advancing innovation.

In contrast to the positive impacts, the negative effects of GVC presence on regional
innovation are growing at an accelerating pace. Thus, this study argues that as the number of
newly established GVC funds within a region surpasses a certain threshold, these
counterbalancing forces will increase rapidly. In other words, the more GVC funds

established locally, the faster they are likely to harm regional innovation development.

First, the excessive presence of GVC funds within a region can create supervision
loopholes (corruption), leading to resource misallocation and thereby hurting innovation (Hao
et al., 2020). In general, complex bureaucratic systems are prone to inefficiency and
information transmission barriers (Cheng, 1999), resulting in regulatory blind spots. In
China’s current social and political system, GVC institutions are integrated into the
administrative framework, with fund management teams often consisting of government
officials who are subject to supervision and control by the Communist Party, government
disciplinary departments, and senior officials (Y. Zhang & Mayes, 2018; Q. Du et al., 2024).
In such a context, an excessive number of GVC funds administrative decentralization can
overwhelm regulatory capacity, creating more opportunities for rent-seeking (J. Wu, 2023).
For instance, senior officials may interfere in project selection, thus diverting GVC resources
to enterprises with which they have vested interests (Cull et al., 2015), despite these
enterprises lacking innovation potential. This misallocation of resources deprives real
innovative firms of the funding they need, ultimately harming regional innovation. It should
be noted that since the resources for supervising GVC are generally constant (i.e., the

disciplinary inspection organs embedded in the superior leadership bodies and other forms of
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social supervision), when a low level of GVC presence, these supervisory mechanisms are
sufficient to fully supervise the operation and decision-making of GVC. Therefore, there is

no risk of resource misallocation when a low level of GVC presence.

Second, the increase in GVC presence within a region can crowd out other types of VCs,
thereby damaging innovation. Previous research suggests that enterprises and capital tend to
exit highly competitive markets (Agarwal & Gort, 1996). Although GVC differs from other
forms of social capital, its operational model is similar in that it involves VC investments in
enterprises (T. Li et al., 2024). When a large number of GVC institutions operate within a
region, private capital may perceive the local financing market as a ‘red ocean’ and choose to
exit due to heightened competition (D. Cumming, 2014; Luo et al., 2019; Q. Du et al., 2024).
The crowding-out of other VCs by GVC reduces the overall pool of funds available for
venture investments in the region (D. J. Cumming & Maclntosh, 2006; Brander et al., 2010),
which is harmful to local innovation. Therefore, this study proposes that as the number of
GVC funds are beyond a certain threshold within a region, the crowding-out effect on social
capital becomes more pronounced, leading to a reduction in regional investment and a

corresponding decline in innovation performance.

As previously discussed, this research expects that a higher number of newly established
GVC funds within a region (indicating a higher level of GVC presence) will generally
promote local innovation activities and generate greater innovation performance. However,
an excessively high level of GVC presence can also be harmful. Given that the benefits of
GVC presence tend to diminish while the adverse effects of resource misallocation and the
crowding-out effect increase at an accelerating pace, this research proposes an inverted U-
shaped relationship between GVC presence and regional innovation performance. In other
words, as GVC presence increases to a threshold level, the benefits—mainly driven by the

positive effects of the three mechanisms (i.e., resource benefits, political targets, and
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signalling effects), resulting in an overall positive net effect on regional innovation
performance. However, once GVC presence exceeds a certain threshold, the downsides of
resource misallocation and the crowding-out effect increase significantly, surpassing the

benefits and leading to a net negative impact on regional innovation.

Thus, this paper proposes a hypothesis as follows,

Hypothesis 1. There is an inverted U-shaped relationship between GVC presence and

regional innovation.

Haans et al. (2016) pointed out that if Y first increases with the independent variable X at a
decreasing rate until it reaches a maximum value, and then Y decreases at an increasing rate,
there is an inverted U-shaped relationship. Following his guidance, this study draws Figure

4.1 to intuitively reflect the relationship between the GVC presence and regional innovation.

Combined effects

Regional innovation performance

Benefits of GVC presence: Detriments of GVC presence:
(via resource benefits, political targets, and (via resource misallocation and
signalling effect) crowding-out effect)

GVC presence

Figure 4.1 Inverted U-shaped relationship between GVC presence and regional innovation

performance

The formation, operation and development of GVC funds need to rely on various resources

including financial resources and human resources. From the perspective of resource supply,
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this study discusses the moderating effect of public financial conditions and talent supply on

the inverted U-shaped relationship between GVC presence and regional innovation.

4.3.2 The moderating effect of fiscal constraints

This study further proposes that the impact of GVC presence on regional innovation is
moderated by the fiscal constraints of the region, resulting in a flattened inverted U-shaped
relationship. Existing research suggests that public funding is a crucial source of R&D
activities, a phenomenon especially evident in emerging economies (Meuleman & De
Maeseneire, 2012; Lazonick & Tulum, 2011; Y. Zhang & Mayes, 2018). When regional
governments face fiscal constraints, the funds available for promoting technological
advancements become limited. In this context, this study anticipates that the previously

discussed mechanisms that enhance regional innovation will be hindered.

First, the total amount of available resources will be restricted. Research indicates that
firms in emerging markets tend to intensify their innovation efforts when they have sufficient
cash reserves (F. Lu et al., 2022). When local government finances are tight, they are unable
to provide sufficient funding or other public resources to support more start-ups.
Consequently, the likelihood of innovative firms receiving public funding decreases,
ultimately weakening the overall regional innovation capacity. Second, the government’s
ability and ambition to achieve its innovation objectives will be diminished, as fiscal stress
directly affects the execution of public sector budgets. In other words, the government must
prioritize the limited public fiscal resources for more critical areas, such as public security,
which are compulsory by the law (Brien et al., 2021). Even if the government remains
committed to promoting regional innovation, practical financial constraints will limit its
capacity to act. Finally, the signalling effect will be weakened. Reduced fiscal support from
the government diminishes the strength of the positive signals that GVC sends to other social

capital sources, leading to fewer private investors participating in innovation development.
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On the other hand, fiscal stress may also mitigate the negative effects of GVC presence,
such as resource misallocation and crowding out. First, when government fiscal resources are
constrained, public funding opportunity will attract more competitors and relatively greater
public attention. Existing research suggests that competition can regulate the administrative
power over economic order (Ye et al., 2022). In other words, robust competition enhances the
transparency of the competitive process, thereby improving fairness in the allocation of
public resources. As a result, public funds are more likely to be effectively allocated to firms
that have high innovation potential. Second, fiscal constraints reduce the government’s
dominance in the financing market, allowing more private capital to enter and thereby

increasing the diversity of funding sources for regional innovation.

