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ABSTRACT We study the impact of formal and informal institutions perceived and
experienced by firms on their innovation using the 2012 World Bank Enterprise Survey
data in China. We propose a framework to identify different innovator types of firms. Our
analysis shows that (1) perceived constraints from the governmental system make firms
more likely to be innovators than non-innovators; (2) perceived constraints from the legal
system make firms more likely to be imitators than innovators; (3) lack of formal finance
makes firms more likely to be non-innovators than innovators; (4) prevalence of bribery
makes firms more likely to be non-innovators than innovators but less likely to be
innovation pretenders than innovators. Our study enriches institutional theory and
innovation research by establishing a framework that encompasses multiple dimensions of
formal and informal institutions perceived and experienced by firms and the impacts of
such perception and experience on firms’ propensity to become certain type of innovator.

KEYWORDS formal and informal institutions, innovative performance, new product
deployment, R&D activities, type of innovator
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INTRODUCTION

Technology innovation, the source of competitive advantage, enhances profitabil-
ity (Bayus, Erickson, & Jacobson, 2003) and spurs the growth (Cho & Pucik, 2005)
of firms. Understanding the impact of the institutional environment on firm
innovative performance could benefit firms in forming innovative strategy and
building competitive advantage. However, research about the comprehensive
impact of formal and informal institutions on firm innovative performance is
limited. Existing research about the influence of the institutional environment on
innovation mainly focuses on the macro level, examining how national or regional
institutional systems shape the innovativeness of firms within that particular territory
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(Augier, Guo, & Rowen, 2016; Laursen, Masciarelli, & Prencipe, 2012). While a
number of recent studies investigate the impact of specific institutional factors on
firms’ innovative strategy and performance, they mainly focus on formal institu-
tions (e.g., Barasa, Knoben, Vermeulen, Kimuyu, & Kinyanjui, 2017; Luo &
Wang, 2011; Zhu, Wittmann, & Peng, 2012). Informal institutions such as
bribery and informal financing are less studied in the literature. Moreover, while
this stream of literature tends to emphasize the moderating effects of institutions
(Mueller, Rosenbusch, & Bausch, 2013), it should be noted that institutions are
not merely the background – they can exert direct influence on firm strategy
and performance (Peng, Li, Pinkham, & Chen, 2009). Yet, the knowledge of
such direct impact is still lacking.

To address the aforementioned gaps, and to respond to the call for bringing
institutions to the fore in the innovation literature (Lu, Tsang, & Peng, 2008), our
study explores the impact of both formal and informal institutions, independently
and jointly, on firms’ innovation decision making and innovator type tendency.
Different from previous research’s focus on macro-level institutional environments,
we emphasize firm-level heterogeneity in perception and experience of formal and
informal institutions. Specifically, we analyze how and why particular formal and
informal institutions perceived and/or experienced by firms can serve to poten-
tially stimulate and/or constrain a firm’s decision and efforts to innovate.

To capture the impact of formal institutions, following the tradition of new
institutional economics, we examine the governmental system, the legal system,
and formal financial institutions (Cui, 2016; North, 1990). We argue that all these
formal institutions will affect the likelihood that a firm will become a certain type
of innovator. Formal institutions exert such influence through shaping the costs
and benefits of innovation and the allocation of critical resources that firms need
for their innovative activities (Cheng & Huang, 2016; van Waarden, 2001). While
previous research mainly suggests that formal institutional constraints will hinder
firm innovation, we argue that some institutions that are commonly perceived as
obstacles to firms’ general operation and development can indeed stimulate firms
to innovate more so as to increase their competitive advantage.

To capture the impact of informal institutions, we investigate bribery in busi-
ness practice and informal financial institutions. We suggest that informal financial
institutions have a similar impact as formal financial institutions on firms’ innov-
ation decisions and innovator type tendency. In contrast, we argue that the
impact of bribery on firms’ innovation decisions and performance is complex;
while pervasive bribery reduces firms’ incentive to invest in innovative activities,
paying bribes can help firms in extracting value from existing resources and activ-
ities to more effectively transform their innovation input into output.

We further investigate the joint influence of formal and informal institutions
on firm innovation decisions and innovator type tendency. Research addressing
different institutional forces has acknowledged the importance and challenges of
establishing whether the joint impact of formal and informal institutions on
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organizational outcomes is likely to be complementary or substitutive (Ang,
Benischke, & Doh, 2015; Cui, 2016; Horak & Restel, 2016; North, 1990). In
our study, we explicitly examine such joint effects on firm innovation efforts and
performance. We argue that the joint effects of formal and informal institutions
can be either complementary or substitutive depending upon firms’ tendency to
become certain types of innovators.

Our article has at least three major contributions. First, it enriches institu-
tional theory and innovation research by establishing a framework that encom-
passes multidimensional, formal, and informal institutional forces, with a focus
on their independent and joint impacts on firms’ innovation decisions and per-
formance. Second, it addresses firms’ heterogeneity in their perception and experi-
ence of various institutions. This perspective allows us to disentangle the complex
impact of different institutional forces at the firm level, and thus obtain a more fine-
grained understanding of institutional impact. Third, we develop more compre-
hensive measures of firm innovation decisions and performance. We categorize
firms into four types of innovators according to the combination of their innovation
input and output. This typology of firms in terms of their innovation activities and
performance allows us to consider innovation input and output simultaneously. It
also enables us to systematically conceptualize the mechanism through which dif-
ferent formal and informal institutions perceived and/or experienced by firms
influence firms’ tendency to eventually become a certain type of innovator.

China provides a suitable context to develop and test our hypotheses, given its
complex and ever-evolving institutional environments (Zhang, Zhao, & Zhang,
2016). More importantly, we use World Bank’s Enterprise Survey on Chinese
private firms in 2012 as our data source. The institutional context of China in
2012 is particularly appropriate for our study. From the beginning of the 11th

Five Year Plan in 2006, China has made innovation a national policy, as indicated
by the promulgation of the ‘Outline of the National Plan for Medium – and Long-
term Scientific and Technological Development (2006–2020)’ by the State
Council. Since then, China’s R&D expenditures have been growing at a com-
pound annual rate of about 20 percent (Lewin, Kenney, & Murmann, 2016;
World Bank & Development Research Center of the State Council P. R. C.,
2013). The number of Chinese patents granted by domestic and international
patent offices has also increased remarkably since then (Cheng & Huang, 2016).
2012 is the second year of the 12th Five Year Plan, during which time period
Chinese private enterprises were active in innovation activities (Lewin et al.,
2016). The national, provincial, and even city-level governments have also been
actively involved in providing support to firm innovation. Despite the efforts,
many scholars found that China’s institutions are still not well-developed enough
to provide incentives for firms to pursue effective innovation (Cheng & Huang,
2016; Fuller, 2016a; Redding, 2016). However, much of the existing literature
neglects firm heterogeneity in the perceived and experienced institutional forces,
with the exception of Fuller (2016b), and mainly focuses on either formal
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institutions or informal institutions separately. Our article thus contributes to pro-
viding a comprehensive theoretical explanation and empirical analysis that
explores the independent and joint effects of formal and informal institutions on
firm innovation decisions and performance. The institutional context of China
in 2012 allows us to probe the questions of which institutional factors will lead
to firm innovation input, and under what conditions will the innovation input
be effectively transformed into innovation output.

In the following sections we first develop our hypotheses and test them using a
sample of 1207 Chinese manufacturing firms. Results of the empirical analysis will
be presented in the subsequent section, followed by a discussion and conclusion.

