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Abstract

Social trust is a key component of the social fabric behind institutions and economic
outcomes. We contribute to this literature by looking at the role of social trust vis-a-
vis corporate innovation performance across Chinese provinces. China, though very
likely the most extraordinary emerging economy of the XXI century, is an insightful
context, a vast territory with a remarkable socio-economic and institutional hetero-
geneity, particularly across its provinces. Using multiple data sources covering the
period 20122017 our baseline model shows an increase in patents (applications
and granted) in provinces with higher level of social trust. These results remain con-
sistent to several sensitivity analyses including controlling for annual and industry
fixed effects, and to a specific identification strategy using 2SLS estimation. Further
model extensions also suggest that social trust is more impactful in provinces with
lower quality of formal institutions, among non-state owned rather than state-owned
firms, and among firms exhibiting more financial constraints. We argue that this
work enriches the current debate regarding the role of cultural traits within different
institutional frameworks. It also supports the perspective that policies formulated
around the mobility of knowledgeable individuals across regions and institutions,
along with collaborative research initiatives, can play a pivotal role.
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1 Introduction

Understanding the determinants of innovation is of paramount importance, as innova-
tion is a fundamental driver of economic growth (Romer, 1990). Extensive research
has explored the impact of formal institutional quality, including capital market
frameworks and property rights protections, on innovation (Brown et al., 2013; Cor-
naggia et al., 2015; Fang et al., 2017; Hsu et al., 2014; Lin et al., 2010). Innovation
is a complex, uncertain, and prolonged process that requires collaboration among
multiple organizations. The quality of formal institutions, such as laws, regulations,
property rights, and legal enforcement, plays a crucial role in shaping firms’ innova-
tion activities (Holmstrom, 1989; Qu et al., 2017).

However, over the past decade, increasing attention has been given to the role of
informal institutions, such as cultural values and social trust, in influencing innova-
tion (Ding et al., 2023, etc.). Building on this literature, we explore the role of social
trust in driving innovation within China. In the first part of the paper, we examine
how social trust influences patent applications and grants. We then deepen our anal-
ysis by investigating its impact on both breakthrough and incremental innovation.
Breakthrough innovations are often seen as a category of innovations that replace
existing technologies, potentially leading to a shift or transformation in the dominant
technological paradigm (Capponi et al., 2022). In contrast, incremental innovations
are frequently described as gradual advancements that enhance existing technologies
(Garcia & Calantone, 2002).

Social trust, sometimes referred to as “generalized trust,” reflects an individual’s
expectation that others, mainly unknown, are generally trustworthy, will adhere to
both formal and informal commitments, and will cooperate rather than act oppor-
tunistically (Stolle, 2002). Trust fosters cooperation and reduces transaction costs.
It strengthens ties among business partners, facilitates knowledge exchange, and
enhances information transmission, factors essential for high-risk innovation invest-
ments and idea generation that drive firms’ innovation (Bjernskov & Méon, 2015;
Crescenzi et al., 2013a, b; Dettori et al., 2012). Social trust represents a regional asset
that supports firms in developing and improving products and technologies (Bischoff
et al., 2023). Its importance becomes even more pronounced in environments where
contractual opportunism is prevalent, and formal contract enforcement is weak (Ding
et al., 2023; Lyu et al., 2023).

Empirical research suggests that trust plays a particularly significant role in coun-
tries with lower transparency, such as those lacking adequate accounting disclosures,
by mitigating information risks among collaborative partners. Trust is also more criti-
cal in contexts with weaker legal systems, where formal contracts provide less pro-
tection and are harder to enforce (Brockman et al., 2018). Collectively, these findings
suggest that social trust can serve as a substitute for formal institutions in fostering
innovation.

China provides an interesting contextual background reflecting economists’ and
institutionalists’ growing focus on transition and large emerging economies (Greif
& Tabellini, 2010; Tarabar, 2017). Although China has emerged as a global leader
in patent applications, much of its innovation has been characterized as exploitative
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rather than explorative. This highlights the crucial need to explore the factors that
may drive breakthrough innovation, particularly within the Chinese context.

Recent insightful studies have explored various aspects influencing innovation,
including the role of technology spillovers (Byun et al., 2021), the impact of the
digital economy (Liu et al. 2023), the influence of CEOs (Kraft et al., 2024), and the
effect of team experience in terms of prior collaboration on innovation projects (Li
et al. 2018). However, the role of informal institutional factors, such as social trust,
has been largely overlooked. While the impact of social trust on economic outcomes,
including innovation, has gained increasing attention over the past two decades
(Bjernskov & Méon, 2015; Crescenzi et al., 2013a, b; Dettori et al., 2012), trust holds
particular significance in China. Rooted in Confucian traditions, trust is considered
a key cultural principle that shapes social and economic exchanges among Chinese
citizens, as well as in business interactions (Li et al., 2020).

Our sample contains 12,113 observations and includes A-share listed companies
from 2012 to 2017. We build our dataset by exploiting different sources includ-
ing the Chinese General Social Survey (CGSS) for the variable trust; the Chinese
Research Data Services Platform (CNRDS) for patent data; the China Stock Market
& Accounting Research Database (CSMAR) for the data regarding firms’ financials
statistics; and the China Statistical Yearbook for annual provincial level GDP, R&D
and FDI statistics.

Our empirical strategy relies on a panel regression. The baseline model incorpo-
rates annual and industry fixed effects to mitigate measurement errors and control
for all time-invariant omitted variables. Empirical evidence shows that the number
of patents (both applications and grants) increases in provinces with higher levels of
social trust. These results remain robust across a series of sensitivity analyses and a
specific identification strategy using 2SLS estimation.

When we extend our analysis differentiating breakthrough from incremental inno-
vation, we find that social trust promotes breakthrough innovation. Notably, empiri-
cal evidence also indicates that social trust fosters breakthrough innovation without
undermining incremental innovation. These results remain consistent even after
accounting for year and industry fixed effects, as well as when controlling for indus-
trial technological shocks, following the approach of Brockman et al. (2018).

Building on the literature examining the determinants of breakthrough innova-
tion, we conduct further analyses using cross-sectional variations. Specifically, we
compare firms located in regions with higher versus lower quality formal institutions
(Brockman et al., 2018; Lyu et al., 2023; Ding et al., 2023) and high-tech versus non-
high-tech intensive firms (Brockman et al., 2018; Kong et al., 2021). Interestingly,
our findings suggest that social trust and formal institutions may function as substi-
tutes: in areas with weak formal institutions, social trust appears to drive innovation,
whereas in regions with strong formal institutions, the role of social trust in fostering
innovation diminishes. Regarding high-tech versus non-high-tech intensive firms,
we find that social trust significantly promotes breakthrough innovation in high-tech
firms.

This paper provides both theoretical and policy contributions.

Theoretically, it extends the research on factors influencing breakthrough innova-
tion. While most of the literature has focused on market and industry characteristics,
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as well as organizational aspects, the role of informal institutions, particularly social
trust, has been largely overlooked. This study provides valuable insights from this
perspective, demonstrating that social trust serves as an important external factor
in promoting breakthrough innovation, especially in contexts with weaker formal
institutions.

These findings also offer important policy implications. Breakthrough innovation
is crucial for large emerging economies striving for global technological leadership.
Although promoting social trust through public policy remains challenging (Cline &
Williamson, 2017), our results suggest that trust plays a significant role, particularly
in high-tech intensive firms, which are key drivers of breakthrough innovation (Liu
et al. 2023). This supports the policy recommendation of incentivising the digital
economy and high-tech sectors, even in regions with weaker formal institutions, as a
means of fostering radical and transformative innovation.

The remainder of the paper is structured as follows: Sect. 2 discusses the relevant
literature; Sect. 3 presents the contextual background; Sect. 4 introduces the data and
empirical strategy; Sect. 5 examines the impact of social trust on patent applications
and grants, including robustness checks; Sect. 6 explores the influence of social trust
on breakthrough and incremental innovation, incorporating additional robustness
checks and cross-sectional variations; finally, Sect. 7 concludes.

2 Relevant literature
2.1 Related research and hypothesis development

Various theoretical perspectives link social trust to innovation, with social capital
theory emerging as a particularly influential approach over the past two decades.
Innovation depends heavily on the generation and exchange of knowledge (Dettori
et al., 2012), and the literature widely acknowledges that these processes are shaped
by relational networks and linkages, both within and between groups, founded on
norms of cooperation and trust (Crescenzi et al., 2013a, b). Within the framework
of social capital theory, social trust is seen as an important catalyst for innovation: it
fosters interpersonal interaction, enhances cooperation across group boundaries, and
facilitates the flow of valuable knowledge (Capello & Faggian, 2005; Tura & Har-
maakorpi, 2005). Linking to the social capital perspective, the moral dimension of
social trust reflects the idea that people constitute a moral community and the belief
that can be trusted not to cheat (Uslaner, 2004). Social trust prescribes fairness to
strangers, helping trade associations, firms and universities to assume a cooperative
behaviour and to conform to values of cooperation beyond the personal kindship.
Social trust, within the radius it operates, facilitates teamwork, knowledge-sharing,
civic engagement, reciprocity, and efficiency, favours aspects of freedom and mod-
ernisation, makes commitments more credible as it enhances cooperative rather than
opportunistic behaviours (Carlin et al., 2009; Cline and Williamson 2020). Trust
implies a subjective positive expectation regarding others’ intentions and actions,
reinforcing the belief that a potential counterparty will act in a non-harmful manner
(Gambetta, 1988). This fosters cooperation and reduces the need for costly monitor-

@ Springer



Eurasian Business Review

ing and enforcement mechanisms (Jap et al., 1999; Poppo et al., 2016; Rousseau et
al., 1998).