In summary, when local governments face fiscal constraints, both the benefits and
detriments of GVC presence are weakened, leading to a more flattened inverted U-shaped
relationship between GVC presence and regional innovation performance. Thus, this paper

proposes a hypothesis as follows,

Hypothesis 2. The inverted U-shaped relationship between the GVC presence and regional
innovation becomes flattened when local government experiences a high level of fiscal

constraints.

4.3.3 The moderating effect of talent pool

This study further argues that the increasing density of talents within a region can amplify
the impact of GVC presence on regional innovation, leading to a steeper inverted U-shaped
relationship. There are several characteristics associated with the employment preferences of
Chinese university graduates. For instance, graduates tend to prefer employment in the public
sector (J. Gao et al., 2019; Hao et al., 2020). In addition, China’s research universities are

almost government-owned (X. M. Fu et al., 2022), and their annual admissions plans for

104



specific disciplines are subject to government coordination and approval. Based on this logic,
this research expects that the previously discussed mechanisms enhancing regional

innovation will become more pronounced.

First, when a region has a higher density of high-quality talents, the intellectual support it
provides will increase the overall resources available to drive innovation in that region.
Existing study shows that human capital is a dominant factor in innovation, and the
aggregation of highly skilled talent is key to enhancing urban innovation vitality (Yu & Cai,
2021). Consequently, firms are better able to recruit employees with the necessary skills and
innovative capabilities to undertake technological advancements, thereby boosting the
region’s overall innovation capacity. Second, a large number of financial and industrial talent
choosing to settle in a particular region can strengthen both the willingness and capacity of
the government to fulfill its political objectives. On the one hand, talent requires a favourable
socio-economic environment and sufficient employment opportunities (Couture & Handbury,
2020; Verginer & Riccaboni, 2021). The objective of retaining talent drives the government
to accelerate the implementation of regional development strategies through GVC. On the
other hand, the existing studies pointed out that organizational structures affect decision-
making processes by allocating and distributing stimuli that channel managerial attention
(Simon, 1997). Specifically, the presence of more specialized talent in institutions like GVC
funds means that both policies and funding will be more innovation oriented. Lastly, the
signalling effect will be strengthened. University admissions policies impact the educational
experiences and employment outcomes of millions of colleges graduates each year (Y. Chen
et al., 2020). Furthermore, private capital can collect insights from the annual university
admissions plans about industries the government intends to prioritize for future development.
This foresight encourages social capital to invest in these sectors, fostering innovation

ecosystem.
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On the downside, this argues that an abundance of talent pool can exacerbate the negative
effects of GVC presence on regional innovation. On one hand, talent aggregation often leads
to path dependency, especially when a particular industry becomes the primary focus of
development, potentially marginalizing other innovative sectors (Stern & Valero, 2021; Su et
al., 2021). Specifically, local governments play a key role in resource allocation, and
policymakers may be inclined to support mature or advantageous sectors where professional
talents are mostly concentrated, resulting in a ‘winner-takes-all’ distribution of resources,
further intensifying the risk of resource misallocation (Hao et al., 2020). This bias could lead
to an over-concentration of innovation resources in a few established projects, hindering the
overall development of the regional innovation ecosystem. On the other hand, large
enterprises and incumbents within a region monopolize most of the top talent through high
salaries and attractive benefits, making it difficult for startups and emerging industries to
access quality talent, ultimately crowding them out of the market, which harms long-run local
innovation. Therefore, this research expects that talent clustering will exacerbate the negative
effects on the diversity and novelty of regional innovation, as reflected in the resource

misallocation and crowding-out effects associated with GVC presence.

In summary, I believe that when a region is rich in talent resources, both the positive and
negative effects of GVC presence will be amplified. This leads me to propose the following

hypothesis,

Hypothesis 3. The inverted U-shaped relationship between the GVC presence and regional

innovation is intensified when the talent pool in the region is richer.

To summarize the above three hypotheses, this study proposes the following theoretical
framework (see Figure 4.2), which aims to investigate the impact of GVC presence on

regional innovation performance.
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Figure 4.2 Theoretical framework showing the effects of GVC presence on regional

innovation

4.4 Methodology

4.4.1 Sample and data

This study selects 237 Chinese cities as the research context for three reasons. First,
although data from Western countries have discussed GVC performance issues (Bertoni &
Tykvova, 2015; Alperovych et al., 2015; Murtinu, 2021), the unique cultural backgrounds
and legal regulations mean that conclusions based on industrialized nations cannot fully
explain the phenomena in emerging economies like China (Brander et al., 2015; Suchard et
al., 2021). China’s unique culture of ‘government-business relations’ and the strong influence
of the government in economic activities are markedly different from the regions primarily
focused on in current GVC research, such as Europe and the United States (Bruton &
Ahlstrom, 2003; Wu & Kirk Davidson, 2011). In other words, research based on the Chinese
context can assist scholars and authorities in observing the variances in the impact of GVC
under different institutional settings, which is important to improve the understanding of
GVC research. Second, China’s rapidly expansive GVC industry offers a fertile testing
ground for GVC performance research. Statistics indicate that China has become the world’s
second-largest VC market (Ge et al., 2024), with the cumulative size of various levels of

GVC funds reaching 2.99 trillion CNY (CVINFO, 2023). Third, China’s economic reforms
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have achieved remarkable success, making it the world’s largest emerging economy in less
than 40 years (Hao et al., 2020; Ge et al., 2024). Scholars from various disciplines have
attempted to explain the antecedents of this miracle from their respective perspectives (H. Cai
& Treisman, 2006; Song et al., 2011; Y. Cai & Feng, 2021). Therefore, conducting GVC
performance research within the Chinese context can not only enrich GVC research but also
provide new evidence and insights into the exploration of China’s rapid development

phenomenon.

GVC investment is a long-term process, and thus, its impact on regional development takes
time to unfold. Therefore, to evaluate GVC’s regional innovation performance, the datasets
with longer time spans should be utilized. In doing so, the sample period ranges from 2004 to
2021. This study chooses this period for the following reasons. First, according to the
“Decision of the State Council on Reforming the Investment System” formulated by the
Chinese central government in 2004, the authorities proposed the establishment and
enhancement of the VC mechanism, thereby formally laying the institutional foundation for
China’s VC industry. Following this ‘Decision’, numbers of supporting policies emerged,
including the “Interim Measures for the Administration of Venture Capital Enterprises”,
which has served as a guiding document for the development of China’s VC industry over the
past two decades. Consequently, this research selected 2004, the year this landmark
document issued, as the starting point of the study. Second, most control variables for this
study are sourced from the “China City Statistical Yearbook”, which is currently updated
only up to the 2022 edition, making 2021 the latest available year for data. To ensure the
stability of the results, this study chose 2021 as the endpoint of the observation period. In

addition, based on data availability, the sample covers 237 cities in mainland China.