THEORETICAL BACKGROUND AND HYPOTHESES
DEVELOPMENT

Institutions, Innovation, and Types of Innovators

The new institutional economics (NIE) posits that institutions provide incentive
structures that affect firms’ decision making through their cost-benefit calculation
(North, 1990). While stable, well-developed, and market-supportive institutions
enable firms to develop competitive advantages, unstable and underdeveloped
institutions can pose constraints on firm development. Institutional constraints
are those ‘institutions and institutional enforcement mechanisms that cause or
increase uncertainty, and thus costs, for firms in their economic activities’
(Meyer & Peng, 2016). Such constraints can come from formal and informal insti-
tutions. Formal institutional constraints include obstacles in governmental, legal,
and financial systems, where government plays the dominant role in monitoring
business activities, especially in emerging economy contexts (Meyer & Peng,
2016). Informal institutional constraints include obstacles in customs, values,
norms of behaviors, and informal networks that create or increase costs for firms
in certain economic activities (Horak & Restel, 2016). According to NIE, organiza-
tional decisions and activities such as innovation are responses to the formal and
informal institutional constraints facing organizations (North, 1990, 2005).

While the NIE approach primarily views institutions as constraints on firm
behaviors and strategies, the extensive historical institutional and comparative cap-
italism tradition posits that national institutions not only constrain firm behavior
and strategies but also provide resources and bolster specific firm-level capabilities
that lead to institutional competitive advantage (Butzbach, Fuller, & Schnyder,
2020; Jackson & Deeg, 2008; Whitley, 2007; Witt & Jackson, 2016). National insti-
tutions in the comparative capitalism approach shape the collective supply of input
(e.g., skills, capital) for firms and establish the legitimate way in which such input
should be used (Jackson & Deeg, 2008, 2019). These two approaches to institutions
have both been adopted in the innovation literature (as discussed in the following
paragraph). In this article, we follow the NIE approach in differentiating
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institutions into formal and informal ones but adopt a more balanced view of the
impact of institutions on firm behaviors and strategies by acknowledging that some
seeming institutional constraints may actually provide resources and capabilities
for firms to establish their competitive advantages.

The innovation literature has extensively examined how institutions impact
firm innovation. Most of them focus on macro-level institutions. Research in the
comparative capitalism tradition investigates how national or regional institution
shapes the innovativeness of firms within that particular territory (Augier et al.,
2016; Cooke, Gomez Uranga, & Etxebarria, 1997; Redding, 2016). Studies fol-
lowing the NIE approach largely focus on formal institutions; scholars have
found that better innovation performance of firms is associated with effective
and transparent governmental systems, effectively enforced intellectual property
rights protection systems, fair and effective legal systems, or mature and supportive
formal financial systems in their regions or countries (Barasa et al., 2017; Kwan &
Chiu, 2015; Shi & Wu, 2017; Watkins, Papaioannou, Mugwagwa, & Kale, 2015;
Wu, Wang, Hong, Piperopoulos, & Zhuo, 2016; Zhu et al., 2012). Research on the
impact of informal institutions is still limited compared to those on formal institu-
tions. This stream of literature has focused on societal trust (Brockman, Khurana,
& Zhong, 2018; Redding, 2016), informal networks such as guanxi (Gao, Xu, &
Yang, 2008), and history (Liou, Kwan, & Chiu, 2016), arguing that a low level
of social trust, lack of managerial ties, and a historical memory of external
threats are detrimental to firm innovation performance.

While previous studies have focused on macro-level institutional conditions, it
is unlikely that individual firms are all the same in their perception and experience
of different institutional forces. For instance, facing the same under-developed
national financial institutions, firms with governmental ties or business ties may
perceive and/or experience fewer constraints because they have better access to
bank loans or venture capital than those that do not have such ties (Fuller,
2016a). Therefore, it is important to address firm-level heterogeneity in their per-
ceived and experienced institutional conditions when examining their influence on
firm innovation.

Furthermore, informal institutions such as bribery norms in business practice
and informal financing that prevail in many emerging economies are less studied in
the literature. More importantly, although research has emphasized the import-
ance of the joint effects of formal and informal institutions in shaping organiza-
tional behaviors and outcomes (Cui, 2016; Horak & Restel, 2016), there are still
few studies that theoretically and empirically examine such joint impact.

Our article aims to address the above-mentioned gaps by examining how
firms’ perceived and/or experienced formal and informal institutions independ-
ently and jointly influence firm innovation decisions and performance. We categor-
ize firms into four types of innovators according to the combination of their
innovation input and output (Figure 1). We adopt R&D activities and new
product deployment to represent firms’ innovation input and output respectively.
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New product deployment does not have to be innovative to the industry or to the
world; it could be just new to the firm (Freel, 2003; Shinkle & McCann, 2014).
Innovators are firms that both invest in R&D activities and deploy new products
or services. Imitators are firms that produce new products or offer new services
with limited-to-none R&D effort. Innovation pretenders are those firms making
R&D effort but have not yet produced any new products or offered new services.
Non-innovators have neither R&D investment nor new products or services. This cat-
egorization of firms enables us to further examine how institutions influence firms’
innovation input and output simultaneously. We argue that institutional factors
have heterogeneous, independent, and joint impact on the propensity of firms to
be different types of innovators.

Formal Institutions and Firm Innovation

In this section we examine firms’ perception of constraints from three formal insti-
tutions, namely, governmental, legal, and formal financial systems, in terms of their
influence on firm innovation respectively. Government, as the foremost type of
formal institution, establishes and enforces a set of regulatory framework, laws,
and property rights (Fogel, Hawk, & Yeung, 2006). Constraints from the govern-
mental system include heavy tax burdens, low efficiency in administrative approval
(Luo & Junkunc, 2008), and governmental corruption (Doh, Rodriguez,
Uhlenbruck, Collins, & Eden, 2003). These activities can hinder firm growth

Figure 1. Four types of innovator
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(Aidis, Estrin, & Mickiewicz, 2008) by increasing the cost of getting through the
governmental administration process (Fogel & Zapalska, 2001; Geiger &
Hoffman, 1998). However, while constraints from the governmental system
could be obstacles to firms’ general operations, they can also stimulate firms to
invest more on innovation to compensate for the disadvantages generated by
such constraints (Shinkle & McCann, 2014). Following existing literature, we
examine three main aspects of governmental systems that will affect firm behavior.
These aspects are taxation or tax burdens (tax rate and tax administration), admin-
istrative permits, and corruption. The efficiency, transparency, and accountability
of the governmental systems are embedded in these aspects.

Tax burdens perceived by firms come from two main sources, one is high tax
rate, and the other is a complex and opaque tax administration process. When
managers of a firm perceive the tax rate imposed on them as burdensome, increas-
ing the operation costs and impeding the firm’s competitive advantage, they will be
incentivized to allocate more firm revenues and resources to R&D activities. There
are mainly two reasons for so doing. First, by investing in R&D activities, firms can
report lower pre-tax profits (due to higher R&D expenses) and thus reduce the tax
base. Moreover, as many governments in developing economies provide tax breaks
to encourage innovation, investing in R&D for tax purposes is even more attractive
to firms when they think that the tax rate is an obstacle to their business. For
example, firms can enjoy a 150% tax deduction for their R&D investment in
China (Dong & Gou, 2010). R&D tax credits and other forms of R&D tax incen-
tives in the US, Sweden, Canada, and the UK increase industrial R&D investment
and innovation output (Czarnitzki, Hanel, & Rosa, 2011; Dechezleprêtre, Einiö,
Martin, Nguyen, & van Reenen, 2016; Mansfield, 1986). Second, if firms perceive
a high tax rate as an obstacle to their business development and their competitive-
ness in the market, they are more likely to turn to activities that contribute to their
core competency so as to compensate for this institutional constraint. R&D activ-
ities are those activities contributing to firms’ long-term value creation and hence,
competitive advantage.

In addition to a high tax rate, complicated procedure of tax administration is
resource-consuming for firms (Ahlstrom & Bruton, 2010; Aidis & Adachi, 2007). A
heavy burden of tax administration, such as intensive governmental inspection and
opaque, prolonged procedures will thus increase firms’ operation costs, reduce
their profits, and will be detrimental to their competitiveness in the market.
Therefore, if firms perceive that tax administration becomes a burden to their busi-
ness development, they will be more likely to invest more in innovation activities to
strengthen their core competencies and to overcome such a negative impact of the
governmental system.