A high-trust society can facilitate innovation by fostering an environment con-
ducive to collaborative activities and knowledge-sharing, which, in turn, enhances
innovation output. Recent studies have linked social trust to patent applications and
patents grants (Ding et al., 2023; Lyu et al., 2023), suggesting that trust plays a cru-
cial role in the innovation process.

There is broad consensus that trust helps lower agency costs (Guiso et al., 2015)
by mitigating opportunistic behaviour, thereby facilitating innovation contracting
(Xie et al., 2019). On a complementary perspective, it has been argued that higher
level of trust cultivates a culture of tolerance for failure (Ding et al., 2023), a crucial
factor given that innovation inherently involves uncertainty and risk (Hoskisson et
al., 2002). Innovation is often related to high-risk of failure. As correctly highlighted
by Ding et al. (2023), career concern theory suggests that managers may be reluctant
to engage in innovation because failures could be interpreted as a reflection of poor
managerial ability, potentially jeopardizing their careers (Narayanan, 1985; Holm-
strom, 1999; Aghion et al., 2013). As a result, both theoretical and empirical research
highlights that tolerance for failure is crucial for fostering innovation (Holmstrom,
1989; Manso, 2011; Tian & Wang, 2014). In this context, social trust plays a sig-
nificant role: in high-trust societies, people are more inclined to view failures as the
result of external factors rather than individual incompetence. Empirical evidence
supports the notion that creativity and innovation thrive in firms that exhibit a high
tolerance for risk (Tian & Wang, 2014). Additionally, surveys indicate that compa-
nies operating in high-trust environments tend to achieve higher innovation output,
as management provides greater support and tolerance for employees navigating fail-
ures during the innovation process (Xie et al., 2019).

Even successful innovation faces the risk of intellectual property expropriation,
which lowers firms’ private returns and discourages investment (Ang et al., 2014).
Trust, as a social norm, shapes behaviour by imposing moral expectations (Berglund
& Kang, 2013; Uslaner, 2002). In high-trust societies, the perceived cost of opportun-
ism is higher, reducing behaviors like fraud and tax avoidance (Dong et al., 2018; Xia
et al., 2017). Consequently, firms in such environments may perceive lower intellec-
tual property risks, suggesting that trust fosters innovation by enhancing the expected
return on innovative efforts.

Hence, we propose the following hypothesis:

H1: Social trust can promote innovation within the Chinese context.

An important distinction within innovation research is the one between breakthrough
and incremental innovation (Byun et al., 2021; Liu et al. 2023).

Breakthrough innovations are generally regarded as a subset of innovations that
replace existing technology, potentially resulting in a shift or transformation in the
prevailing technological paradigm (Capponi et al., 2022). This process requires the
exploration and integration of new knowledge (Li et al. 2018). Such innovations can
drive ecological changes in the current state of the art in technology, leading to addi-
tional economic benefits (Ahuja and Lampert 2001).
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Incremental innovations, on the other hand, are often defined as innovations that
are new to the firm but not new to the market (Byun et al., 2021). Unlike break-
through innovations, incremental innovations require only small modifications to
existing knowledge. They are often referred to as continuous innovations when the
outcome of the innovation process improves existing technology (Garcia & Calan-
tone, 2002). In contrast, breakthrough innovations are frequently associated with
radical innovations, representing entirely novel products, processes, or services that
differ significantly from existing ones (Dahlin & Behrens, 2005; Golder et al., 2008).
These innovations can be transformational, completely reshaping product lines and
influencing future innovations (Dahlin & Behrens, 2005). More generally, incremen-
tal innovation relies on the exploitation of existing ideas, while breakthrough innova-
tion necessitates the exploration of new knowledge (Byun et al. 2021).

Analysing the factors influencing these types of innovation is of paramount impor-
tance (Datta & Srivastava, 2023). Breakthrough innovations enable companies to
shape the competitive landscape and secure profitable market positions (Ahuja &
Lampert, 2001). Successful breakthrough inventions provide firms with sustain-
able competitive advantages and allow them to capture future markets, generating
economic rents. Thus, breakthrough innovations serve as a crucial strategic tool for
firms. Meanwhile, incremental innovations, according to several scholars (Hopp et
al., 2018), help firms maintain competitiveness in the short term, whereas radical
innovation fosters long-term growth by displacing existing products, creating entirely
new product categories, and altering the relationships between customers and suppli-
ers (McDermott and O’Connor, 2002). Beyond providing firms with considerable
knowledge advantages, breakthrough innovations can also enhance a firm’s reputa-
tion, which is essential for strengthening its innovation competitiveness (Gittelman
& Kogut, 2003).

So far, the factors considered in the literature for analysing breakthrough and
incremental innovations have focused on technological environmental dynam-
ics (Bao et al., 2012), industry competition (Ahuja & Lampert, 2001), government
policy (Beck et al., 2016), organizational size and knowledge absorptive capability
(Fores & Camison, 2016), CEO career vision (Cho & Kim, 2017), and the adapt-
ability and flexibility of the top management team (Raffaelli et al. 2019). However,
scarce attention has been devoted to informal institutional aspects such as social trust.

In this regard, Li et al. (2018) analyse the efficiency of team members in assimilat-
ing new knowledge by examining the collaborative aspects of inventors. They argue
that a team composed of inventors who have previously collaborated is more effi-
cient in this respect than a team with many new members. This is because preexist-
ing collaborative experience fosters network cohesion, facilitating the formation of
strong ties, which are more effective in transmitting and integrating tacit and complex
knowledge (Alguezaui & Filieri, 2010; Rost, 2011). Therefore, preexisting collabora-
tive relationships among team members enhance knowledge exploration.

By contrast, new ties and partnerships have the important advantage of introduc-
ing fresh ideas and perspectives, which are essential for knowledge exploration. The
main challenge, however, is that the communication costs associated with new col-
laborative relationships are significantly higher than those of preexisting ones. This
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is a crucial factor to consider, as difficulties in communication among new team
members may increase the likelihood of failure (Li et al. 2018).

There are at least two reasons why social trust is a positive influencing factor for
breakthrough innovation. First, trust fosters a culture of tolerance for failure, thereby
reducing managers’ career concerns when making innovation decisions (Ding et al.,
2023). Pursuing breakthrough innovation involves challenges often associated with
high costs, long-term resource commitments, uncertain returns, significant risks, and
a high failure rate (Kraft et al., 2024). Second, trust facilitates knowledge sharing,
reduces transaction costs, and enhances cooperative behaviour under the general
expectation that others will reciprocate rather than engage in rent-seeking (Fukuyama
1995). In high-trust environments, individuals tend to collaborate more effectively,
leading to increased efficiency (Wu et al., 2014). Since breakthrough innovation
requires a stronger focus on knowledge exploration, its success depends on how
effectively team members assimilate and recombine new knowledge (Koch, 2011).
This effectiveness is shaped by the collaborative relationships among team members
(Obstfeld, 2005).

Various studies have examined the factors influencing the tension between break-
through and incremental innovation. For example, Balsmeier et al. (2017) argue that
independent boards of directors encourage firms to focus on familiar technological
domains, thereby limiting their pursuit of breakthrough innovations. Conversely,
recent empirical evidence suggests that this tension between breakthrough and incre-
mental innovation can be mitigated through access to external resources (Liu et al.
2023). Social trust may represent one of these resources.

Social trust may also benefit incremental innovation. Incremental innovation relies
on existing technology and, in many cases, a well-established business model, mak-
ing the innovation process less risky compared to that required for breakthrough
innovation (Liu et al. 2023). However, incremental innovation may also incorporate
elements of radical and exploratory innovation, allowing organizations to remain
competitive (Datta et al., 2015). This is more likely to occur in a context where
ideas and information are widely disseminated, which is characteristic of high-trust
environments.

We posit that social trust may represent a key intangible resource that enables
firms to generate new or improved products and technologies to achieve a competi-
tive advantage. Therefore, we propose the following hypothesis:

H2: Social trust can promote breakthrough innovation without hindering incremental
innovation.