This study aims to explore the innovative performance of GVC funds. Unlike traditional

firm-level studies, this research will discuss this topic at the regional level. The data
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collection in this study primarily involves gathering information on individual GVC funds
and corporate patents and constructing a city-year panel dataset based on their registered
addresses. This study hopes to observe the regional innovation performance of GVCs through
this novel data processing approach. First, the research collected basic GVC information from
Zero2IPO, a widely used VC database in China. Specifically, Zero2IPO offers a sub-database
called the ‘Government Guidance Funds’, which covers basic information on GVC funds at
different administrative levels in China, including fund names, managing institutions, fund
levels, registered regions, establishment dates, and target scales. During the observation
period, a total of 2,243 GVC funds were established in mainland China. Among them, there
are 33 national-level GVC funds, 349 provincial-level GVC funds, 815 city-level GVC funds,
576 county-level GVC funds, and 470 GVC funds without a clearly defined level in the
database. Based on the registered addresses of these funds, this study constructed a dataset of
GVC numbers for each city and used the ArcGIS platform to spatially display the GVC data
for the years 2004, 2015, and 2021 (see Figure 4.3). It is important to note that the GVC data
in this study represents the number of newly established GVC funds each year rather than the
accumulative number of GVC funds, as some GVC funds are written off after completing
their missions, making the total count inaccurate. Figure 4.3 indicates a growing trend in the

interest of various levels of government in establishing GVC funds in China.

Figure 4.3 Spatial display of the newly established GVC Funds in 2004, 2015, and 20210of

China
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Secondly, this study collected corporate patent application information from the China
National Intellectual Property Administration (https://www.cnipa.gov.cn/), obtaining a
database with over 30 million patent records. This study excluded patent applications and
grants registered in Hong Kong, Macau, Taiwan, and overseas, and matched the remaining
patent data with cities that have GVC funds. This process resulted in a final dataset of
28,316,448 patent records, including 10,184,153 invention patents, 12,416,663 utility model
patents, and 5,715,632 design patents. Figure 4.4 provide a more detailed description of

patent data across various regions in China.
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® Invention patents ™ Utility model patents W Design patents

Figure 4.4 Number of three types of patent applications in each sample province

The data in this research is sourced from various public channels. Specifically, the
dependent variables ‘innovation’ data is sourced from China National Intellectual Property
Administration. The independent variable ‘GVC’ data is sourced from Zero2IPO. The
moderating variable ‘Fiscal constraints’ and ‘Talent pool” are sourced from the “China City
Statistical Yearbook™. At last, control variables are sourced from the “China City Statistical

Yearbook”, and “China Urban Construction Statistical Yearbook”.
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4.4.2 Dependent variable

This study matched the registered addresses from the collected Chinese corporate patent
information with city names to construct the dependent variable for this study. First, current
research that measures regional innovation using patent data often refers to the “Patent
Application & Grant of Chinese Provinces and Cities” in Chinese Innovation Research
Database (CIRD) from the Chinese Research Data Services Platform (CNRDS). However,
the regional patent numbers the CNRDS provides include not only corporate patents but also
patents from other institutions such as universities, which can introduce bias into the research
results. Second, while traditional firm-level studies observing the impact of GVC on
innovation provide an effective micro-perspective, the approach of this research offers new
evidence from a macro-perspective (city-level) on the impact of GVC on regional innovation.
Therefore, this study uses the number of firm patent applications per 10,000 people as the

independent variable, as indicated in the following measurement:

Innovation
_Invention patents (Number) +Utility model patents (Number) + Design patents (Number)

Total population (10,000 People)

4.4.3 Independent variable

This study constructed the independent variable for this study based on the number of GVC
funds in each city. The reason for not using the GVC fundraising scale data is due to missing
values in the Zero2IPO database. Additionally, for political purposes, some local
governments are likely to exaggerate their total fundraising amounts (Shanxi Audit, 2024),
which is more pronounced for GVC funds established by lower-level local governments. Due
to the lagged effect of newly established GVC funds, this study used the one-period lagged

GVC as our independent variable.
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4.4.4 Control variables

Based on existing literature, this study included a series of control variables with city-
specific characteristics that could potentially influence regional innovation. Besides GVC
funding channels, the amount of local governmental scientific and educational expenditures
also impacts the level of regional innovation (Wei et al., 2023; Tan et al., 2023). This study
constructed this variable by calculating the proportion of annual scientific and educational

expenditures to GDP for each city, as indicated in the following measurement:

Scientific expenditures (10000CNY ) + Educational expenditures(10,000CNY )

S&T expenditure =
GDP (10,000CNY)

The level of urban development is crucial factor affecting regional innovation capacity.
Following previous practices, this study used the logarithm of per capita GDP as a
representation of the city’s economic development level (J. Wang & Deng, 2022). The size of
a city’s financial pool represents its innovation potential, as enterprises can borrow funds
from financial institutions to invest in technological improvement. This study constructed the
‘financial convenience’ variable using the logarithm of the balance of loans from financial

institutions in each city for the year (Jiang et al., 2020; Li et al., 2023).

On one hand, consumption upgrades force enterprises to invest more funds in technological
research to introduce market-appropriate products. On the other hand, increased consumption
capability provides enterprises with more revenue, thereby supporting innovation funding.
However, if the consumption capability becomes excessively high, customers might engage
in out-of-region purchases, thereby diminishing local enterprises’ incentive to innovate. This
study measured this variable by calculating the proportion of total retail sales to GDP (Fan et

al., 2021; Fan, Lian, et al., 2021; Li & Li, 2022), as indicated in the following measurement:

Totalretail sales of consumer goods (10,000CNY )

Consumption capability = GDP(10000CNY)
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Urbanization trends facilitate the aggregation of resources, promoting regional innovation
capability. This study represented the urbanization variable by the proportion of the urban
permanent population to the total population (Yu & Cai, 2021). In certain areas, this is
alternatively measured using the proportion of ‘non-agricultural population’ to ‘total

population’ (han et al., 2024), as indicated in the following measurement:

Urbanization
_Urban permanent population ( 70,000People) or non — agricultural population (70,000 People)

Total population (10,000 People)

In addition, based on previous literature, this study controlled for city infrastructure
variables, including informatization, road construction, and living environment (Caragliu &
Del Bo, 2019; Zou et al., 2022). These were measured by the number of internet users per
10,000 people, the kilometres of urban roads & bridges per 10,000 people, and the per capita

area of park green spaces, respectively. The measurements are as follows.