Low efficiency in administrative approval, such as granting government
permits to conduct certain business activities, is another constraint in governmental
systems that is time- and money-consuming for firms. The time and money spent in
application procedures cost firms financial resources and potential business
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opportunities. If managers of a firm perceive that administrative procedures such
as license applications become a severe obstacle to the firm’s competitiveness, they
will likely allocate more resources to activities such as R&D that can enhance the
firm’s competitive advantage.

The constraints from low efficiency and opaqueness in the administration
process, such as tax administration and license approval, will be even worse if gov-
ernment corruption is prevalent. Prevalent government corruption implies that
firms have to find guanxi and/or pay bribes to government officials to navigate
complex and inefficient administration processes (Estrin & Prevezer, 2011),
obtain government services more quickly (Paunov, 2016), or gain access to govern-
ment research and development subsidies (Xie, Qi, & Zhu, 2018). All these activ-
ities generate extra burdens on firms in their business operations. Moreover, given
the illegal nature of corruption, paying bribes to government officials does not
necessarily guarantee that firms can obtain what they want. Bribing government
officials is like establishing an illegal contract between firms and officials and its
enforcement is not protected by the legal system. When firm managers perceive
that government corruption is an obstacle to their business, corruption becomes
a source of institutional uncertainty, which increases costs and risks to the firms’
business. Under such circumstances, firms will be more likely to turn to the
market mechanism for long-term development. Investing in R&D activities can
contribute to firms’ competitive advantage in market competition.

Therefore, when firm managers perceive governmental system constraints as
a severe obstacle to the firm’s development and even survival, they will be more
likely to invest in R&D activities to compensate for the adverse institutional
impact. Such firms will thus be more likely to become innovators than non-inno-
vators or imitators.

While perceived governmental system constraints can motivate firm man-
agers to invest in R&D activities, such perception will not necessarily affect
R&D outcomes. This is because R&D resource transformation efficiency
depends on firms’ transformation and exploitation capability, which includes
internalization, conversion, use, and implementation of R&D resources (Zahra
& George, 2002). The firm, rather than the institutional environment, dominates
the innovation transformation process when infrastructure is ready. Thus, when
perceived governmental system constraints are more severe, firms are more
likely to be innovators than imitators or non-innovators. However, such constraints
do not necessarily make firms more likely to be effective innovators.

Hypothesis 1a: Perceived constraints from the governmental system make firms more likely to be
innovators than to be imitators.

Hypothesis 1b: Perceived constraints from the governmental system make firms more likely to be
innovators than to be non-innovators.
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The legal system is considered another important aspect of formal institutions
because it ensures contract enforcement, offers property rights protection, helps to
build transactional trust, and maintains financial stability. The transparency, fair-
ness, and efficiency of courts are vital in institutional support to firm development
(Aidis et al., 2008), innovation (Chaudhry & Garner, 2007), foreign direct invest-
ment (Ali, Fiess, & Macdonald, 2010), and economic growth (North, 2005).

Legal systems constrain firms’ innovative activities by making unfair court
decisions and failing to punish criminals. First, the formal institution of law
affects firms’ innovation acquisition activities through the strength of intellectual
property rights protection (Dushnitsky & Shaver, 2009). When formal intellectual
property rights protection is weak, imitation gains more advantages, as the costs of
imitators are relatively low (Luo & Wang, 2011). The larger the technology gap
between the imitator and the innovator, the easier it is for the imitator to
observe successful ideas (Grabowski, Vernon, & Thomas, 1978) and copy them.
Therefore, when firm managers perceive the low quality of the court system as a
severe obstacle to the firm, they lack the incentive to invest in R&D activities.
This is because imitators can copy the firm’s products without paying the high
cost of purchasing the patent, implementing R&D activities, or being punished.

Moreover, firms in a high criminal environment will face more risks in their
daily operation. From a macro perspective, research shows that crimes decrease
firms’ competitiveness in Latin America (Gaviria, 2002). At the micro level, the
criminals in the surrounding environment deteriorate the climate for initiative
and the psychological safety of employees, and further negatively affect firms’
process innovations (Baer & Frese, 2003). As a result, firms will allocate more
resources in ensuring worker and property safety and guarantee daily production.
When the legal system cannot punish criminal behavior, the increase in environ-
mental uncertainty will decrease firms’ incentive to invest in R&D activities.

To summarize, constraints in the legal system decrease market fairness and
increase firms’ risks of losing their intellectual property and other properties. As
a result, firms have to devote more resources to dealing with the unfair and inef-
ficient legal system and are not able or willing to invest in R&D activities.
Therefore, a higher degree of perceived constraints from the legal system will
make firms less likely to become innovators than imitators or non-innovators.

Hypothesis 2a: Perceived constraints from the legal system make firms less likely to be innovators
than to be imitators.

Hypothesis 2b: Perceived constraints from the legal system make firms less likely to be innovators
than to be non-innovators.

Formal financial institutions are the formal capital market, including the
banking system and securities and debt markets (Buckley, Clegg, Cross, Liu, Voss,
& Zheng, 2007). In developing countries, the banking system is a firm’s primary
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source for external capital (Beck, Demirgüç-Kunt & Maksimovic, 2008). The
banking system is regulated by the central bank, which imposes strict standards
for granting loans (Cull & Xu, 2003; Firth, Lin, Liu, & Wong, 2009; García-
Herrero, Gavilá, & Santabárbara, 2006 ). Although China’s banking system is rife
with bad loans, compared to informal financing such as loans from relatives or
even illegal loans from loan sharks, the banking system is formally regulated.
Financial capital is a critical resource for firms to conduct innovation activities.
R&D activities involves high risks and need considerable and continuous investment.
Firms with sufficient financial capital are more likely to invest in R&D activities.
Research has found that access to external financing such as bank financing is con-
ducive to firm innovation (Ayyagari, Demirguc-Kunt, & Maksimovic, 2011).

However, in less developed economies, formal financial institutions are
usually inefficient at serving firms. In China particularly, the banking sector is
heavily dominated by the state share and not in favor of private firms in terms
of access to and interest of loans (Buckley et al., 2007). In 2012, the venture
capital industry was still in its early stage of development in China. However,
even after the industry was more mature in later years, venture capital is largely
linked to the state and prefers to invest in firms that have linkage to the state
(Fuller, 2016a). The imperfection of the capital market also limits firms’ external
financing for innovation (Hyytinen & Toivanen, 2005).

Therefore, when managers of firms perceive a lack of formal finance, they
believe that their firms have fewer external financial resources for innovation
investment. Thus, firms will be less likely to be innovators than to be imitators
or non-innovators.

Hypothesis 3a: Lack of formal finance makes firms less likely to be innovators than to be imitators.

Hypothesis 3b. Lack of formal finance makes firms less likely to be innovators than to be non-
innovators.

Informal Institutions and Firm Innovation

Informal institutions, as mentioned earlier, can also influence firm innovation
through affecting the incentive structures for firm activities. Due to the difficulties
in finding appropriate data to measure informal institutions, research on the
impact of informal institutions on firm innovation is still at an early stage, and
mostly conceptual (Child, 2016; Redding, 2016). There is little empirical analysis
on such impact at the firm level (Brockman et al., 2018). This emerging stream of
literature provides important insights regarding the influences of different informal
institutions on firm innovation. For instance, scholars have argued that a number
of informal institutions in China have impeded firm innovation activities and per-
formance. These informal institutional constraints include ‘personalism’ and lack
of social trust (Redding, 2016), overreliance on informal networks (Child, 2016),
and group centrism (Chiu, Liou, & Kwan, 2016). To further our understanding
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of the impact of informal institutions, in this study we examine two different infor-
mal institutions, namely bribery norms in business practice and informal financial
sources.