2.2 Cross-sectional predictions

Following Brockman et al. (2018) we exploit cross-sectional variations in the rela-
tionship between trust and innovation (breakthrough and incremental) conditional
on: (1) quality of formal institutions, and (ii) high-tech intensiveness. This contributes
to a better understanding of potential mechanisms through which social trust is asso-
ciated with breakthrough and incremental innovation.
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The quality of formal institutions is a key component providing protection of intel-
lectual property rights and alleviating firms’ concern about intellectual property risks
(Ding et al., 2023). Whether social trust influences innovation by fostering long-term
collaboration and reduce opportunistic behaviour, this should be more pronounced
in regions with weaker quality of formal institutions. In such regions where formal
contract are less enforceable, social trust might serve as substitute. The rationale is
that where formal institutions are weaker, cultural norms, such as social trust, boost-
ing informal relational governance are potentially more valuable (Brockman et al.,
2018). Hence, we expect that social trust is more significant in provinces with lower
quality of formal institutions. On the contrary we expect that stronger formal institu-
tions should help promoting innovation mitigating the influence of informal cultural
norms. This substitution effect between social trust and formal institutions has been
empirical supported in previous works. This perspective has found empirical support
in previous works. Using patent data from the U.S. Patent and Trademark Office
(USPTO) Brockman et al., 2018 report that the beneficial effect of trust on innova-
tion is significantly more pronounced in context with weaker formal institutions sug-
gesting a substitution effect between formal institutions and social trust. Similarly,
using patent applications and grants these findings have been corroborated by Ding
et al. (2023) in the context of China. Both in Brockman et al. (2018) and in Ding et
al. (2023) these results are robust to the control of year and industry fixed effects.
Following this literature but using breakthrough and incremental innovation we test
whether there exists a substitution effect between social trust and formal institutions.

Regarding high-tech intensiveness, previous works report that social trust is more
effective among firms with greater high-tech intensity (Brookman et al. 2018).

High-tech firms have a higher scientific and technological foundation for break-
through innovations (Liu et al. 2023). However, the literature suggests that firms
in high-tech-intensive industries face higher risks of losing their core competitive
advantages due to the ambiguity of property rights over most intangibles, as well as
the difficulty of appropriating benefits from such assets (e.g., Himmelberg & Petersen,
1994). These firms also encounter greater competition, making the efficient deploy-
ment of resources and the first-mover advantage critical (Chesbrough & Crowther,
2006). Additionally, high-tech-intensive firms are often subject to higher informa-
tion asymmetry and adverse selection problems due to longer investment horizons,
higher idiosyncratic risk, and greater return uncertainty (Brown et al., 2013; Hsu et
al., 2014). Brockman et al. (2018) find that the relationship between trust and open
innovation, measured in terms of co-owned patents across 29 countries, is stronger
among high-tech-intensive firms. These results are consistent with those of Kong
et al. (2021), who report that the coefficient for trust is more statistically significant
within the sub-sample of high-tech firms compared to the sub-sample of non-high-
tech firms. Following this literature, we would expect a more statistically significant
coefficient for the trust variable in the context of high-tech-intensive firms.
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3 The contextual background

Over the past few decades, China has made remarkable achievements in economic
development becoming the second largest economy GDP worldwide following an
economic growth model based on factor input and external demand export. Since
2012, though, the government has put forward the strategy of innovation-driven
development and proposed to accelerate the shift from a stage of high-speed growth
to a stage of high-quality development. The economy aims to transform from export-
driven and investment-driven to innovation-driven. through the implementation sev-
eral scientific and technological innovation projects and strengthening of research
and development in key technology'. Policy support is given to enterprises to invest
in basic research and purchase equipment. Annual scale of various tax incentives
to support innovation has exceeded one trillion RMB. During this period, finan-
cial policy tools are created to support innovation. Corporate R&D spending has
maintained double-digit growth, and a large number of innovative enterprises have
emerged. From 2012 to 2022, China’s R&D expenditure increased from 1 trillion
RMB to 2.8 trillion RMB, and China’s ranking in the Global Innovation Index rose
from 34th to 11th.2 According to the World Intellectual Property Organization (WIPO
2020), the country has become a global leader in patent applications, surpassing the
United States for the first time in 2019 in filings under the Patent Cooperation Treaty
(PCT). However, even though this significant progress, as in other emerging econ-
omies, many companies have primarily focused on exploitative innovation, often
at the expense of explorative approaches (Liu et al. 2023). This tendency toward
a strategy characterized by “high quantity, low quality” has led to a shortage of
forward-looking technologies (Boeing & Mueller, 2019; Yang et al., 2022), raising
concerns about China’s ability to achieve breakthrough innovation. This, recently,
has inevitably attracted the attention of scholars in understanding factors affecting
technological advancements such as breakthrough innovation (Liu et al. 2023). More
generally, since the implementation of innovation-driven strategies, there has been
a growing emphasis on understanding the various factors influencing innovation in
Chinese firms, with particular focus on the role of formal institutions, given the sub-
stantial variations in the evolution of regional institutional frameworks (Qu et al.,
2017). Firms tend to have different levels of innovation, and this is often related to
the region where they operate. Part of this cross-regional variation has been attributed
to the complex formal institutional setting. While China’s central government is the
main authority to make laws, policies and regulations, their implementations is under
the direction and the responsibility of the regional government (Liu et al. 2014).
Regional institutions, hence, may facilitate or hinder innovation activities which are
more likely to be promoted in regions with better functioning institutions able to
ensure the transparency of regulatory regimes and protect property rights (Meyer et
al., 2009). Indeed, a functioning institutional framework reduces the transaction costs
of business operations and support the effective functioning of market mechanisms
(Liu et al. 2014). Furthermore, cross-regional variation in innovation activities, or

! Referring to: https://www.gov.cn/zhuanti/20231hzfgzbg/index.htm.
2 Referring to: https://www.most.gov.cn/kjbgz/202212/t20221230_184140.html.
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unequal innovation across the provinces in China, cannot be fully understood without
emphasizing the importance of reforms related to fiscal decentralization implemented
in the late 1970s and subsequent decentralization policies in China. Studies on the
effects of fiscal decentralization mainly advocate its positive impacts on economic
growth, as it enhances the economic efficiency of government and promotes devel-
opment (Oates, 1993). Similarly, in the Chinese context, fiscal decentralization has
positively contributed to the growth process (Lin & Liu, 2000), enabling China to
achieve impressive growth figures for some time. However, this positive contribution
may be conditional on provincial characteristics, as the relationship between fiscal
decentralization and provincial growth differs across regions (Ding, 2007).

Compared to other countries, Chinese-style fiscal decentralization is characterized
by the coexistence of political centralization and economic decentralization (Yi et
al., 2023). The central government sets performance standards to be achieved, and
local governments pursue these goals using their fiscal autonomy. This structure is
expected to fuel competition among local governments for better economic perfor-
mance, particularly by investing in high-value-added production and promoting tech-
nological innovation. By doing so, and depending on their pre-reform endowments
and conditions, local governments can improve resource efficiency by reallocating
resources to more productive activities and enhancing institutional quality by curb-
ing rent-seeking and corruption practices (Zhou et al., 2020). However, provincial-
level competition can also exacerbate regional inequalities depending on how local
governments utilize their fiscal autonomy. As a result, fiscal decentralization contrib-
utes both to promoting innovation and to amplifying disparities in innovation levels
across regions.

However, the influence of social and cultural values has been notably understudied
(Li et al., 2020). In this regard, a better understanding of the economic development
of China cannot ignore the role of social trust and values internalized in the Chinese
society driving social and economic exchanges (Chan et al. 2015). China is a vast
territory where the development of religion, history, language, cultural and moral
values is regional-oriented. For instance, Li et al. (2020) show that values of trust
and honesty inherent in the Confucianism are not socially internalized uniformly
across China reporting that in regions where these values are more present, trade
credit is more likely to occur. This reinforces the emerging wisdom that while the
still cross-regional uneven and underdeveloped formal institutional setting cannot be
the solely responsible of the Chinese incredible economic growth, other factors more
embedded in the Chinese society such as cultural values and social norms need to be
properly considered (Chan et al., 2015; Li et al., 2020).

4 Data & methodology
We construct a panel dataset by merging data from various datasets. First, data
regarding the social trust comes from Chinese General Social Survey (CGSS) which

was conducted across 28 provinces in 2012. CGSS is aimed to systematically moni-
tor the changing relationship between social structure and quality of life in both urban

@ Springer



Eurasian Business Review

and rural China. Stratified and multistage sampling was applied to ensure all Chinese
adults (respondents above 18 years old) were covered with equal probabilities.

Second, data regarding firm financials and patent statistics are obtained from
the China Stock Market & Accounting Research Database (CSMAR) and Chinese
Research Data Services Platform (CNRDS) for A-share listed companies span from
2012 to 2017. Annual provincial level GDP, R&D and FDI statistics are extracted
from China Statistical Yearbook. Eventually, our sample contains 12,113 observa-
tions. To mitigate the influence of outliers in the data, all continuous variables are
winsorized at the 1st and 99th percentiles. Then, we define the main variables used
in the analysis. Table 1 provides descriptive statistics, and the specific definition of
each variable is shown in Table A1 in Appendices. Moreover, Table A2 in the Appen-
dix presents the distribution of firms across provinces over the years. The data indi-
cates a steady increase in the number of firms over time. Among the 28 provinces,
Guangdong (southern coastal province), Zhejiang (eastern coastal province), Jiangsu
(eastern coastal province), and Beijing (northern capital city) have the highest con-
centration of firms in the dataset. In contrast, Ningxia (north-central autonomous
region), Qinghai (northwestern province), Gansu (north-central province), and Inner
Mongolia (northern autonomous region) have the lowest concentration of firms.