Number of international Internet users (Number)

Informatization = -
Total population (10,000 People)

Urbanroad &bridge (kilkometres)

Infrastructure = -
Total population (10,000 People)

4.4.5 Moderating variables

One of the moderating variables in this study- the level of fiscal constraints - is measured as
the ratio of the public fiscal expenditure to the public fiscal revenue. When expenditure
exceeds revenue, that is, when the fiscal situation tends to be tight, the government’s ability
to intervene in social and economic activities will also decrease. The measurement for

constructing this variable is as follows:

Public fiscal expenditure (10,000CNY )
Public fiscal revenue (1000CNY)

Fiscal constraints =

Another moderating variable in this study is talent pool, represented by the number of

university students enrolled per 10,000 people. The number of university students in a region
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reflects the local talent reserve, which influences the impact of government support on

innovation. This study constructed this variable using the following measurement:

Talent pool =

Number of university students enrolled (Number)

Total population (10,000 People)

The measurements and data sources of all variables are shown in Table 4.1.

Table 4.1 Variable measurements and data sources

Variable Measurement Data sources
Innovation Number of patent applications per 10,000 people China National Intellectual
Property Administration
GVC presence The lagged one-period value of newly established GVC funds Zero2IPO

Fiscal constraints

Talent pool

S&T expenditure

GDP

Financial convenience

Consumption capability

Urbanization

Informatization

Infrastructure

Living environment

Public fiscal expenditure / Public fiscal revenue

Number of university students enrolled per 10,000 people

Science & education expenditure / GDP

The logarithm of per capita GDP

The logarithm of the balance of loans from financial

institutions

Total retail sales of consumer goods/GDP

Urban population / total population

Number of internet users per 10,000 people

Kilometres of urban roads & bridges per 10,000 people

Park green space per capita (square metres)

China City Statistical
Yearbook
China City Statistical
Yearbook
China City Statistical
Yearbook
China City Statistical
Yearbook
China City Statistical
Yearbook
China City Statistical
Yearbook
China City Statistical
Yearbook
China City Statistical
Yearbook
China Urban Construction
Statistical Yearbook
China Urban Construction

Statistical Yearbook
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4.4.6 Analytical model

This study examines the innovation performance of GVC, which was conducted at the city-
year level. Equation (1) tests Hypothesis 1, which emphasizes that GVC presence promotes
regional innovation. Equations (2) and (3) test Hypotheses 2 and 3, respectively, which
suggest that fiscal constraints and talent pool can moderate the relationship between GVC
funds and regional innovation. It should be noted that the results of the Hausman test
suggested that fixed effects are preferred over random effects (p = 0.000). This study used the
Ordinary Least Squares (OLS) method for estimation and presented the estimation methods

for each of the hypotheses below.

Innovation;, =a,+a,GVC;,_, +azGVCft_7 +neControl;, +y; +u, +
Eip—1 (7

Innovation;;, =a,+a,GVC,;,_,x Fiscal constraints;, +aZGVCft_, x Fiscal constraints;, +a;GVC,,_,
+a4GVCft_, +asFiscal constraints;, +ne«Control;, +y; + 1,
+E1_; 2)

Innovation;, =a,+a,GVC,,_,x Talent resources;, +a,GVC?,_,

+a,GVC?,_, +asTalent pool;, +n+ Control,, +y, +1,
+E,_, 3

x Talentresources;; +a;GVC;,_,

Where, [ nnovationi,t is the corporate patent application in each city in each year;
GV C,;,_, represents the number of GVC firms (One-period lag); GV C 51&— , is the squared
term of GV C,;,_;; Fiscal constraints;, and Talent resources;, both are
moderating variables; Control,, indicates a series of control variables; y; and p1, are the
city and time fixed effect. In addition, Eitoy is the random error term; &, is the constant term;

a; A, Az 0y, &g and 1 are the coefficient values of variables; i and ¢ represent city and

time, respectively.
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4.5 Results

4.5.1 Correlation analysis

In Table 4.2, this study presents the results of the correlation analysis for all variables.

Before conducting the regression analysis, the research performed a Variance Inflation Factor

(VIF) test to mitigate potential multicollinearity among the independent variables, which

could otherwise result in spurious regression outcomes. The VIF test results for the

explanatory variables are reported in the last row of Table 4.2. This study found that all VIF

values for the explanatory variables were below 10 (Ryan, 2008) with an average value is

2.86, showing that there is no significant multicollinearity issue in the analysis. Furthermore,

the correlation analysis reveals significant positive relationships between GVC presence and

regional innovation, providing preliminary support for Hypotheses 1.

Table 4.2 Descriptive statistics and correlation matrix

Variables Mean Std. Dev. (D ) 3) 4) ) ©6) 7 ®) 9 (10) (11 (12)
(1) Innovation 12.69 31.013 1.000
(2)GvVC 0.507 1.497 0.450% 1.000
(0.000)
(3) Fiscal constraints 2.558 1.579 -0.228* -0.167* 1.000
(0.000) (0.000)
(4) Talent pool 194.275 244.001 0.310% 0.375% -0.343% 1.000
(0.000) (0.000) (0.000)
(5) S&E expenditure 0.031 0.015 -0.038* -0.012 0.635% -0.238% 1.000
(0.012) (0.448) (0.000) (0.000)
(6) GDP 10.417 0.888 0.547* 0.377* -0.454* 0.503* -0.212% 1.000
(0.000) (0.000) (0.000) (0.000) (0.000)
(7) Financial convenience 16.189 1.355 0.522% 0.489* -0.371%* 0.596* -0.064*  0.776* 1.000
(0.000) (0.000) (0.000) (0.000) (0.000)  (0.000)
(8) Consumption
0.366 0.102 0.058% 0.170* 0.080* 0.216* 0.166* 0.031*  0.343* 1.000
capability
(0.000) (0.000) (0.000) (0.000) (0.000)  (0.044)  (0.000)
(9) Urbanization 0.519 0.172 0.493* 0.345% -0.423* 0.559% -0.199%  0.831*  0.674* 0.136* 1.000
(0.000) (0.000) (0.000) (0.000) (0.000)  (0.000)  (0.000) (0.000)
(10) Informatization 1942.208 2019.839 0.616% 0.363* -0.254* 0.438% -0.023 0.735%  0.664* 0.151%* 0.688* 1.000
(0.000) (0.000) (0.000) (0.000) (0.125)  (0.000)  (0.000) (0.000) (0.000)
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(11) Infrastructure 2.561 3.513 0.532% 0.216* -0.309* 0.436* -0.215%  0.599* 0.372% -0.060* 0.636* 0.593* 1.000

0.000)  (0.000)  (0.000)  (0.000)  (0.000)  (0.000) (0.000)  (0.000)  (0.000)  (0.000)

(12) Living environment 12.348 5.007 0.207* 0.124* -0.033* 0.087* 0.112% 0.478* 0.337* 0.046* 0.310* 0.326* 0.217*

(0.000)  (0.000)  (0.030)  (0.000)  (0.000)  (0.000) (0.000)  (0.003)  (0.000)  (0.000)  (0.000)

1.000

Observations 4266 4029 4266 4266 4266 4266 4266 4266 4266 4266 4266

VIF

N/A 1.35 2.17 1.92 1.94 7.62 4.48 1.45 427 2.73 2.13

4266

1.40

Notes: * p < 0.05; Innovation is the dependent variable and therefore does not have VIF

value.