Bribery in this context is giving informal payment or gifts to non-governmen-
tal organizations in transactions with them. Bribery to private actors can be viewed
as a form of networking. Firms that adopt open network strategies tend to pay
more bribes to seek rents in competition (Krueger, 1974), avoid potential loss of
resources and capability, and to overcome ineffective institutional arrangements
(Huang & Rice, 2012). However, the informal payment and gift giving can poten-
tially increase firms’ costs in dealing with other organizations and decrease the
resources that could have been invested in firm innovation activities.
Furthermore, according to some research, networking in China tends to benefit
innovation less compared to firms elsewhere (Jensen & Schøtt, 2014). As a com-
bined consequence, commercial bribery activities negatively affect firms’ innov-
ation activities by reducing firms’ resources.

On the other hand, in the business context, giving gifts means more than
cultural respect. Gift giving is a part of networking or guanxi, for building
trust, caring, and commitment between transaction partners such as suppliers,
buyers, competitors, and other business intermediaries (Luo, Huang, & Wang,
2012; Park & Luo, 2001; Peng & Luo, 2000). By giving gifts, firms can enjoy pri-
orities in concrete deeds (Steidlmeier, 1999). Informal payment could increase
the efficiency of transactions in the inefficient public sector (Nguyen, Doan,
Nguyen, & Tran-Nam, 2016). The resources in infrastructure and construction
directly relates to firms’ operation and R&D activities, because telecommunica-
tion, water, and electricity are necessities for the modern manufacturing indus-
try. In the Chinese context, commercial bribery is also a form of guanxi practice
that can help firms build trust with other firms (Burt & Burzynska, 2017; Park &
Luo, 2001; Peng & Luo, 2000). Such practice not only brings access to critical
resources, but also enables relationship learning through information sharing
and business interactions (Selnes & Sallis, 2003). Relationship learning allows
firms to obtain knowledge useful for innovation and is thus conducive to
firms’ innovation output (Chen, Lin, & Chang, 2009; Fang, Fang, Chou,
Yang, & Tsai, 2011). Hsu and Saxenian (2000) argued that the factors for
technological improvements may not be embedded in guanxi, as ethnic networks
and strong ties may lead to the lock-in effect of outdated technology.
However, the transnational technical community connection discussed in Hsu
and Saxenian (2000) is different from the connections between firms and govern-
ment. Thus, commercial bribery could increase the efficiency of R&D trans-
formation, making firms more likely to be innovators than to be the
innovation pretenders.

In lieu of the above argument, we propose that, in general:

Hypothesis 4a: Commercial bribery makes firms less likely to be innovators than to be imitators.
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Hypothesis 4b: Commercial bribery makes firms less likely to be innovators than to be
non-innovators.

Hypothesis 4c: Commercial bribery makes firms more likely to be innovators than to be innovation
pretenders.

According to Sagrario and Ray (1997), informal financial institutions are
moneylenders such as relatives, friends, and credit associations who are not
under the supervision of the central bank. Formal and informal financial institu-
tions have both horizontal and vertical interplays, but the roles formal and infor-
mal sector play in financial institutions vary. The informal way of monitoring is
efficient in decreasing information asymmetry. For example, provision of labor
or the sales of the output are often tied with the private loans (Sagrario & Ray,
1997). Small firms use informal financial institutions as the source of a large
share of investment; however, informal financial sources sometimes charge a
rate higher than the formal financial institutions for risk compensation.
Moreover, even in fast-growing economies, the reputation- and relationship-
based informal financial institutions are limited and unlikely to substitute the
formal financial institutions in supporting firms’ growth (Beck & Demirgüç-
Kunt, 2008). Lack of informal finance decreases firms’ financial resources for
innovative activities. Without financial support from the informal financial institu-
tions, firms have fewer resources for investment in innovation. Instead of doing the
original innovation, firms are only capable of imitating other products or not
engaging in innovation.

Hypothesis 5a: Lack of informal finance makes firms less likely to be innovators than to be
imitators.

Hypothesis 5b: Lack of informal finance makes firms less likely to be innovators than to be non-
innovators.

Joint Effect of Formal and Informal Institutions on Firm Innovation

Formal and informal institutions do not operate in isolation but work jointly when
influencing firm behavior (Ang et al., 2015; Holmes, Miller, Hitt, & Salmador,
2011; North, 2005). In this section we examine how informal institutions,
namely, bribery and lack of informal finance, moderate the relationships
between formal institutions and firms’ propensity to become a certain type of
innovator.

Bribery, formal institutions, and firm innovator type. In the previous section we argue that
perceived severe constraints from the governmental system will stimulate firms to
increase their innovation input so as to compensate for the disadvantages derived
from such institutional constraints. The positive impact of perceived governmental
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system constraints will be stronger if firms also experience commercial bribery. As
argued above, bribery can increase the efficiency of firms’ R&D transformation by
building trust and securing access to critical resources and knowledge that contrib-
ute to transforming innovation input into output (Chen et al., 2009; Child, 2016;
Fang et al., 2011). When experiencing commercial bribery, firms can expect rela-
tively stable and secured inflow of resources and knowledge critical for their innov-
ation. Thus, facing governmental system constraints, as firms that experience
commercial bribery will have more confidence in their innovation transformation
efficiency, they will be more likely to invest more in their innovation activities.

Furthermore, when firms’ innovation input is mainly a response to severe gov-
ernmental system constraints, it is likely that such innovation efforts could be inef-
fective if firms lack sufficient capabilities, resources, and knowledge to transform
the input into output (Chen et al., 2009; Li, Chen, & Shapiro, 2015). Therefore,
when firms have innovation input, higher levels of governmental system constraints
will increase firms’ innovation output if firms also experience commercial bribery,
which can provide critical resources and knowledge (Fu, Revilla Diez, & Schiller,
2013). On the other hand, without commercial bribery, when firms have innov-
ation input, severe governmental system constraints will hinder firm innovation
output. Therefore, we hypothesize the following moderating effects of commercial
bribery on governmental system constraints and firm innovator type.

Hypothesis 6a: Commercial bribery moderates the relationship between governmental system
constraints and a firm’s likelihood to be innovator than to be imitator or non-innovator such that
the presence of commercial bribery strengthens the positive impact of governmental system
constraints on a firm’s likelihood to be innovator than to be imitator or non-innovator.

Hypothesis 6b: Commercial bribery moderates the relationship between governmental system
constraints and a firm’s likelihood to be innovator than to be innovation pretender such that the
impact of governmental system constraints is positive with the presence of commercial bribery and
become negative when commercial bribery is absent.

Similarly, we also argue that commercial bribery will moderate the effects of
perceived legal system constraints on firm innovator type. As discussed above, per-
ceived constraints from the legal system will decrease the likelihood of firms to
become innovator rather than imitator or non-innovator, due to the system’s
failure in protecting intellectual property and other firm properties. However,
the presence of commercial bribery may compensate for such institutional
failure or ‘institutional void’ (Krammer, 2017; Luo et al., 2012). Bribery, as a
form of informal networking or guanxi practice, can reduce firms’ risk of losing intel-
lectual property by building trust between firms and their suppliers, buyers, and
other industry intermediaries (Peng & Luo, 2000). Business trust can serve as infor-
mal contracting to prevent opportunistic behavior and thus mitigate the negative
impact of an unfair, ineffective legal system on firm innovation (Brockman et al.,
2018; Redding, 2016; F. Xie, Zhang, & Zhang, 2018). Therefore, we hypothesize
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that the negative impact of perceived legal system constraints on firms’ likelihood
of becoming innovator is weaker if firms also experience commercial bribery.

Hypothesis 7: Commercial bribery moderates the relationship between legal system constraints and a
firm’s likelihood to be innovator than to be other types of innovator (i.e., imitator, non-innovator, and
innovation pretender) such that the presence of commercial bribery weakens the negative impact of legal
system constraints on a firm’s likelihood to be innovator than to be other types of innovator.

Bribery can also moderate the impact of formal financial constraints on firm
innovator type. Innovation activities require extensive investment and firms are
very likely to rely on external finance (Brown, Martinsson, & Petersen, 2012). As pre-
viously discussed, bribery, by building networks and trust, can provide firms access to
resources and knowledge from their business partners. Such resource inflow canmiti-
gate to some extent the resource constraints imposed by formal financial institutions
(Burt & Burzynska, 2017; Levine, Lin, & Xie, 2018). Therefore, we posit that the
presence of commercial bribery can reduce the negative impact of perceived lack
of formal finance on firms’ likelihood of becoming innovator.