We estimate linear models for analysing the relationship between social trust and
firm innovation, and the model is as follows:

Table 1 Descriptive statistics. Source: authors’ own calculations

Variable N mean sd min max
LNpatent 12,113 3.155 1.414 0.000 9.705
LNgrant 12,113 2.924 1.426 0.000 9414
CITATION90 12,113 0.106 0.170 0.000 1.000
CITATION95 12,113 0.052 0.118 0.000 1.000
CITATION99 12,113 0.008 0.042 0.000 1.000
Invent 12,113 2.251 1.436 0.000 8.930
Utility 12,113 2.277 1.537 0.000 8.905
Design 12,113 0.805 1.243 0.000 7.300
selfcita 12,113 0.0720 0.152 0.000 1.000
Trust 12,113 3.469 0.103 3.156 4.040
ROA 12,113 0.036 0.446 -48.320 1.126
Size 12,113 7.765 1.243 1.609 13.21
Age 12,113 16.230 5.469 3.000 117.000
FAR 12,113 0.220 0.155 0.000 0.948
LEV 12,113 0.414 0.614 0.008 63.97
Topl 12,113 35.150 15.010 0.290 89.99
DUAL 12,113 0.286 0.452 0.000 1.000
Board 12,113 0.375 0.056 0.182 0.800
LNgdp 12,113 10.470 0.627 7.546 11.40
Rdgdp 12,113 2.457 1.185 0.580 5.610
LNfdi 12,113 7.724 1.178 3.332 9.777
Religion 12,113 0.169 0.106 0.030 0.960
LNuniver 12,113 4.647 0.336 2.197 5.017
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Innovy = B o+ B 1Trustjs + Z B ;Controlit + 0 » + v, + €4t

Where dependent variable Innov;; represents firm innovation for firm i operating in
province j, at year t. Trust;; denotes for the degree of social trust where the sample
firms are situated. Control;; represents several control variables that are included
to isolate the influences of firm attributes and provincial differences on innovation.
?:, 7t represents industry and year fixed effects, respectively. e;; is a random error
term. Our regressions are clustered at province level. Based on the hypotheses, 51
is expected to be greater than zero, meaning that social trust has a positive effect on
corporate innovation.

4.1 Dependent variables
4.1.1 Patents applied and grants

Following previous research (Crescenzi et al., 2013a, b, 2016; Gupta et al., 2020;
Hasan et al., 2020; Yim & Kang, 2024) we use patent applications and patent grants
for firms’ innovation performance. We are aware that this proxy presents some short-
comings. Not all industries tend to patent with the same intensity as patents tent to
be biased towards the sectors of the economy where inventions are protected by
patenting. Additionally, while some inventions, particularly those process-oriented,
are nonpatentability, patent-based innovation indicators fail to account for the dif-
ferentiated degree of novelty of patented products (Crescenzi et al., 2013a, b). How-
ever, besides being widely used to proxy innovation, patents can provide necessary
information about the intangible assets of the enterprise such as market value (Chen
etal., 2017). Furthermore, they are considered reliable measures of innovative output
providing comparable information on inventions across different regions and a broad
range of technological sectors (Crescenzi 2016).

To ensure robustness in our findings we mitigate the aforementioned shortcom-
ings in several different ways. Firstly, we express the variable patents in natural logs
plus 1 to mitigate the positive skewness of the distribution of patent applications and
granted (Gupta et al., 2020; Hasan et al., 2020). Secondly, we extend our baseline
model by employing industry fixed effects to address heterogeneity across industries
and potential unobserved industry-specific factors that may confound the relation
under investigation (Gupta et al., 2020; Hasan et al., 2020; Li et al., 2013). Thirdly,
following Cassiman and Veugelers (2006), we replicate our functional form by adopt-
ing a Tobit model estimation to control for potential skewness in the distribution of
the patents and for granted as well as to deal with potential censored data. Finally,
we employ an alternative measure of innovation based on the total number of patent
applications of a company during the year over the total R&D investment in that year
(Acharya et al., 2014; Hasan et al., 2020).

4.1.2 Breakthrough and incremental innovation

We construct seven innovation variables: four measuring breakthrough innovation
and three measuring incremental innovation. Breakthrough innovation variables are
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typically based on the technical merits of an innovation and are often associated with
highly cited patents (Byun et al., 2021; Liu et al. 2023; Li et al. 2018). Following
this literature, we use different percentiles of top patent citations, including the top
10%, 5%, and 1%, labeled respectively as CITATION90, CITATION9S, and CITA-
TION99. For example, CITATION9O0 is calculated as the ratio of a firm’s patents
filed in a given year that fall within the top 10th percentile of the most cited patents
among all patents filed in the same category and year. The same approach is applied
to CITATION95 and CITATION99.

As the fourth variable for breakthrough innovation, we adopt the number of inven-
tion patents (Invent), following Liu et al. (2023). The State Intellectual Property
Office of China classifies patents into three categories: utility patents, design pat-
ents, and invention patents (Sun et al., 2008). An invention patent represents a novel
technical solution for a product or method (Ziam et al., 2013) and serves as a more
reliable indicator of a firm’s breakthrough innovation capability and performance
compared to utility and design patents (Zhang et al., 2019). Therefore, we use the
logarithm of the number of invention patents plus one as the fourth measure of break-
through innovation (Li & Zheng, 2016).

Finally, we use utility patents and design patents compared to invention patents
to identify incremental innovation (Byun et al., 2021). Also, we construct a third
variable named selfcita to measure incremental innovation. A higher number of self-
citations indicates that a company’s research is primarily based on its own existing
technology, suggesting more incremental innovation (Byun et al., 2021).

4.2 Independent variable: trust

Using the Chinese General Social Survey (CGSS) our measure of social trust derives
from the question “In general social interactions or contacts that do not directly
involve money interests, do you think there are many people you can trust among

LLINNT3

strangers?“. Responses are in scale (1-5) “mostly untrustworthy”, “mostly untrust-
worthy”, “half of the trustworthy and untrustworthy”, “mostly trustworthy” and
“mostly trustworthy”. We calculated the average value of all respondents in each
province for creating the social trust index. The variable trust is set for the year 2012.
Several studies have adopted a variable of trust in a specific year within a panel
analysis (Wang & Li, 2017; Cruz-Garcia and Peiro-Palomino 2019). This is because
based on extensive evidence there is a general consensus in the literature to consider
social trust as a variable changing very slowly over time (Tabellini, 2008; Uslaner,
2008; Guiso et al. 2015). Considering 20 different market economies, Knack and
Keefer (1997) find a correlation coefficient of 0.91 between the levels of trust in the
year 1981 and the levels of trust in the year 1990. Within the context of China, Yang
et al. (2011) reports an average level of social trust of 0.53 between 1990 and 2010 in
China, with the standard deviation of only 0.06.

4.3 Other controls

Following previous innovation studies (Chen et al., 2017; Gupta et al., 2020; Hasan
et al., 2020), we include two levels of control variables, one at the firm level and one
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at the provincial level. First, company characteristic variables, including enterprise
size (Size), enterprise age (Age), profitability (ROA), financial leverage (Lev) and
fixed asset ratio (FAR), the proportion of the first largest shareholder (Top1), board
structure (Board), duality (Dual) are selected.

The literature suggests that firm size and profitability may influence collabora-
tive agreements and, consequently, corporate innovation performance (Belderbos
et al. 2004; Tether, 2002). Younger and smaller firms may also face significant
resource constraints that affect their ability to produce innovative output (Brockman
et al., 2018), although younger firms may simultaneously invest more in innovation
performance.

Prior studies argue that independent boards of directors can shape firms’ decisions
regarding whether to invest in exploitative rather than exploratory innovations (Bals-
meier et al., 2017). Additionally, CEO duality, which increases the power of CEOs,
may expose them to greater career risk, potentially influencing their willingness to
engage in riskier innovative projects (Ding et al., 2023).

Cross-regional differences in economic development could drive differences in
companies’ innovation (Rupasingha et al., 2006). Accordingly, GDP(LNgdp), pro-
vincial innovation input (Rdgdp), and foreign direct investment (LNfdi) are included
to control their influence on innovation performance. In addition, we also control for
a dummy labelled Reform indicating the provinces that in 1980 were selected by the
Chinese government to establish the so called Special Economic Zones (SEZ) which
used to include the provinces of Shenzhen, Zhuhai, Shantou and Xiamen. The SEZ
was created to adopt measures such as tax reduction in order to encourage foreign
investment, and to introduce advanced technology and management methods. The
rationale of including this dummy is that in provinces with well-established institu-
tions firms are more likely to generate innovation due to a more supportive finan-
cial, legal, and educational institutional infrastructure, as well as a more appealing
taxation able to attract more talented, risk taking and innovative activities (Liu et al.,
2014; Shu et al. 2015).