4.5.2 Baseline results

Table 4.3 estimates Equation (1) and reports the baseline regression outcomes regarding
the impact of GVC presence on regional innovation. Models (1) and (3) include only the
independent variables, while Models (2) and (4) report results incorporating all control
variables. Additionally, Models (1) and (2) do not control for time and city-specific effects,
whereas Models (3) and (4) account for both. Hypothesis 1 predicts an inverted U-shaped

relationship between GVC presence and regional innovation. As shown in Model (4), the
coefficient for the linear term of GVC presence is significant and positive (o = 7.285, p <

0.001), while the coefficient for the squared term is significant and negative (a = -0.253, p <
0.001), indicating an inverted U-shaped relationship. To further validate and interpret this
inverted U-shape, this study applies the general framework proposed by Lind & Mehlum
(2010). Based on Fieller’s standard error, this study estimates the inflection point and
calculate the confidence interval. The inflection point of GVC presence is 14.768, with a 95%
confidence interval of [12.355298, 19.17634]. These findings consistently suggest a robust
inverted U-shaped relationship between GVC presence and regional innovation. Specifically,
as the number of newly established GVC funds increases from a low initial level, it benefits
regional innovation. However, once the number of GVCs exceeds 14.768, further increases in
the number of newly established GVC funds become detrimental to regional innovation.

Therefore, Hypothesis 1 is supported.
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Table 4.3 Main results: GVC presence and regional innovation

Model 1 Model 2 Model 3 Model 4
Variables Innovation Innovation Innovation Innovation
GVC 15.836™" 7.299™* 7.529" 7.285""
(1.148) (0.928) (0.729) (0.701)
GVC squared -0.669"" -0.246"" -0.255" -0.253"
(0.087) (0.072) (0.053) (0.051)
S&E expenditure 102.672"*" -10.394
(30.524) (54.538)
GDP 2.522" -12.918"
(1.279) (3.086)
Financial convenience 3.767 -2.140
(0.554) (1.773)
Consumption capability -19.282"" -39.010™"
(5.029) (6.806)
Urbanization -22.130" -46.190""
(4.446) (6.171)
Informatization 0.004"* 0.002*
(0.001) (0.001)
Infrastructure 2,638 -1.963"
(0.431) (0.721)
Living environment -0.223* -0.035
(0.082) (0.110)
Constant 6.967"" -75.110™" 10.144™ 221.576™
(0.347) (13.867) (0.333) (31.588)
Year fixed effect No No Yes Yes
City fixed effect No No Yes Yes
Adj-R? 0.236 0.500 0.721 0.741
Observations 4029 4029 4029 4029

Notes: Robust standard errors are shown in parentheses; * p<0.05, ** p<0.01, *** p<0.001.
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4.5.3 Moderating effect of fiscal constraints and talent pool

Hypothesis 2 predicts that fiscal constraints negatively moderate the relationship between
GVC presence and regional innovation. Model 1 in Table 4.4 estimates Equation (2) and
reports the moderating effect of the fiscal constraint variable. In Model 1, the interaction term

between GVC presence and fiscal constraints exhibits a statistically significant negative

effect (@ = -4.826, p < 0.001), while the interaction term between the GVC presence

squared and fiscal constraints is significant and positive (a = 0.153, p < 0.01). Thus, when

local government finances are constrained, the curvature of the inverted U-shaped
relationship between GVC presence and regional innovation subdues. Hypothesis 2 is

therefore supported.

In addition, Hypothesis 3 proposes that talent pool will strengthen the relationship between
GVC presence and regional innovation. Model 2 in Table 4.4 estimates Equation (3) and
illustrates how the talent variable influences this inverted U-shaped relationship. Model 2

indicates that the interaction term between GVC presence and talent pool shows a statistically

significant positive effect (a = 0.006, p < 0.001), whereas the interaction term between the

GVC presence squared and talent pool is significant and negative (a = -0.0003, p < 0.01).

The regression results of Model 2 suggest that when a region is rich in talent pool, the
inverted U-shaped relationship between the number of newly established GVC funds and

regional innovation becomes steeper. Hypothesis 3 is supported.

Table 4.4 Moderating effect: fiscal constraints and talent pool

Model 1 Model 2
Variables Innovation Innovation
GVC 3.616™ 5262

(0.656) (0.811)

119



GVC squared -0.202" -0.120

(0.083) (0.085)
GVC x Fiscal constraints -4.826™"
(0.549)
GVC squared x Fiscal constraints 0.153"
(0.056)
GVC x Talent pool 0.006™"
(0.001)
GVC squared x Talent pool -0.0003™
(.0001)
Fiscal constraints -3.251™
(0.410)
Talent pool 0.020"
(0.008)
S&E expenditure 48.311 -6.368
(53.239) (52.525)
GDP -11.503™ -13.231™
(3.038) (3.082)
Financial convenience -0.801 -2.627
(1.733) (1.799)
Consumption capability -36.366™" -37.885™
(6.572) (6.757)
Urbanization -43.517" -43.450""
(5.956) (6.020)
Informatization 0.001™ 0.002"
(0.001) (0.001)
Infrastructure -2.029™ -2.259™
(0.705) (0.733)
Living environment -0.002 -0.020
(0.108) (0.112)
Constant 189.563™ 227.915"
(31.018) (32.018)
Year fixed effect Yes Yes
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City fixed effect Yes Yes
Adj-R? 0.755 0.746

Observations 4029 4029

Notes: Robust standard errors are shown in parentheses; * p<0.05, ** p<0.01, *** p<0.001.