Hypothesis 8: Commercial bribery moderates the relationship between lack of formal finance and a
firm’s likelihood to be innovator than to be other types of innovator (i.e., imitator, non-innovator, and
innovation pretender) such that the presence of commercial bribery weakens the negative impact of lack
of formal finance on a firm’s likelihood to be innovator than to be other types of innovator.

Lack of informal finance, formal institutions, and firm innovator type. Similar to bribery, lack
of informal finance also moderates the relationships between formal institutional
constraints and firm innovator type. The mechanisms of these moderating
effects are relatively straightforward compared to that of bribery. As argued
before, while firms may want to compensate for the institutional disadvantages
derived from governmental system constraints by making more innovation
efforts, they need sufficient capabilities, resources, and knowledge to effectively
conduct and transform such innovation activities (Li et al., 2015). As informal
financial institutions can serve as a substitute for formal financial institutions, the
absence of support from such informal financing channels will further hinder
firms’ innovation efforts despite their willingness to enhance competitive advan-
tages through innovation.

Hypothesis 9: Lack of informal finance moderates the relationship between governmental system
constraints and a firm’s likelihood to be innovator than to be other types of innovator (i.e.,
imitator, non-innovator, and innovation pretender) such that the presence of lack of informal
finance weakens the positive impact of governmental system constraints on a firm’s likelihood to be
innovator than to be other types of innovator.

Moreover, constraints from informal financial institutions will exacerbate the
detrimental impact of legal system constraints on firm innovation. Facing high risks
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of losing intellectual property or other properties, firms that fail to gain resources from
informal financing are less likely to innovate, compared to those that have support
from informal finance. Likewise, while informal financing could serve as a substitute
for formal finance, if firms are constrained in obtaining capital from both channels,
they will be even less likely to innovate. Therefore, we hypothesize that:

Hypothesis 10: Lack of informal finance moderates the relationship between legal system constraints and
a firm’s likelihood to be innovator than to be other types of innovator (i.e., imitator, non-innovator, and
innovation pretender) such that the presence of lack of informal finance strengthens the negative impact of
legal system constraints on a firm’s likelihood to be innovator than to be other types of innovator.

Hypothesis 11: Lack of informal finance moderates the relationship between lack of formal finance
and a firm’s likelihood to be innovator than to be other types of innovator (i.e., imitator, non-
innovator, and innovation pretender) such that the presence of informal financial institutional
constraints strengthens the negative impact of lack of formal finance on a firm’s likelihood to be
innovator than to be other types of innovator.

Figure 2 summarizes our theoretical framework and the proposed hypotheses.

METHODS

Data

We used the 2012 Enterprise Survey Data collected by the World Bank on 2848
Chinese firms. The survey collects the information of randomly selected firms from
25 cities in 2011. This article reserves 1207 manufacturing firms from the 2848
firms because manufacturing module survey is more comprehensive and complete,
and relevant to firm innovation. Missing values in control variables are deleted. We
recorded the ‘Don’t know’ and ‘Does not apply’ answers as missing values in all
variables except for the competition intensity variable.

Measures

Dependent variables
Innovator. When R&D dummy is 1 and new product deployment dummy is 1.

Imitator. When R&D dummy is 0 and new product deployment dummy is 1.

Innovation pretender. When R&D dummy is 1 and new product deployment
dummy is 0.

Non-innovator. When R&D dummy is 0 and new product deployment dummy is 0.

Innovator vs. imitator. Innovator vs. imitator is coded ‘1’ if the firms are innova-
tors. The variable is coded ‘0’ if the firms are imitators.
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Innovator vs. innovation pretender. Innovator vs. innovation pretender is coded ‘1’
if the firms are innovators. The variable is coded ‘0’ if the firms are innovation
pretenders.

Innovator vs. non-innovator. Innovator vs. non-innovator is coded ‘1’ if the firms
are innovators. The variable is coded ‘0’ if the firms are non-innovators.

Independent variables
Perceived constraints from the governmental system. The level of perceived con-
straints from the governmental system is the average of the sum of firms’ perception
of government tax rate, government tax administration, government permits, and
government corruption. Reliability was satisfactory (Cronbach’s alpha = 0.81).
Each of the items is graded from zero to four to evaluate the degree the item is
an obstacle to the current operation of the establishment with Likert-type scales
ranging from ‘no obstacle’ (0) to ‘very severe obstacle’ (4).

Perceived constraints from the legal system. The perceived constraints from the legal
system variable are graded from zero to four to evaluate the degree courts’ unfairness
and inefficiency is an obstacle to the current operation of the establishment with
Likert-type scales ranging from ‘no obstacle’ (0) to ‘very severe obstacle’ (4).

Lack of formal finance. Firms reported not ‘getting financial support from formal
financial institutions in purchasing working capital or fixed assets’ are coded ‘1’,
otherwise ‘0’.

Commercial bribery. Firms being expected or requested to give informal gifts or
payment in order to get electricity, water, telephone connection, construction
permits are coded ‘1’, otherwise ‘0’. Different from government corruption,
which is imposed by the government, commercial bribery comes from the extor-
tion of private actors.

Figure 2. Theoretical framework and hypotheses
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Lack of informal finance. Firms reported not getting financial support from infor-
mal financial institutions in purchasing working capital or fixed assets are coded ‘1’,
otherwise ‘0’.

Control variables. First, we considered regional business environment by controlling
the crime variable. The incomplete specification and inconsistent enforcement of
property right protection hinders innovation and productivity growth (Jefferson &
Rawski, 1994). The crime obstacle variable is graded from zero to four to evaluate
the degree property loss is an obstacle to the current operation of the establishment
with Likert-type scales ranging from ‘no obstacle’ (0) to ‘very severe obstacle’ (4).

Second, we considered firms’ absorptive ability by controlling the skilled worker
percentage variable and licensed technology dummy. Skilled worker is a form of
human capital that increases the efficiency of knowledge transformation
(Audretsch & Feldman, 1996). Skilled worker percentage is defined as the percent-
age of skilled workers to total full-time workers at the end of 2011. Licensed technology
dummy measures firms’ technology capability in using licensed technology exclud-
ing office software from the foreign-owned company. Licensed technology could
bring firms instantaneous profits from the new products but also incur costs
(Yang & Maskus, 2001). Firms that use licensed technology from a foreign-
owned company are coded ‘1’, otherwise ‘0’.

In addition, we considered some firms’ characteristics by controlling for firm
age, revenue growth rate, and firm size. When engaging in innovative activities,
SMEs have limitations in information on policy instruments, capital, management
qualifications, technology, and qualified employees (Kleinknecht, 1989). This
article follows Lin, Lin, and Song’s (2010) measurement of firm age by using
2011 minus the year this establishment begin operations. This article also
follows Chadee and Roxas (2013) in the measurement of revenue growth. The
firms’ revenue growth rate is calculated as the total annual sales in 2011 divided by
the average annual sales three years ago and then minus 1. Firm size variable is cate-
gorized by the number of employees. Firms with more than 100 employees are
large firms. Firms with more than 20 but less than 99 employees are medium
firms, while firms with less than 19 employees are small firms.

Moreover, we controlled for the variable of top manager’s experience by measuring
years of experience the firms’ top manager has in the sector. Work experience could
affect top managers’ cognitive thinking and further affect strategic decision making
(Hambric & Mason, 1984). We also controlled for the state bank loan, which refers to
the log value of the most recent loan obtained from State-owned banks or govern-
ment agencies to further address formal financing experienced by the focal firm.
We considered the industrial effects by controlling for industrial competition dummy
and industry dummy. This article follows Jaworski and Kohli (1993) in measuring
the industrial competition dummy variable by comparing the number of similar pro-
ducts of competitors to measure the competition intensity. If the firms’ product faces
‘too many to count’ similar products of competitors, this variable is coded as 1. If the
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firms’ product faces countable similar products of competitors, this variable is coded
as 0. For industry dummy variable, we coded 20 different industries ranging from
food industry to recycling industry as 19 different industry dummies.