Following Qu et al. (2017) we also include the number of universities at prov-
ince as education institutes in a region can contribute to the knowledge transfer, and,
hence, affect innovation.

To ensure that our trust variable does not also capture attitudes towards religion,
we include a variable called “religion” indicating a country’s adherence to religion,
following Brockman et al. (2018). Specifically, this variable is binomial and derived
from the CGSS survey, based on the question of whether the respondent identifies as
religious. If the respondent is religious, the variable equals 1; otherwise, it equals 0.
We then calculate the proportion of religious believers in a province relative to the
total population of that province.

The inclusion of this variable is supported by previous literature suggesting that
religious beliefs reflect an important aspect of informal cultural norms, and, thus,
may be correlated with social trust (e.g., Guiso et al., 2006, 2008; La Porta et al.,
1997). To ensure that our trust variable does not capture the effect of religiosity,
we include this variable in all model specifications. The coefficient for this variable
appears to be negative and is not statistically significant.
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5 Empirical results

5.1 Baseline model: hypothesis 1

Table 2 presents our baseline empirical model, where the variables of innovation,
in terms of patent applications and grants, are a function of social trust and several
covariates indicating firms’ characteristics and economic variables at the provincial
level. Hypothesis 1 appears to be confirmed. The baseline functional forms pre-

Table 2 Baseline regression results

@) @ (©)) “
Variables LN(appl+1) LN(appl+1) LN(grant+1) LN(grant+1)
Trust 0.087%** 0.041* 0.095%** 0.055%*
(0.032) (0.023) (0.029) (0.023)
ROA 0.843%* 1.775%** 0.906** 1.914%**
(0.361) (0.266) (0.360) (0.267)
Size 0.587%** 0.609%** 0.587%** 0.609%**
(0.027) (0.026) (0.027) (0.026)
Age -0.012%** -0.006 -0.015%** -0.007
(0.004) (0.004) (0.004) (0.005)
FAR -1.300%** -0.922%** -1.254%** -0.845%**
(0.269) (0.172) (0.293) (0.177)
LEV 0.105 0.268*** 0.127 0.229**
(0.109) (0.089) (0.116) (0.089)
Topl -0.001 0.001 -0.000 0.001
(0.002) (0.002) (0.002) (0.002)
DUAL 0.094** 0.026 0.079* 0.019
(0.039) (0.026) (0.042) (0.027)
Board 0.612 0.217 0.637* 0.285
(0.373) (0.308) (0.362) (0.301)
LNgdp 0.012 -0.228 -0.037 -0.244
(0.210) (0.227) (0.208) (0.226)
rdgdp 0.003 0.024 -0.004 0.015
(0.032) (0.036) (0.033) (0.036)
LNfdi 0.143* 0.115 0.146* 0.119
(0.073) (0.082) (0.073) (0.083)
Reform -0.013 0.068 0.016 0.103**
(0.057) (0.060) (0.043) (0.047)
Religion -0.146 -0.350 0.020 -0.278
(0.344) (0.283) (0.238) (0.210)
LNuniver -0.013 0.208 0.077 0.227
(0.277) (0.293) (0.267) (0.283)
Observations 12,113 12,113 12,113 12,113
R-squared 0.259 0.432 0.256 0.434
Industry FE No Yes No Yes
Year FE No Yes No Yes

Clustering standard errors in parentheses. *** p<(0.01, ** p<0.05, * p<0.1. Source: authors’ own

calculations
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sented in columns (1) and (3) show a positive and statistically significant relationship
between social trust and the variables of innovation.

In order to isolate the influence of unknown omitted factors across industries and
years, and to reduce problems of model misspecification, we control for industry and
year fixed effects in columns (2) and (4). The relationship between social trust and the
variables of innovation remains unaltered. As the variable of social trust increases by
one standard deviation, patent applications and patent granted increase by 4.1% and
5.5% respectively.

We employed fixed effects estimations to address endogeneity issues. Particu-
larly in the context of innovation, different industries may have specific character-
istics, including regulatory environments, technological trends related to innovation
processes, and levels of competition. Some of these unobservable factors might be
related to both innovation and social trust. Particularly important in a panel setting
like the one we use, industry fixed effects mitigate the above issues and help better
isolate the impact of social trust on innovation, considering the peculiar character-
istics of different industries (Gupta et al., 2020; Hasan et al., 2020). Similarly, there
might be time-varying factors and trends that could influence trust and innovation
across all industries and firms. As a robustness test, including year fixed effects helps
control for these factors and detect a relationship between trust and innovation that is
consistent across the period of time considered (Gupta et al., 2020). The relationship
between social trust and innovation remains unaltered with the inclusion of fixed
effects controls, strengthening the internal validity of our empirical model.

Finally, in the baseline regression model, we include three provincial control vari-
ables: GDP, provincial innovation input, and foreign direct investment.

In the next sub-sections, we proceed with further sensitivity analyses, including:
(i) the employment of an identification strategy through a 2SLS estimation; (ii) the
use of a Tobit model estimation; and (iii) the adoption of alternative measures of
innovation.

5.2 Identification strategy (2SLS)

We address endogeneity issues further by employing a Two-Stage Least Squares
(2SLS) estimation. Following the literature (Lyu et al., 2023; Su et al., 2022), we use
blood donation and ethnic fractionalization at the provincial level as instrumental
variables. The blood donation rate is measured by the ratio of provincial blood dona-
tion to the permanent population, based on data from the Chinese Blood Transfusion
Association. Research shows that blood donation reflects a sense of civic engagement
and altruism, which is positively related to social trust (Guiso et al., 2004). More
specifically, voluntary blood donation is an indication of people’s compassion for the
well-being of others in the province, which would have a positive relationship with
trust (Su et al., 2022). While blood donation is unlikely to have a direct impact on
the number of patents granted or the number of patent applications, it is highly cor-
related with social trust, as it shares with trust a sense of social responsibility (Guiso
et al., 2004). Linked to the moral dimension of trust, the decision to become a blood
donor is also morally driven by a strong sense of public spirit based on values of
prosociality.
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As in Cruz-Garcia and Peiro-Palomino (2019) and Li et al. (2013), our second
instrument is ethnic fractionalization, measured by the number of ethnic groups in
each province that account for more than 3% of the total provincial population, based
on data from the Sixth National Census. Ethnic fractionalization has been widely
recognized as negatively correlated with trust (Alesina & La Ferrara, 2002; Dinesen
& Senderskov, 2015) and has been used as an instrument to address potential endo-
geneity problems between cultural aspects such as trust and firms’ behavior (Li et al.
2013).

Tables 3 and 4 present the Two-Stage Least Squares regression results. In the first
stage, we regress social trust on blood donation and ethnic diversity, along with all
other control variables and fixed effects. The coefficients for blood donation are sig-
nificantly positive, and the coefficients for ethnic diversity are significantly negative,
consistent with the findings from prior research.

The partial R-square for the first stage is 0.649, and the K-Paap F-statistic of the
first stage is larger than the critical value (F=322.633, p<0.01), rejecting the null
hypothesis that the variables are weak instrumental variables. The P-values of Han-
sen J statistics are all higher than 0.1, indicating that the exogeneity of the selected
instrumental variables is guaranteed. In the second stage, we use both LN(1+appl)
and LN(1 + grant) as the dependent variables and include all controls and fixed effects.
The coefficients of social trust are both positive and significant. The result is valid
after considering endogeneity and further supports the main hypothesis.

Table 3 Results for 2SLS with instrument variables (patent application). Source: authors’ own calculations

&) )

first stage second stage
Variables Trust LN(appl+1)
Blood 0.0022%**

(0.001)
Ethnic -0.2549%**

(0.010)
Trust 0.1320*

(0.071)

Firm controls Yes Yes
Province controls Yes Yes
Industry FE Yes Yes
Year FE Yes Yes
Observations 11,731 11,731
R-squared 0.649 0.428
K-Paap F-statistic 322.633 ***
Hansen J statistic 1.35933

(p=0.2437)

Clustering standard errors in parentheses. *** p<0.01, ** p<0.05, * p<0.1
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Table 4 Results for 2SLS with instrument variables(patent granted). Source: authors’ own calculations

@ @

first stage second stage
Variables Trust LN(grant+1)
Blood 0.0022%**

(0.001)
Ethnic -0.2549%**

(0.010)
Trust 0.1923%%*%*

(0.048)

Firm controls Yes Yes
Province controls Yes Yes
Industry FE Yes Yes
Year FE Yes Yes
Observations 11,731 11,731
R-squared 0.649 0.429
K-Paap F-statistic 322.633 #**
Hansen J statistic 1.35933

(»p=0.2437)

Clustering standard errors in parentheses. *** p<0.01, ** p<0.05, * p<0.1

5.3 Tobit model and alternative measures of innovation

In the context of patents, there are often cases where firms may want to apply for pat-
ents but are unable to do so due to various reasons, or the number of patents granted
might be limited by the capacity of the patent office to process applications. In such
situations, the data may contain many zeros (cases where firms do not or cannot
apply for patents), and the distribution of the dependent variable might be skewed.
The Tobit model is designed to handle such censored data, where there are a substan-
tial number of observations with values at the limits (in this case, zero), and where
the observed values are only a partial reflection of the true underlying distribution.
Columns 1 and 2 of Table 5 report the estimation results of the Tobit model. The coef-
ficients of social trust remain positive and significant at the 10% and 5% level after
controlling for the industry effect and the year effect. This implies that an increase in
social trust can significantly promote firm innovation, which is consistent with the
baseline regression results.