4.5.4 Marginal effects plots: baseline model and moderating effect

To further illustrate the findings visually, this study plotted Figures 4.5 to 4.7. Figure 4.5
demonstrates the inverted U-shaped relationship between GVC presence and regional
innovation, with the shaded area representing the 95% confidence interval. The results
indicate that as the number of newly established GVC funds increases, regional innovation

performance initially rises and then declines, supporting Hypothesis 1.
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Figure 4.5 Effect of GVC presence on regional innovation

Furthermore, Figures 4.6 and 4.7 illustrate the moderating effects of fiscal constraints and
talent pool, respectively, on the inverted U-shaped relationship between GVC presence and
regional innovation. Specifically, Figure 4.6 shows that under conditions of low fiscal
constraints (i.e., I S.D. below the mean), GVC presence has a significant inverted U-shaped
effect on regional innovation. However, as fiscal constraints increase, this effect gradually

weakens (i.e., the inverted U-shaped curve flattens). The results of the marginal effect
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difference analysis show that when the fiscal constraint adjustment is increased from a low
level to a high level, the marginal effect of GVC presence shows a significant downward
trend, with a decrease of 14.753 units. Furthermore, the statistical significance test shows that
the t statistic is about -9.141 and is significant at the 1% level, indicating that the difference
has a very high statistical significance level. Thus, Hypothesis 2 is supported, confirming that
fiscal constraints weaken the inverted U-shaped relationship between GVC presence and

regional innovation.
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Figure 4.6 Moderating effect of fiscal constraints on the inverted ‘U’-shaped relationship

between GVC presence and regional innovation

Figure 4.7 reveals that when a region is rich in talent resources (i.e., 1 S.D. above the
mean), the inverted U-shaped relationship becomes steeper, confirming the enhancing
moderating effect of talent pool. In addition, the results of the marginal effect difference
analysis show that when the talent pool adjustment is increased from a lower level to a higher
level, the marginal effect of GVC presence shows a significant upward trend, with an
increase of 2.752 units. Furthermore, the statistical significance test shows that the t statistic
is about 4.006 and is significant at the 1% level, indicating that the difference has a very high

statistical significance level. This further supports Hypothesis 3.
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Figure 4.7 Moderating effect of talent pool on the inverted ‘U’-shaped relationship between

GVC presence and regional innovation

4.6 Regional difference analysis

Regional imbalance in innovation resources is one of the key characteristics of China’s
current development pattern (A. M. Wu et al., 2019). The quantile regression approach
employed as an additional test in this study provides a more detailed perspective on the
impact of GVC presence on regional innovation, particularly when heterogeneous effects
may exist across regions with different levels of innovation. Models 1, 2, and 3 in Table 4.5

correspond to the estimation results at the 0.25, 0.5, and 0.75 quantiles, respectively.

The quantile regression results reveal that the impact of GVC Presence on Regional
Innovation varies significantly across regions with different innovation levels. At the lower
innovation level (0.25 quantile), GVC Presence exhibits an inverted U-shaped relationship,
which is similar to the baseline outcomes. In contrast, at the median (0.5 quantiles) and
higher innovation levels (0.75 quantiles), GVC Presence consistently shows a significant
positive effect, with the strongest impact observed at the highest innovation level (a = 6.589,

p <0.001). This suggests that moderate involvement in GVC is crucial for regions with lower
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innovation capacity, while regions with higher innovation levels can further enhance their
innovation through deeper integration into GVC. This suggestion aligns with the current
realities of GVC practices in China: GVC funds are mainly concentrated in the developed
eastern coastal regions and provincial capital cities (CVINFO, 2020; CVINFO, 2022).
Additionally, financial convenience, informatization, and infrastructure demonstrate
significant positive effects across all quantiles, emphasizing their critical roles in enhancing

regional innovation.

It is worth noting that regions with higher regional innovation levels are more able to
organize greater regulatory forces to supervise the operation of GVC funds, offsetting the
resource misallocation problem caused by the lack of regulation, which is why a linear

relationship rather than an inverted U-shaped relationship appears at high quantiles.

Table 4.5 Quantile regression results

Model 1 (0.25 Quantile) Model 2 (0.5 Quantile) Model 3 (0.75 Quantile)

Variables Innovation Innovation Innovation
GVC 2.910™" 4.342™ 6.589™"
(0.170) (0.257) (0.456)
GVC squared -0.054™" 0.081"* -0.010
(0.014) (0.021) (0.037)
S&E expenditure -4.094 -11.673™ -17.907
(8.620) (13.094) (23.220)
GDP -0.229 -1.189" -2.770™
(0.371) (0.564) (0.100)
Financial convenience 1.078" 1.246™ 1.238™
(0.172) (0.262) (0.464)
Consumption capability 0.327 3.158 -5.823
(1.362) (2.069) (3.670)
Urbanization -1.060 -1.255 -2.200
(1.394) (2.118) (3.756)
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Informatization 0.001"" 0.003™" 0.007™"

(0.001) (0.000) (0.000)
Infrastructure 0.634™ 1.079" 1.878"
(0.467) (0.071) (0.126)
Living environment -0.024 -0.018 -0.038
(0.028) (0.042) (0.075)
Constant -14.133™ -6.736 8.469
(2.938) (4.463) (7.916)
Pseudo R? 0.203 0.309 0.437
Observations 4029 4029 4029

Notes: Standard errors are shown in parentheses; * p<0.05, ** p<0.01, *** p<0.001.

4.7 Robustness checks

This study conducts several additional analyses to test whether the results generated from

the baselines are robust.

4.7.1 Alternative model specifications

This study employed various estimation methods, including random effects model and
mixed effects model (Multilevel Linear Regression Model), to run the robustness tests.
Regression results in Table 4.6 were highly consistent with the main findings, thereby

confirming the robustness of the study.

It is worth emphasizing again that the fixed effect model was selected as the preferred
research model based on the results of the Hausman test (p = 0.000). The alternative model

here is used to test the robustness of the results of this study under other models.
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Table 4.6 Random effects model and mixed effects model results

Model 1 (random effects)

Model 2 (mixed effects)

Variables

GVC

GVC squared

S&E expenditure

GDP

Financial convenience

Consumption capability

Urbanization

Informatization

Infrastructure

Living environment

Constant

City: var (_cons)

Year: var (_cons)

Residual: var (Residual)

RZ

Observations

Innovation
7.884"*
(1.233)

-0.280""
(0.070)
83.899

(57.549)

1.754
(1.608)
4.935™
(1.690)

-22.472"
(12.472)
-12.441"
(5.530)
0.003"
(0.001)

0.104
(0.815)
-0.163
(0.224)
-80.899""

(22.364)

0.303

4029

Innovation
7.971°"
(1.254)

-0.286™"
(0.070)
122.208

(65.949)

-0.678
(2.257)
6.938™
(2.919)

-21.469"

(12.018)
-19.339™
(6.666)
0.003*
(0.001)
-0.725
(1.029)
-0.085
(0.224)
-84.552"*
(26.757)
397.491
248.515

44.458

4029

Notes: Standard errors are shown in parentheses; * p<0.05, ** p<0.01, *** p<0.001.
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4.7.2 Alternative measures of dependent variable

This study adopted one alternative dependent variable, regional patents, to test the
robustness of the baseline model. The regional patents variable is defined as the number of
patent applications per 10,000 people within the region. Patent data are sourced from CNRDS,
including applications submitted by all institutions within the region, making this alternative
variable distinct from, yet suitable for measuring, regional innovation as in the baseline
model. Table 4.7 report the estimation results after using the alternative dependent variable.