Regression Model

We used four models to examine the impact from perceived institutional con-
straints to the firms’ tendency to become a certain type of innovator. Model 1
regressed control variables. Model 2 added the independent variables to Model
1. Model 3 and Model 4 added the moderators of commercial bribery and lack
of informal finance to Model 2 respectively. All the dummy dependent variables
are regressed in Probit regressions with robust standard error.

RESULTS

Descriptive Statistics

Table 1 shows the means, standard deviations, and Pearson correlations of per-
ceived items of institutional constraints and control variables. The mean of per-
ceived constraints from the governmental system and legal system are lower
than 0.6, indicating that most sample firms believe that formal institutional con-
straints from governmental system and legal system are not serious.

Hierarchical Regression Analysis

Table 2 shows the regression results of Model 1 and Model 2. Table 3 shows the
regression results of Model 3 with the moderating variable of commercial bribery.
Table 4 shows the regression results of Model 4 with the moderating variable of
lack of informal finance. The Wald test of each regression from Model 1 to
Model 4 indicates that the null hypothesis stating that the coefficients are simultan-
eously equal to 0 can be rejected (Prob > Chi2 = 0.00). Table 2 shows that per-
ceived constraints from the governmental system is positively and significantly
correlated to firms’ likelihood of becoming an innovator rather than an imitator
(Model 2a, β= 0.290, p < 0.05) and a non-innovator (Model 2c, β= 0.370, p <
0.001). One unit increase in perceived constraints from the governmental
system, on average, increases the firm’s likelihood of being innovators instead of
being imitators by 9.1% (Model 2a, AME= 0.091, p < 0.01) and the firms’ likeli-
hood of being innovators instead of being non-innovators by 10.4% (Model 2c,
AME= 0.104, P < 0.001). Thus, H1a and H1b are both supported. From the
same table, we can find that perceived constraints from the legal system is not
significantly correlated to firms’ likelihood of becoming an innovator rather
than an imitator (Model 2a, β=−0.053, p > 0.05) or a non-innovator (Model 2c,
β= 0.137, p > 0.05). Therefore, H2a and H2b are not supported.
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Table 1. Means, standard deviations, and Pearson correlations of key variables

Variable Mean S.D. 1 2 3 4 5 6 7 6 9 10 11 12 13

1 Perceived constraints from govern-
mental system

0.57 0.64 1

2 Perceived constraints from the legal
system

0.24 0.52 0.55 1

3 Lack of formal finance 0.72 0.45 −0.04 −0.06 1
4 Commercial bribery 0.72 0.45 −0.13 −0.05 0.16 1
5 Lack of informal finance 0.85 0.35 −0.05 −0.08 0.30 0.20 1
6 Property loss 0.31 0.56 0.28 0.28 −0.08 −0.14 0.12 1
7 Percentage of skilled worker 0.35 0.22 0.09 0.07 0.07 0.13 −0.02 −0.02 1
8 Subsidiary dummy 0.11 0.31 −0.01 0.03 −0.09 −0.10 −0.07 0.08 −0.03 1
9 Firm age 13.01 7.89 −0.01 0.00 −0.02 0.03 0.04 −0.06 0.01 0.05 1
10 Revenue growth 0.23 2.71 −0.03 −0.01 0.01 0.01 −0.07 −0.02 0.01 0.08 0.08 1
11 Top manager’s experience 16.92 7.41 0.11 0.02 −0.10 −0.11 −0.07 0.01 0.03 0.08 0.32 0.05 1
12 Industrial competition dummy 0.17 0.37 −0.07 −0.04 −0.11 −0.17 −0.23 0.02 −0.06 0.09 −0.03 0.01 0.06 1
13 Licensed technology dummy 0.23 0.42 0.01 −0.02 −0.12 −0.05 −0.02 0.15 −0.16 0.12 0.03 −0.01 −0.05 0.03 1
14 State-owned banks or government

agency loan
2.39 5.58 0.11 0.09 −0.44 −0.17 −0.21 0.07 −0.04 0.08 0.08 0.07 0.14 0.10 0.03

Notes: Correlations with an absolute value equal or larger than 0.05 are significant at the 0.1 level.
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Table 2. Institutional constraints and types of innovator

Model
Model 1a Model 1b Model 1c Model 2a Model 2b Model 2c

Variable
Innovator vs. imitator

Innovator vs. innovation
pretender

Innovator vs. non-
innovator Innovator vs. imitator

Innovator vs. innovation
pretender

Innovator vs. non-
innovator

β AME β AME β AME β AME β AME β AME

Perceived constraints from gov-
ernmental system

0.290* 0.091** 0.203 0.052 0.370*** 0.104***

(0.114) (0.035) (0.123) (0.032) (0.098) (0.027)
Perceived constraints from the
legal system

−0.053 −0.017 −0.155 −0.040 0.137 0.039

(0.151) (0.047) (0.144) (0.037) (0.137) (0.038)
Lack of formal finance −0.002 −0.001 0.120 0.031 −0.143 −0.040

(0.164) (0.051) (0.170) (0.044) (0.131) (0.037)
Commercial bribery −0.214 −0.067 0.356* 0.092* −0.474*** −0.133***

(0.146) (0.045) (0.154) (0.039) (0.121) (0.033)
Lack of informal finance −0.235 −0.073 −0.764*** −0.197*** −0.273 −0.077

(0.180) (0.056) (0.210) (0.053) (0.158) (0.044)
Property loss −0.220* −0.069* 0.052 0.014 0.093 0.028 −0.352*** −0.110*** 0.105 0.027 −0.153 −0.043

(0.091) (0.028) (0.126) (0.034) (0.095) (0.029) (0.100) (0.030) (0.151) (0.039) (0.106) (0.030)
Percentage of skilled worker −0.167 −0.052 0.908** 0.249** 0.233 0.070 −0.348 −0.108 0.539 0.139 0.160 0.045

(0.277) (0.087) (0.324) (0.087) (0.217) (0.066) (0.295) (0.092) (0.354) (0.091) (0.226) (0.063)
Subsidiary dummy −0.029 −0.009 0.053 0.015 0.454* 0.137** −0.031 −0.010 0.124 0.032 0.417* 0.117*

(0.173) (0.054) (0.195) (0.053) (0.177) (0.053) (0.181) (0.057) (0.212) (0.055) (0.187) (0.052)
Firm age 0.013 0.004 0.010 0.003 −0.012 −0.004 0.013 0.004 0.011 0.003 −0.011 −0.003

(0.012) (0.004) (0.012) (0.003) (0.007) (0.002) (0.011) (0.003) (0.012) (0.003) (0.007) (0.002)
Revenue growth 0.170 0.053 −0.012 −0.003 −0.026 −0.008 0.243 0.076 0.106 0.027 −0.020 −0.006

(0.220) (0.069) (0.188) (0.051) (0.014) (0.004) (0.246) (0.077) (0.195) (0.050) (0.011) (0.003)
Top manager’s experience 0.008 0.002 −0.023** −0.006** 0.026*** 0.008*** 0.007 0.002 −0.022* −0.006* 0.020** 0.006**

(0.009) (0.003) (0.009) (0.002) (0.007) (0.002) (0.009) (0.003) (0.009) (0.002) (0.007) (0.002) 937
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Table 2. Continued

Model Model 1a Model 1b Model 1c Model 2a Model 2b Model 2c

Variable Innovator vs. imitator Innovator vs. innovation
pretender

Innovator vs. non-
innovator

Innovator vs. imitator Innovator vs. innovation
pretender

Innovator vs. non-
innovator

β AME β AME β AME β AME β AME β AME

Industrial competition dummy 0.425** 0.134** −0.043 −0.012 0.550*** 0.166*** 0.333* 0.104* −0.126 −0.033 0.384** 0.108**
(0.157) (0.049) (0.156) (0.043) (0.126) (0.037) (0.168) (0.052) (0.175) (0.045) (0.139) (0.039)