In addition, we also consider firms’ innovative efficiency. Following previous stud-
ies (Brockman et al., 2018), we compute innovative efficiency as patent applications/
R&D (appIRD) and patent grants/R&D (grantRD). It is defined as the total number of
patent applications/grants in a year divided by the total R&D investment in that year
(Acharya et al., 2014; Hasan et al., 2020). The results are shown in columns 3 and 4
of Table 5. As can be seen, the coefficients of social trust are significantly positive for
grantRD, implying that an increase in the level of social trust significantly promotes
firm innovation. The results are consistent with those of the baseline model.
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Table 5 Trust and innovation: Tobit model estimates and alternative innovation measure. Source: authors’
own calculations

) @ 3 “
Variables LN(appl+1) LN(grant+1) applRD grantRD
Trust 0.041%* 0.058%** 0.289 0.273%%*
(0.023) (0.023) (0.273) (0.093)
ROA 1.775%** 1.928%** 3.131 4.872%%*
(0.265) (0.273) (3.527) (0.955)
Size 0.609%** 0.614%** 5.534%%% 0.691%**
(0.025) (0.026) (1.194) (0.072)
Age -0.006 -0.007 -0.082%* -0.018*
(0.004) (0.005) (0.038) (0.009)
PPE -0.922%** -0.849%** -8.142%* -0.038
(0.171) (0.179) (3.333) (0.410)
LEV 0.268%** 0.228%* 1.237 -0.374
(0.088) (0.090) (1.160) (0.236)
Topl 0.001 0.001 0.009 0.008***
(0.002) (0.002) (0.038) (0.002)
Dual 0.026 0.021 1.721%* 0.051
(0.026) (0.027) (0.882) (0.099)
Board 0.217 0.263 6.775* 1.381*
(0.307) (0.299) (3.786) (0.710)
LNgdp -0.228 -0.250 -1.927* -0.434
(0.227) (0.230) (1.128) (0.516)
Rdgdp 0.024 0.014 1.013%** -0.024
(0.036) (0.036) (0.213) (0.095)
LNfdi 0.115 0.123 0.487 0.163
(0.081) (0.085) (0.510) (0.187)
Reform 0.068 0.105** 1.272 0.339
(0.060) (0.048) (0.763) (0.365)
Religion -0.350 -0.280 -2.200 1.411
(0.282) (0.212) (4.196) (1.915)
LNuniver 0.208 0.227 3.635*% 0.562
(0.292) (0.288) (1.808) (0.662)
Observations 12,113 12,113 11,376 11,340
R-squared 0.162 0.159 0.186 0.124
Industry FE Yes Yes Yes Yes
Year FE Yes Yes Yes Yes

Clustering standard errors in parentheses. *** p<0.01, ** p<0.05, * p<0.1

6 Social trust, breakthrough, and incremental innovation

6.1 Baseline model: hypothesis 2

Table 6 presents the model specifications testing the influence of social trust on both
breakthrough and incremental innovation. Hypothesis 2 seems to be confirmed.

Across all seven columns, we find consistent evidence that social trust has a posi-
tive effect on both firm breakthrough and incremental innovation, while controlling
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Table 6 Breakthrough and incremental Innovation-baseline model

M @ 3 4 ®) © ()
Variables CITATION90 CITATION95 CITATION99 Invent Utility Design  selfcita
Trust 0.005%* 0.003* 0.000 0.019 0.072*** 0.036 0.001
(0.002) (0.002) (0.001) (0.030)  (0.025)  (0.028)  (0.003)
ROA -0.027 -0.017 0.000 1.639%%% 1.491%%* ]346%*** (.217***
(0.033) (0.022) (0.005) (0.281)  (0.357)  (0.434)  (0.036)
size 0.006** 0.003* 0.001* 0.609%** (.557*** (.39]1*** (.0]0%**
(0.002) (0.002) (0.000) (0.035)  (0.030) (0.029)  (0.002)
age -0.001*** -0.000* -0.000** -0.002 -0.008 0.005 -0.0027%**
(0.000) (0.000) (0.000) (0.005)  (0.005)  (0.004)  (0.001)
FAR -0.006 0.009 0.010%* -1.024%** -0.417**  -1.372%*%* (.040**
(0.020) (0.012) (0.005) (0.185)  (0.180)  (0.144)  (0.016)
LEV -0.013 -0.000 -0.002 0.281%*%  0.433*** -0.010 -0.022%*
(0.013) (0.009) (0.002) (0.106)  (0.098)  (0.104)  (0.009)
Topl -0.000 -0.000 -0.000 -0.000 0.002 -0.001 -0.000
(0.000) (0.000) (0.000) (0.002)  (0.002)  (0.001)  (0.000)
DUAL 0.002 0.004 0.001 0.019 -0.040 0.201*** -0.003
(0.004) (0.003) (0.001) (0.027)  (0.032)  (0.036)  (0.004)
board -0.055 -0.020 -0.016* 0.197 0.266 0.367 0.019
(0.043) (0.032) (0.008) (0.408)  (0.306) (0.275)  (0.037)
LNgdp 0.004 -0.001 0.001 -0.205 -0.308 -0.013 0.008
(0.011) (0.009) (0.003) (0.208)  (0.245)  (0.121)  (0.016)
rdgdp 0.001 0.002 0.001* 0.068* -0.012 -0.005 0.003
(0.002) (0.002) (0.001) (0.034)  (0.036) (0.027)  (0.002)
LNfdi 0.004 0.003 -0.000 0.111 0.129 0.035 -0.003
(0.004) (0.004) (0.001) (0.074)  (0.088)  (0.060)  (0.005)
reform 0.010%* 0.008%** 0.003%%** -0.058 0.140%*  0.227*** -0.022**
(0.004) (0.003) (0.001) (0.094)  (0.053) (0.064)  (0.010)
religion 0.004 0.004 -0.005 -0.322 -0.286 -0.264 0.062*
(0.012) (0.010) (0.003) (0.460)  (0.244)  (0.204)  (0.034)
LNuniver -0.015 -0.007 -0.001 0.287 0.257 -0.062 0.014
(0.016) (0.010) (0.004) (0.271)  (0.303)  (0.164)  (0.019)
Observations 12,113 12,113 12,113 12,113 12,113 12,113 12,113
R-squared  0.126 0.053 0.018 0.374 0.472 0.269 0.067
Industry FE  Yes Yes Yes Yes Yes Yes Yes
Year FE Yes Yes Yes Yes Yes Yes Yes

Clustering standard errors in parentheses. *** p<0.01, ** p<0.05, * p<0.1

for other firm characteristics. Specifically, the coefficients for the breakthrough vari-
ables CITATION90, CITATION9S, and the incremental innovation variable Utility
are significant at the 10%, 5% and 1% levels, respectively. The coefficients for the
breakthrough variables CITATION99, Invent and incremental variables Design and
selfcita are both positive, though statistically non-significant.

Unlike existing research that supports a tension between breakthrough and incre-
mental innovation, these results suggest that the “trust factor” influencing break-
through innovation does not come at the expense of incremental innovation, and vice
versa. Empirical evidence showing the presence of factors influencing both break-
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through and incremental innovation is not entirely sporadic and is supported by a
valid rationale. In the context of China, Liu et al. (2023) provide robust evidence
that factors influencing breakthrough innovation, such as digital technology, are
also strongly correlated with incremental innovation. This positive synergy between
breakthrough and incremental innovation is grounded in the rationale that the emer-
gence of breakthrough technology requires and facilitates the rise of new, small, and
cumulative innovations, which, in turn, favour the dissemination of breakthrough
technologies.

We include year and industry fixed effects in all model specifications to eliminate
time-invariant and industry-specific characteristics and to mitigate potential issues of
misspecification.

To address potential concerns regarding the flexibility of year and industry fixed
effects and to strengthen the control for endogeneity, we incorporate more refined
fixed effects by introducing the higher-order interaction term “YearxIndustry,” fol-
lowing Moser and Voena (2012). As in Brockman et al. (2018), “YearxIndustry” fixed
effects are included to absorb technological shocks. Our results, presented in Table 7,
Panel A, remain unaltered after controlling for industrial technological shocks.

As in the model analysing the effect of social trust on patent applications and
grants, and following the literature (Ding et al., 2023; Su et al., 2022), we perform
a model specification test using Tobit regressions. Our results, presented in Table 7,
Panel b, remain statistically significant and robust in the model specification test.
Social trust still plays a significant role in promoting firms’ breakthrough and incre-
mental innovations, further corroborating our previous results.