The consistency of the result with the baseline model further confirms the robustness of this

study.
Table 4.7 Estimation results after changing variables
Alternative measures of DV
Variables Regional patents
GVC 7.805"
(0.676)
GVC squared -0.317"
(0.047)
S&E expenditure -4.830
(54.232)
GDP -18.829™"
(3.765)
Financial convenience 0.911
(1.960)
Consumption capability -46.529™"
(7.369)
Urbanization -60.806""
(7.289)
Informatization 0.003™
(0.001)
Infrastructure -1.998™
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(0.711)

Living environment -0.124

(0.126)
Constant 245.406™

(33.948)
Year fixed effect Yes
City fixed effect Yes
Adj-R? 0.776
Observations 4029

Notes: Robust standard errors are shown in parentheses; * p<0.05, ** p<0.01, *** p<0.001.

4.7.3 Endogeneity

This research may be subject to endogeneity issues, including potential reverse causality
and omitted variable bias. Firstly, the level of regional innovation could influence the number
of GVC funds established locally. Specifically, cities with well-developed innovation
ecosystems tend to offer more investment opportunities and higher success probabilities,
which may incentivize local governments to establish more GVC funds. Additionally, despite
this study try to control for various variables, unobserved factors, such as administrative
efficiency, salary level and housing prices, may still influence regional innovation, leading to
omitted variable bias. To address potential endogeneity issues, this study applied a two-stage
least squares regression (2SLS) model. This study adopted a total of four instrumental
variables in the models. Inspired by Q. Du et al. (2024), this study used the lagged values of
the independent variable, GVC, and its square term (GVC squared) as part of the instrumental
variables. Moreover, this study selected a geographical variable of the cities—river length—
as one of the instrumental variables in this study, since such geographical factors can
influence institutional location choices but hardly affect innovation outcomes (W. Liu et al.,
2024). Finally, data from cities designated as fintech pilot zones can also serve as an

instrumental variable in this study. This pilot program is a crucial policy by the Chinese
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government aimed at reforming financing channels, with a focus on advancing financial tools
such as credit support, VC, capital market financing, and insurance services while this policy

is not directly related to regional innovation.

Table 4.8 reports the results of the second stage, with Model 1 presenting results without
control variables, while Model 2 includes them. This study found that the 2SLS estimation
results align with the findings in the baselines. It is worth noting that in the first-stage results,
whether control variables are included or not, a significant correlation is observed between
the instrumental variables and the independent variable, which passes the 5% significance
test. Additionally, this study assessed the quality of the instrumental variables through under-
identification tests and weak identification tests. The results of the under-identification tests
indicate that the instrumental variables are relevant level (p < 0.001) (Baum et al., 2007). The
weak identification tests yielded a value of 17.326, which is above the 10% maximal
instrumental variable size threshold (17.326 > 16.87), suggesting that weak instrumental
variables are not a concern (Stock & Yogo, 2002). Therefore, the endogeneity issues in this

study do not significantly affect the results.

Table 4.8 Two-stage least squares regression (2SLS) model results

Model 1 Model 2
Variables Innovation Innovation
GVC 38.819™ 26.333"
(2.886) (3.481)
GVC squared -2.572" -1.469™
(0.362) (0.368)
S&E expenditure 69.429"
(33.967)
GDP 3.075"
(1.481)
Financial convenience -1.317
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(0.788)

Consumption capability -23.897""
(5.196)
Urbanization -26.506""
(5.398)
Informatization 0.004"
(0.000)
Infrastructure 2.668""
(0.176)
Living environment -0.115
(0.103)
Constant -0.070 0.555
(0.850) (15.268)
F 543.62™" 293.93"
Under identification test 100.603*" 68.291""
Weak identification test 25.802 17.326
Observations 3792 3792

Notes: Standard errors are shown in parentheses; * p<0.05, ** p<0.01, *** p<0.001.

4.8 Discussion and conclusions

This study explores the relationships between GVC presence and regional innovation.
Using panel data from 237 cities in China from 2004 to 2021, this study identifies and
confirms a significant inverted U-shaped relationship between GVC presence and regional
innovation, with an inflection point at 14.768. This study also finds that the inverted U-
shaped relationship between the GVC presence and regional innovation becomes flattened
when local government experiences a high level of fiscal constraints, whereas this
relationship is intensified in regions with abundant talent resources. The regional difference
analysis reveals that the inverted U-shaped relationship is more pronounced in areas with
lower levels of innovation. This research makes theoretical contributions and provides policy
implications.

130



4.8.1 Theoretical contribution

The theoretical contributions of this study are multifaceted, rooted in its analysis of
Chinese city-level panel data and the identification of a non-linear relationship between GVC
presence and regional innovation. By integrating empirical findings with theoretical
refinement, this study advances the literature in four key dimensions, addressing gaps in

scope, mechanism, contextual embeddedness, and dynamic evolution.

First, this study expands the study scope of GVC innovation effects, which is from a ‘fund-
firm binary interaction to a ‘Fund-firm-Region’ value network system. Existing studies on
GVC innovation effects primarily focus on micro-level firm dynamics, emphasizing how
GVC embedding directly influences firms’ absorptive capacity, knowledge spillovers, and
innovation outcomes. While these works highlight GVC’s role as a ‘micro-innovation engine’,
they often overlook its systemic impacts at the regional scale—such as spatial spillovers and
institutional interactions. This study shifts the analytical lens from a ‘fund-firm’ binary to a
‘fund-firm-region’ value network, leveraging city-level data to examine how GVC presence
influences regional innovation as a system. Specifically, the city-level panel data enable us to
capture GVC’s spatial distribution and its systemic effects on regional innovation, rather than
isolating individual firm performance. For instance, the observed inverted U-shaped
relationship (with an inflection point at 14.768) suggests that beyond a critical threshold,
GVC presence may trigger crowding-out effects. This finding transcends traditional firm-
level analyses by revealing GVC’s role as a ‘spatial regulator’ of innovation. Moreover, by
situating GVC within China’s ‘strong government’ context, this study reveals its function as a
policy tool, that is local governments strategically deploy GVC funds to foster regional
progress, extending the traditional ‘fund-firm” VC model to a multi-level ‘value transfer

chain’ that prioritizes regional development over individual firm growth.
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Second, this study refines the non-linear relationship between GVC presence and regional
innovation. A central debate in the GVC-innovation literature concerns whether GVC
integration fosters or hinders innovation. This study resolves this ambiguity by demonstrating
a significant inverted U-shaped relationship between GVC presence and regional innovation,
conditional on contextual factors. Mechanistically, the inverted U-shape reflects a dynamic
balance between GVC’s innovation incentives and innovation costs. In early stages, GVC
funds inject external capital and technology, activating local innovation inputs and generating
spillover dividends. However, beyond the threshold, GVC expansion may induce resource
misallocation due to the lack of supervision and crowd out other capital resources, while
governments face diminishing returns on GVC supports, reducing regional innovation
marginal benefits. This dual mechanism explains conflicting prior findings: positive effects
often reflect early-stage GVC integration, while negative results stem from over-expansion.
Contextually, this relationship is moderated by fiscal constraints and talent endowments. In
regions with high fiscal constraints, limited government capacity to subsidize GVC weakens
the innovation incentive curve (flattening the inverted U-shape). Conversely, talent-rich
regions buffer against GVC risks, strengthening the upward phase by efficiently converting
external GVC resources into endogenous innovation. These moderations emphasize GVC’s
innovation impact is not universal but contingent on institutional capacities and regional
ecologies—an insight critical for emerging economies navigating ‘government-market’

dynamics.