Licensed technology dummy 0.264* 0.083* 0.823*** 0.226*** 1.056*** 0.319*** 0.330* 0.103* 0.958*** 0.247*** 1.134*** 0.319***
(0.128) (0.040) (0.164) (0.042) (0.118) (0.031) (0.133) (0.041) (0.174) (0.041) (0.123) (0.030)

State-owned banks loan 0.034*** 0.011*** 0.008 0.002 0.049*** 0.015*** 0.031** 0.010** 0.004 0.001 0.035*** 0.010***
(0.010) (0.003) (0.010) (0.003) (0.009) (0.002) (0.012) (0.004) (0.011) (0.003) (0.010) (0.003)

Firm size dummy Control Control Control Control Control Control Control Control Control Control Control Control
Industry dummy Control Control Control Control Control Control Control Control Control Control Control Control
_cons −0.277 −0.453 −0.832 −0.194 0.166 0.121

(0.825) (0.909) (0.833) (0.892) (1.011) (0.900)

N 546 546 494 494 892 892 522 522 464 464 863 863
Wald Chi2 85.939 57.797 227.457 96.252 81.513 261.367
Prob > Chi2 0 0 0 0 0 0
R2_p 0.1252 0.1179 0.2139 0.1409 0.1630 0.2612

Notes: ‘β’ columns show regression coefficients. ‘AME’ columns show average marginal effects. Standard errors in parentheses, *p < 0.05, **p < 0.01, ***p < 0.001
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Table 3. Interaction effects of formal institutional constraints and commercial bribery

Model
Model 3a Model 3b Model 3c Model 3d Model 3e Model 3f

Variable
Innovator vs. imitator

Innovator vs. innovation
pretender

Innovator vs. non-
innovator Innovator vs. imitator

Innovator vs. innovation
pretender

Innovator vs. non-
innovator

β AME β AME β AME β AME β AME β AME

Perceived constraints from
governmental system

0.025 0.090** −0.064 0.050 0.097 0.104*** 0.290** 0.090** 0.188 0.048 0.368*** 0.103***

(0.173) (0.035) (0.179) (0.032) (0.155) (0.027) (0.111) (0.034) (0.124) (0.032) (0.096) (0.026)
Perceived constraints from the
legal system

−0.034 −0.010 −0.160 −0.041 0.123 0.034 −0.199 −0.012 −0.367 −0.037 −0.061 0.036

(0.152) (0.047) (0.147) (0.038) (0.141) (0.039) (0.193) (0.045) (0.193) (0.038) (0.187) (0.037)
Lack of formal finance 0.002 0.001 0.155 0.040 −0.106 −0.030 −0.002 −0.001 0.140 0.036 −0.138 −0.039

(0.165) (0.051) (0.170) (0.043) (0.132) (0.037) (0.164) (0.051) (0.170) (0.043) (0.131) (0.037)
Commercial bribery −0.277 −0.071 0.321* 0.093* −0.496*** −0.149*** −0.229 −0.066 0.345* 0.096* −0.468*** −0.141***

(0.151) (0.044) (0.156) (0.041) (0.120) (0.037) (0.148) (0.044) (0.154) (0.042) (0.120) (0.037)
Lack of informal finance −0.264 −0.082 −0.787*** −0.201*** −0.291 −0.081 −0.237 −0.074 −0.773*** −0.198*** −0.272 −0.076

(0.183) (0.056) (0.212) (0.053) (0.159) (0.044) (0.181) (0.056) (0.209) (0.052) (0.158) (0.044)
Perceived constraints from
governmental system *
Commercial bribery

0.374* 0.120* 0.466* 0.113 0.370* 0.100

(0.184) (0.054) (0.219) (0.058) (0.177) (0.052)
Perceived constraints from the
legal system * Commercial
bribery

0.223 0.066 0.394 0.113 0.251 0.072

(0.233) (0.071) (0.256) (0.068) (0.227) (0.067)
Property loss −0.375*** −0.116*** 0.109 0.028 −0.163 −0.046 −0.358*** −0.111*** 0.129 0.033 −0.155 −0.043

(0.099) (0.030) (0.157) (0.040) (0.106) (0.030) (0.099) (0.030) (0.154) (0.039) (0.106) (0.030)
Percentage of skilled worker −0.330 −0.102 0.537 0.137 0.184 0.051 −0.330 −0.103 0.561 0.144 0.170 0.048

(0.294) (0.091) (0.355) (0.090) (0.226) (0.063) (0.295) (0.092) (0.353) (0.090) (0.226) (0.063) 939
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Table 3. Continued

Model Model 3a Model 3b Model 3c Model 3d Model 3e Model 3f

Variable Innovator vs. imitator Innovator vs. innovation
pretender

Innovator vs. non-
innovator

Innovator vs. imitator Innovator vs. innovation
pretender

Innovator vs. non-
innovator

β AME β AME β AME β AME β AME β AME

Subsidiary dummy −0.029 −0.009 0.116 0.030 0.396* 0.111* −0.027 −0.009 0.143 0.037 0.410* 0.115*
(0.181) (0.056) (0.213) (0.054) (0.187) (0.052) (0.181) (0.056) (0.210) (0.054) (0.187) (0.052)

Firm age 0.013 0.004 0.011 0.003 −0.011 −0.003 0.013 0.004 0.010 0.003 −0.011 −0.003
(0.011) (0.003) (0.012) (0.003) (0.007) (0.002) (0.011) (0.003) (0.012) (0.003) (0.007) (0.002)

Revenue growth 0.248 0.077 0.103 0.026 −0.020 −0.006 0.240 0.075 0.142 0.036 −0.020 −0.006
(0.247) (0.077) (0.194) (0.050) (0.010) (0.003) (0.241) (0.075) (0.195) (0.050) (0.010) (0.003)

Top manager’s experience 0.008 0.002 −0.020* −0.005* 0.020** 0.006** 0.007 0.002 −0.022* −0.006* 0.020** 0.006**
(0.009) (0.003) (0.009) (0.002) (0.007) (0.002) (0.009) (0.003) (0.009) (0.002) (0.007) (0.002)

Industrial competition dummy 0.312 0.096 −0.112 −0.029 0.378** 0.106** 0.329 0.102 −0.132 −0.034 0.382** 0.107**
(0.168) (0.052) (0.173) (0.044) (0.140) (0.039) (0.168) (0.052) (0.175) (0.045) (0.139) (0.039)

Licensed technology dummy 0.341* 0.106** 0.986*** 0.252*** 1.140*** 0.319*** 0.327* 0.102* 0.948*** 0.243*** 1.139*** 0.320***
(0.134) (0.041) (0.175) (0.041) (0.123) (0.030) (0.133) (0.041) (0.175) (0.041) (0.123) (0.030)

State-owned banks loan 0.031** 0.010** 0.006 0.001 0.037*** 0.010*** 0.031** 0.010** 0.005 0.001 0.035*** 0.010***
(0.012) (0.004) (0.012) (0.003) (0.010) (0.003) (0.012) (0.004) (0.012) (0.003) (0.010) (0.003)

Firm size dummy Control Control Control Control Control Control Control Control Control Control Control Control
Industry dummy Control Control Control Control Control Control Control Control Control Control Control Control
_cons −0.031 0.301 0.252 −0.179 0.253 0.152

(0.886) (0.992) (0.934) (0.913) (1.035) (0.910)
N 522 522 464 464 863 863 522 522 464 464 863 863
Wald Chi2 101.721 86.510 263.129 97.115 83.830 260.954
Prob > Chi2 0 0 0 0 0 0
R2_p 0.1465 0.1705 0.2647 0.1422 0.1673 0.2622

Notes: ‘β’ columns show regression coefficients. ‘AME’ columns show average marginal effects. Standard errors in parentheses, *p < 0.05, **p < 0.01, ***p < 0.001
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Table 3 (Continued)

Model
Model 3g Model 3h Model 3i

Variable
Innovator vs. imitator Innovator vs. innovation pretender Innovator vs. non-innovator