6.2 Cross-sectional variations in the role of trust on breakthrough-incremental
innovation

We further explore the cross-sectional variations in the effect of trust on breakthrough
and incremental innovation. More specifically, we consider firms located in regions
with higher versus lower quality of formal institutions (Brockman et al., 2018; Lyu
et al., 2023; Ding et al., 2023), and high-tech versus non-high-tech intensive firms
(Brockman et al., 2018; Kong et al., 2021).

6.2.1 Quality of formal institutions

Effective provincial formal institutions have the advantage of better coordinating
different innovation policies, which creates better conditions for firms to engage in
innovative activities, reducing the risks and costs associated with innovation (Rodri-
guez-Pose 2013). To some extent, social trust and formal institutions are substitutable.
Prior studies show that informal institutions, such as reputation and relationships,
serve as alternative mechanisms to support economic growth in environments where
the legal system is weak, such as in China (Allen et al., 2005).

Social trust can compensate for the deficiency of formal institutions, especially
when the government is unwilling or unable to provide effective protection for pri-
vate property or enforce contracts. Meanwhile, better protection of property rights,
effective control over the power of privileged individuals, and a relatively stable
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Table 7 Estimations considering year X industry fixed effects. Source: authors’ own calculations
@ @ 3 (C) () (O) )
CITATION90 CITA- CITA- Invent Utility Design  selfcita
TION95 TION99

Panel A-Year

X industry
fixed effects
Trust 0.004* 0.003* 0.000 0.025 0.078*** 0,034 0.001
(0.002) (0.002) (0.001)  (0.033) (0.025) (0.028)  (0.003)
Intercept 0.016 0.012 -0.003 - - - -0.212%*
4.518%%* 3 163%%* ],950%%*
(0.060) (0.044) (0.012)  (0.771)  (0.679)  (0.621)  (0.079)
Control Yes Yes Yes Yes Yes
variables
Observations 12,113 12,113 12,113 12,113 12,113 12,113 12,113
R-squared 0.153 0.083 0.047 0.384 0.481 0.281 0.086
Industry FE ~ Yes Yes Yes Yes Yes Yes Yes
Year FE Yes Yes Yes Yes Yes Yes Yes
Year*industry Yes Yes Yes Yes Yes Yes Yes
Panel B-Tobit model estimates
Trust 0.011%* 0.009** 0.003 0.027 0.096*** 0.065 0.012
(0.005) (0.004) (0.005)  (0.034) (0.032) (0.052)  (0.009)
Intercept -0.264%* -0.369%** - - - - -
0.618%**  4.443%%* 3 7]6%** 5551%%* ] 348%**
(0.133) (0.126) (0.124)  (0.859) (0.664) (1.235) (0.242)
Control Yes Yes Yes Yes Yes Yes Yes
variables
Observations 12,113 12,113 12,113 12,113 12,113 12,113 12,113
R-squared 0.1864 0.1406 0.2298 0.1231 0.1640 0.1133 0.1605
Industry FE  Yes Yes Yes Yes Yes Yes Yes
Year FE Yes Yes Yes Yes Yes Yes Yes

Clustering standard errors in parentheses. *** p<0.01, ** p<0.05, * p<0.1

social and institutional environment will help people reach agreements and compro-
mises, reducing the reliance on social trust (Cui, 2017). Following this rationale, in
the context of low formal institutional quality, we might expect a higher and more
significant impact of social trust on innovative activities.

Within the context of trust and innovation, prior studies find a substitution effect
between social trust and the quality of formal institutions (Ding et al., 2023; Lyu et
al., 2023; Kong et al., 2021). While these studies use patents or R&D expenditures as
innovation variables, we conduct this cross-sectional variation by looking at break-
through and incremental innovation. As in Kong et al. (2021), formal institutions
are measured with the marketization index from the Marketization Index of China’s
Provinces Report (2016). The overall marketization index is a comprehensive mea-
sure that encompasses five key dimensions: the relationship between government
and market, the development of the non-state sector, the degree of product market
development, the degree of factor market development, and the development of mar-
ket intermediaries and the legal institutional environment. The sample is divided into
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two groups based on the median of the market index: enterprises in areas with higher
formal institutional quality and enterprises in areas with lower formal institutional
quality.

Empirical evidence suggests a substitution effect between social trust and formal
institutions When formal institutions are effective, the enhancing effect of social
trust on innovation performance tends to diminish. Conversely, in contexts where
formal institutions are weak, social trust can compensate for institutional deficien-
cies, thereby fostering corporate innovation. In fact, in regions with poorer formal
institutions, the coefficient of social trust is positive in all model specifications and
statistically significant in at least two out of the four model specifications for break-
through innovation, while positive in the model specification using incremental inno-
vation and statistically significant for Utility. In contexts where formal institutions
score higher, the coefficient of the variable trust is negative for both breakthrough
and incremental innovation and statistically significant for breakthrough innovation.
Results are presented in Table 8A and B.

Table 8 Formal vs. less formal. Source: authors’ own calculations

@

(€Y) 2 3) (G)) &) ) @) (®)
Variables CITATION90 CITA- CITA- CITA- CITA- CITA-  Invent Invent
TION90 TION95 TION95 TION99 TION99

More formal — Less More Less More Less More Less
formal formal formal formal formal  formal formal
Trust -0.015%* 0.008*** - 0.005%** - 0.001 - 0.048
0.011%*** 0.007%** 0.123%**
(0.005) (0.002)  (0.003) (0.002) (0.002) (0.001) (0.032) (0.038)
Control Yes Yes Yes Yes
variables
Observa- 5944 5915 5944 5915 5944 5915 5944 5915
tions
R-squared  0.127 0.145 0.062 0.062 0.025 0.034 0.365 0.412
Industry FE  Yes Yes Yes Yes Yes Yes Yes Yes
Year FE Yes Yes Yes Yes Yes Yes Yes Yes
P-value 0.260 0.252 0.248 0.352
(b) _
@ @ 3) “ ) (6
Variables Utility Utility Design Design selfcita selfcita
More formal Less formal More formal Less formal More formal Less formal
Trust -0.026 0.108*** -0.020 0.030 -0.007 0.003
(0.033) (0.027) (0.060) (0.030) (0.005) (0.004)
Control variables Yes Yes Yes Yes Yes Yes
Observations 5944 5915 5944 5915 5944 5915
R-squared 0.456 0.502 0.287 0.283 0.076 0.076
Industry FE Yes Yes Yes Yes Yes Yes
Year FE Yes Yes Yes Yes Yes Yes
P-value 0.312 0.289 0.176

Clustering standard errors in parentheses. *** p<0.01, ** p<0.05, * p<0.1
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6.2.2 High-tech intensive firms

The role of social trust in shaping firm-level innovation is unlikely to be uniform
across different types of firms, as the nature and intensity of innovation activities vary
depending on firms’ technological orientation—an essential characteristic of their
strategic and operational behavior. To account for this heterogeneity, we conduct a
heterogeneity analysis by categorizing firms into high-tech and non-high-tech firms,
following the classification of high-tech industries provided by the National Bureau
of Statistics of China.

This distinction allows us to capture critical differences in firms’ absorptive
capacity and reliance on external knowledge flows, both of which are potentially
influenced by the prevailing level of social trust. High-tech firms, characterized by
a stronger scientific and technological base, are generally better positioned to pursue
breakthrough innovations (Liu et al. 2023). They also tend to exhibit greater absorp-
tive capacity which refers to the ability to identify, assimilate, and apply external
knowledge effectively (Cohen & Levinthal, 1990).

In this context, social trust plays a pivotal role by facilitating inter-firm and
international collaboration in R&D and by fostering participation in open innova-
tion ecosystems, where trust-based relationships are essential for exchanging ideas
and technological know-how (Chesbrough, 2003). Prior empirical studies have also
revealed that trust and open innovation is stronger among high-tech-intensive firms
(Brockman et al., 2018). Consequently, we run the additional estimation to analyse
whether the influence of social trust on innovation to be more pronounced among
high-tech firms compared to their non-high-tech counterparts.