4.8.2 Policy implications

The findings have significant implications for policymakers in emerging economies
seeking to foster innovation through participation in VC initiatives. First, local governments
should actively yet cautiously implement financing market participation strategies to

maximize the innovation benefits of GVC. GVC has been shown to be a critical driver of
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innovation, warranting serious consideration and involvement by authorities. However, this
study suggests that the impact of GVC is not simply linear; rather, it features diminishing
returns beyond a certain threshold. Therefore, policymakers must carefully calibrate the scale
of GVC programs to ensure they remain within an optimal range, maximizing innovation

outcomes.

Given heterogeneous impacts of GVC on regional innovation, differentiated strategies are
essential. For regions with already high levels of innovation, policymakers should consider
expanding GVC initiatives to further leverage their innovative capability. In contrast, for
cities with relatively weaker innovation capabilities, a more cautious approach is necessary.
While GVC can also serve as a channel to promote innovation in their cities, authorities must
avoid the pitfalls of crowding out and resource misallocation that can arise from an

overabundance of GVC projects.

In addition, it is crucial to develop talent attraction programs that can enhance the positive
effects of GVC on innovation. These programs could include incentives such as settlement
subsidies, tax breaks, and targeted training initiatives aimed at attracting and retaining highly
skilled individuals. By strengthening the local talent pool, regions can better leverage GVC to
drive sustained innovation growth. An integrated policy approach that combines GVC with
targeted talent development and careful program calibration will be key to achieving the

expected innovation outcomes in emerging economies.

4.8.3 Limitations and future research

This study has several limitations. First, the use of patent application counts as the measure
of innovation may have biased against those regional that have less supportive patent
application channels or those organizations that favour non-patent innovations such as basic

research or patent commercialisations that require innovative business models and strategies.
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However, without a comprehensive framework for regional innovation performance that
should encompass not only patents as innovation outputs but also broader innovation inputs
and innovation environments, patent data provides a systematic, comparable and reliable
measures of regional innovation performance. In future research, Furthermore, for innovation
outputs, it should be distinguished between various types of innovation (e.g., product, process,
business model) and consider how GVC might differentially affect these. In general, future
research could develop a more integrated innovation variable to test the findings, which may

provide a more comprehensive view of regional innovation dynamics influenced by GVC.

Second, this study is based on data from China, which, despite being the largest and most
representative emerging economy, may not fully capture the diversity of experiences across
different developing nations. Just as findings from Western industrialized countries do not
always generalize to the Chinese context, the impact of GVC observed in China may not
necessarily apply to other developing countries without further empirical evidence. Future
researchers are encouraged to replicate this study using cross-country data, which could not
only facilitate the broader application of the Chinese experience but also reveal differences in

how different emerging economies benefit from GVC during their development trajectories.

Third, the GVC variable constructed at the regional level in this study helps to observe its
regional spillover effects. However, such a paradigm is not conducive to distinguishing the
‘isolated effects’ of different forms of capital on regional innovation. Due to the current
difficulties in data collection and cleaning, this study provides this issue for future researchers

to think about and supplement.

Lastly, while one of the key contributions of this study is the exploration of GVC’s
regional spillover effects, the focus has primarily been on innovation performance. Given that

GVC initiatives are driven by government objectives, there may be additional goals that have
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yet to be empirically tested, such as industrial development and employment growth. Future
researchers should recognize that GVC’s impact may not be uniform across sectors. High-
tech and R&D-intensive sectors might respond differently to GVC investments compared to
traditional industries. Future research could expand the scope to examine the broader regional
impacts of GVC, thus providing a more comprehensive understanding of the multifaceted

performance outcomes associated with government-driven VC programs.
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Appendix A GVC in empirical research

GVC Numbers Examples
GVC as an Antecedent (IV) of Various Outcomes 74

1 Exits 14 R. Wang & Wu (2020); Y. Zhang

(2021)

2 Patent application 5 Pierrakis & Saridakis (2017)

3 Patent granted 5 Q. Du et al. (2024)

4 Staging 5 Guerini & Quas (2016)

5 Scale of VC industries 5 Leleux & Surlemont (2003)

6 Early-stage investments 5 Kovner & Lerner (2015)

7 High-tech investments 4 Lim & Kim (2015)

8 Employment 4 Croce et al. (2019)

9 Sales value 3 Grilli & Murtinu (2015)

10 Commercialization 3 Link & Scott (2010)

11 Investee's assets 3 Inoue et al. (2013)

12 Aggregate investment 3 Brander et al. (2015)

13 Share price returns 2 T. Li et al. (2024)

14 Investment patterns 2 (Bertoni et al. (2015)

15 Patent citation 2 Lee et al. (2023)

16 Firm productivity 2 Murtinu (2021)

17 Syndication 2 Munari & Toschi (2015)

18 Growth 1 Lerner (2010)

19 Value-adding activities 1 Luukkonen et al. (2013)

20 Write-offs 1 Buzzacchi et al. (2013)

21 Investment duration 1 Buzzacchi et al. (2013)

22 Targeted industry 1 Ge et al. (2024)

23 Return on investment (ROI) 1 J. Zhang & Gu (2024)
GVC as a Moderator of Various Relationships 7

24 IVC - Exits 2 D. J. Cumming et al. (2017)

25 Tax policy - Investment behaviour 1 Johan et al. (2014)

26 IVC - Investment behaviour 1 Bertoni et al. (2019)

27  Political uncertainty - Entrepreneurial firms 1 Suchard et al. (2021)
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28

29

Availability - Innovation

Targeted industry - Growth

Devarakonda & Liu (2024)

George & Prabhu (2000)

GVC as a DV That Is Affected by Various Antecedents

30

31

32

33

34

35

36

37

Profit distribution structures
Fund governance structure
Gender differences

Exits

VC reputation

Institutional environment
Individual cognitions

Characteristics of start-ups

Jadskeldinen et al. (2007)

D. J. Cumming & MacIntosh (2007)
Malmstrom et al. (2017)

Abrardi et al. (2019)

Abrardi et al. (2019)

Luo et al. (2019)

Johansson et al. (2021)

Breschi et al. (2022)
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