Results are presented in Table 9A and B. In the high-tech group, the coefficients
of trust on CITATION90, CITATION9S5 and Invent are positive and statistically sig-
nificant at the 5%, 1% levels and 10% level, respectively. The results suggest that
association between social trust and breakthrough innovation is positive and more
statistically significant among high-tech firms. Similarly, the coefficient of trust on
incremental innovation (Utility and selfcita) is positive and statistically significant.
These findings underscore the importance of enhancing firms’ absorptive capacity
and their ability to process external knowledge flows in order to fully leverage the
benefits of social trust. Furthermore, these results align with two important findings
in the literature. First, social trust is more crucial for high-tech-intensive firms, which
potentially face higher appropriability risks (Brockman et al., 2018), even when we
differentiate innovation between breakthrough and incremental. Second, factors
influencing breakthrough innovation do not come at the expense of incremental inno-
vation (Liu et al. 2023).
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Table 9 High-tech vs. non-high-tech. Source: authors’ own calculations

(@)
D) ) ) @) & ©® 0D ®
Variables CITATION90 CITATION9S CITATION99  Invent
Non-High-tech High-tech ~ Non- High-tech Non-  High- Non-  High-
High-tech High- tech High- tech
tech tech
Trust 0.002 0.010%* -0.011*** 0.005*** 0.001 0.001 -0.005 0.088*
(0.003) (0.004) (0.003) (0.002)  (0.001) (0.001) (0.033) (0.051)
Control Yes Yes Yes Yes Yes Yes Yes Yes
variables
Observa- 8661 3452 8661 3452 8661 3452 8661 3452
tions
R-squared  0.120 0.136 0.047 0.068 0.018 0.025 0.414 0.248
Industry FE  Yes Yes Yes Yes Yes Yes Yes Yes
Year Fe Yes Yes Yes Yes Yes Yes Yes Yes
P-value 0.192 0.280 0.012 0.408
(b)
()] @) 3) “ (%) (6)
Variables Utility Design selfcita
Non-High-tech High-tech Non-High-tech High-tech Non-High-tech High-tech
Trust 0.045 0.147***  0.054 0.001 -0.002 0.010*
(0.028) (0.042) (0.041) (0.027) (0.003) (0.006)
Control variables Yes Yes Yes Yes Yes Yes
Observations 8661 3452 8661 3452 8661 3452
R-squared 0.469 0.313 0.284 0.145 0.071 0.061
Industry FE Yes Yes Yes Yes Yes Yes
Year FE Yes Yes Yes Yes Yes Yes
P-value 0.265 0.149 0.186

Clustering standard errors in parentheses. *** p<0.01, ** p<0.05, * p<0.1

7 Conclusions

Within the largest emerging economy worldwide like China, we use social trust as
important social device that boosts cooperation and, hence, favours knowledge cre-
ation and innovation. Our results confirm that social trust has a positive influence on
firms’ innovation activities expressed in terms of patent applications and grants. We
then divide firms’ innovation between breakthrough and incremental. Our findings
suggest that social trust fosters breakthrough innovation without hindering incremen-
tal innovation. Cross-sectional variations indicate that this positive relationship is
stronger for high-tech-intensive firms and in contexts with lower quality of formal
institutions, showing that social trust and formal institutions are substitutable. These
results suggest that China relies on informal factors, such as social trust, as a social
device capable of promoting exploratory innovation without undermining incremen-
tal innovation.
The importance of these results is threefold.
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Firstly, from an institutional economics perspective, this empirical evidence pro-
vides a key foundation for further research on the interplay between institutions
and cultural aspects in the context of emerging economies, with particular attention
to exploitative innovation. This is especially relevant in today’s geopolitical and
global economic context, where new technologies, digital transformation, and, more
broadly, innovation progress in large emerging countries are reshaping not only their
economic development but also their political institutions.

Secondly, from a firm’s investment perspective, cultural and social values are
among the key factors influencing investment decisions. In Western economies, key
examples in this regard are industrial districts and technological clusters, where,
alongside highly specialized human capital and entrepreneurial traditions, a system
of values based on interpersonal trust and cooperative behaviour characterizes the
social platform where innovative projects take shape.

Finally, breakthrough innovation is an essential step for a large emerging economy
aiming to become technological leader in the global market. From a policy perspec-
tive, this work can provide insights for policy recommendation. The non-tangible
nature of cultural, including social trust, makes it difficult to pinpoint specific policy
implications (Cline & Williamson, 2017) and creates some difficulties in promot-
ing trust through public policies. Our results suggest that the role of trust becomes
redundant in context with relatively higher quality of formal institutions. However,
trust seems to be more impactful within high-tech intense firms. Interestingly, prior
studies shows that high-tech intense firms tend to promote more breakthrough inno-
vation than non-high-tech intense companies (Liu et al. 2023). Our results, combined
with these previous findings, support the policy recommendation of incentivising the
growth of digital economy and high-tech sectors as this could enhance even further
breakthrough innovation. Our paper does not provide any empirical evidence regard-
ing whether policies in favour of tax incentive, and labour mobility would promote
the high-tech sector and, hence, breakthrough innovation (Teece, 2018). Neverthe-
less, given the important role of trust corroborated by our work, incentivising the
development of high-tech sector, even in regions with lower quality of formal institu-
tions, would enhance radical and exploitative innovation in the presence of relatively
high social trust. This will benefit the innovation performance also in provinces with
weaker formal institutions.

Appendix
See Tables 10, 11.

Table A1 Definitions of variables

Variable Name Definitions Source

Patent applications Natural logarithm of annual patent applications CNRDS database
(LN(appl+1))

Patent Natural logarithm of annual patent granted CNRDS database
granted(LN(grant+ 1))
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Table A1 Definitions of variables

Variable Name Definitions Source
Breakthrough innov A The number of a firm’s patents that fall into the top ~ CNRDS database
(CITATION90(95)) 10 (5) percentile of the citation distribution among

all patents filed in the same year scaled by the total

number of patents the firm files in the year.
Breakthrough innov Natural logarithm of annual invention patents CNRDS database
B(Invent)
Incremental innov Natural logarithm of annual utility patents CNRDS database
A(Utility)
Incremental innov Natural logarithm of annual design patents CNRDS database
B(Design)
Incremental innov The number of citations made by a firm to patents CNRDS database
C(selfcita) owned by the same firm, scaled by the total number

of citations made by the firm’s patents filed in the

year.
Social trust (Trust) Measure from question “In general social interac- CGSS

tions or contacts that do not directly involve money

interests, do you think there are many people you can

trust among strangers”
Firm size (Size) Natural logarithm of company’s total assets CSMAR database
Firm age (Age) Company listing age CSMAR database
Financial leverage (Lev) Total liabilities/total assets CSMAR database
Fixed assets ratio (FAR) Fixed assets/total assets CSMAR database
Profitability (ROA) Net profits/total assets CSMAR database
The proportion of the The number of shares held by the largest sharehold- CSMAR database
first largest shareholder er/total equity
(Top1)
Duality (Dual) 1 if the chairman and general manager are the same ~ CSMAR database

person, 0 otherwise
Board structure (Board) Independent directors / total directors CSMAR database
Economic development Natural logarithm of annual GDP of each province China Statistical
(LNgdp) Yearbook
Provincial innovation input  Each province’s annual R&D investment divided by =~ China Statistical
(Rdgdp) its annual GDP Yearbook
Foreign direct investment ~ Natural logarithm of annual FDI of each province China Statistical
(LNfdi) Yearbook
Education (LNuniver) Natural logarithm of number of university of each China Statistical

province Yearbook
Religion (Religion) Measure from question “Are you religious” CGSS
Year dummies (Year) 1 when in the year, 0 otherwise /
Industry dummies (Ind) 1 when in the industry, 0 otherwise /

Reform dummies (Reform) 1 if the province where the firm is located was part of /

the special economic zones, 0 otherwise

Note: Patent and firm characteristics data from 2012 to 2017 are collected from Chinese Research Data
Services Platform (CNRDS) and China Stock Market & Accounting Research Database (CSMAR).
Provincial social trust is computed using data from the 2012 edition Chinese General Social Survey
(CGSS). Provincial GDP, R&D investment, FDI and the number of universities of each year is obtained
from China Statistical Yearbook. Source: authors’ own calculations
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Table A2 Distribution of firms by Province in China Source: authors’ own calculations

Province 2012 2013 2014 2015 2016 2017 Total
Anhui 62 63 70 77 81 92 445
Beijing 145 150 168 191 211 233 1098
Fujian 56 60 63 71 73 98 421
Gansu 13 11 13 14 20 21 92
Guangdong 259 268 288 317 370 468 1970
Guangxi 17 20 22 22 22 24 127
Guizhou 18 18 19 19 20 24 118
Hebei 33 34 35 43 43 47 235
Henan 52 54 55 59 63 67 350
Heilongjiang 15 16 17 22 25 25 120
Hubei 52 52 58 61 67 70 360
Hunan 51 49 56 61 62 83 362
Jilin 22 22 24 21 24 26 139
Jiangsu 182 188 202 223 254 315 1364
Jiangxi 25 24 26 28 33 33 169
Liaoning 33 35 37 42 47 55 249
Inner Mongolia 13 17 14 17 17 18 96
Ningxia 6 6 6 7 7 7 39
Qinghai 5 7 6 8 9 9 44
Shandong 118 118 121 125 139 159 780
Shanxi 25 23 22 25 29 29 153
Shaanxi 25 27 31 31 36 38 188
Shanghai 118 118 129 141 164 196 866
Sichuan 55 58 62 69 78 93 415
Tianjin 26 25 31 31 32 39 184
Yunnan 18 18 19 21 22 24 122
Zhejiang 188 192 209 240 265 353 1447
Chongqing 20 23 26 26 28 37 160
Total 1652 1696 1829 2012 2241 2683 12113
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