β AME β AME β AME

Perceived constraints from governmental system 0.291* 0.091** 0.211 0.054 0.378*** 0.106***
(0.114) (0.035) (0.122) (0.031) (0.099) (0.027)

Perceived constraints from the legal system −0.053 −0.016 −0.137 −0.035 0.138 0.039
(0.151) (0.047) (0.142) (0.036) (0.137) (0.038)

Lack of formal finance 0.126 −0.007 −0.251 0.029 −0.315 −0.039
(0.247) (0.051) (0.251) (0.045) (0.223) (0.038)

Commercial bribery −0.081 −0.070 −0.047 0.098* −0.638** −0.135***
(0.236) (0.045) (0.254) (0.042) (0.216) (0.037)

Lack of informal finance −0.229 −0.071 −0.720*** −0.184*** −0.267 −0.075
(0.180) (0.056) (0.207) (0.052) (0.159) (0.044)

Lack of formal finance * Commercial bribery −0.212 −0.065 0.623* 0.165 0.236 0.073
(0.287) (0.087) (0.311) (0.085) (0.259) (0.077)

Property loss −0.350*** −0.109*** 0.076 0.019 −0.159 −0.045
(0.101) (0.030) (0.151) (0.038) (0.107) (0.030)

Percentage of skilled worker −0.329 −0.102 0.514 0.131 0.142 0.040
(0.299) (0.093) (0.352) (0.090) (0.227) (0.064)

Subsidiary dummy −0.031 −0.010 0.106 0.027 0.418* 0.117*
(0.182) (0.057) (0.215) (0.055) (0.188) (0.052)

Firm age 0.013 0.004 0.010 0.003 −0.012 −0.003
(0.011) (0.003) (0.012) (0.003) (0.007) (0.002)

Revenue growth 0.234 0.073 0.102 0.026 −0.020 −0.006
(0.247) (0.077) (0.190) (0.049) (0.011) (0.003)

Top manager’s experience 0.007 0.002 −0.021* −0.005* 0.021** 0.006**
(0.009) (0.003) (0.009) (0.002) (0.007) (0.002) 941
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Table 3 Continued

Model Model 3g Model 3h Model 3i

Variable Innovator vs. imitator Innovator vs. innovation pretender Innovator vs. non-innovator

β AME β AME β AME

Industrial competition dummy 0.345* 0.108* −0.162 −0.041 0.374** 0.105**
(0.169) (0.052) (0.176) (0.045) (0.140) (0.039)

Licensed technology dummy 0.330* 0.103* 0.929*** 0.237*** 1.132*** 0.318***
(0.133) (0.041) (0.175) (0.041) (0.123) (0.030)

State-owned banks loan 0.031** 0.010** 0.004 0.001 0.034*** 0.010***
(0.012) (0.004) (0.011) (0.003) (0.010) (0.003)

Firm size dummy Control Control Control Control Control Control
Industry dummy Control Control Control Control Control Control
_cons −0.311 0.553 0.251

(0.903) (1.017) (0.896)
N 522 522 464 464 863 863
Wald Chi2 97.352 82.721 258.341
Prob>Chi2 0 0 0
R2_p 0.1417 0.1706 0.2619

Notes: ‘β’ columns show regression coefficients. ‘AME’ columns show average marginal effects. Standard errors in parentheses, *p < 0.05, **p < 0.01, ***p < 0.001
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Table 4. Interaction effects of formal institutional constraints and lack of informal finance

Model
Model 4a Model 4b Model 4c Model 4d Model 4e Model 4f

Innovator vs. imitator Innovator vs. imitator
Innovator vs. innovation

pretender Innovator vs. imitator Innovator vs. imitator
Innovator vs. innovation

pretender

Variable β AME β β AME β β AME β AME β AME

Perceived constraints from
governmental system

0.365 0.091** 0.539 0.049 0.210 0.104*** 0.287* 0.090* 0.204 0.053 0.370*** 0.104***

(0.229) (0.035) (0.290) (0.032) (0.201) (0.027) (0.113) (0.035) (0.122) (0.031) (0.095) (0.026)
Perceived constraints from the
legal system

−0.055 −0.017 −0.156 −0.040 0.138 0.039 −0.157 −0.015 −0.408 −0.037 −0.212 0.041

(0.151) (0.047) (0.144) (0.037) (0.137) (0.038) (0.260) (0.046) (0.244) (0.037) (0.210) (0.037)
Lack of formal finance −0.006 −0.002 0.128 0.033 −0.142 −0.040 0.003 0.001 0.129 0.033 −0.138 −0.039

(0.164) (0.051) (0.170) (0.044) (0.131) (0.037) (0.164) (0.051) (0.170) (0.044) (0.131) (0.037)
Commercial bribery −0.207 −0.064 0.372* 0.096* −0.478*** −0.134*** −0.218 −0.068 0.354* 0.091* −0.472*** −0.132***

(0.147) (0.046) (0.154) (0.039) (0.121) (0.033) (0.147) (0.046) (0.155) (0.039) (0.121) (0.033)
Lack of informal finance −0.227 −0.071 −0.778*** −0.170*** −0.278 −0.082 −0.245 −0.072 −0.799*** −0.170*** −0.288 −0.088

(0.183) (0.053) (0.215) (0.038) (0.157) (0.047) (0.181) (0.053) (0.215) (0.037) (0.156) (0.047)
Perceived constraints from
governmental system * Lack
of informal finance

−0.085 −0.016 −0.406 −0.044 0.188 0.048

(0.235) (0.069) (0.309) (0.056) (0.211) (0.061)
Perceived constraints from the
legal system * Lack of informal
finance

0.133 0.037 0.309 0.035 0.421 0.122

(0.289) (0.085) (0.279) (0.055) (0.241) (0.071)
Property loss −0.353*** −0.110*** 0.119 0.031 −0.148 −0.042 −0.354*** −0.110*** 0.090 0.023 −0.152 −0.043

(0.100) (0.030) (0.149) (0.038) (0.106) (0.030) (0.100) (0.030) (0.152) (0.039) (0.105) (0.029)
Percentage of skilled worker −0.357 −0.111 0.521 0.134 0.171 0.048 −0.340 −0.106 0.552 0.142 0.156 0.044

(0.297) (0.092) (0.355) (0.091) (0.226) (0.063) (0.294) (0.092) (0.354) (0.091) (0.225) (0.063) 943
Form

aland
Inform

alInstitutions

©
T
he

A
uthor(s),2021.Published

by
C
am

bridge
U
niversity

Press
on

behalfofT
he

InternationalA
ssociation

for
C
hinese

M
anagem

ent
R
esearch

https://doi.org/10.1017/m
or.2021.36 Published online by Cam

bridge U
niversity Press

https://doi.org/10.1017/mor.2021.36


Table 4. Continued

Model Model 4a Model 4b Model 4c Model 4d Model 4e Model 4f

Innovator vs. imitator Innovator vs. imitator Innovator vs. innovation
pretender

Innovator vs. imitator Innovator vs. imitator Innovator vs. innovation
pretender

Variable β AME β β AME β β AME β AME β AME

Subsidiary dummy −0.024 −0.008 0.114 0.029 0.420* 0.118* −0.036 −0.011 0.127 0.033 0.424* 0.119*
(0.181) (0.056) (0.212) (0.054) (0.187) (0.052) (0.181) (0.057) (0.213) (0.055) (0.187) (0.052)

Firm age 0.012 0.004 0.010 0.003 −0.011 −0.003 0.013 0.004 0.011 0.003 −0.012 −0.003
(0.011) (0.003) (0.012) (0.003) (0.007) (0.002) (0.011) (0.003) (0.012) (0.003) (0.007) (0.002)

Revenue growth 0.244 0.076 0.104 0.027 −0.021 −0.006* 0.244 0.076 0.123 0.032 −0.021* −0.006*
(0.245) (0.076) (0.194) (0.050) (0.011) (0.003) (0.243) (0.076) (0.194) (0.050) (0.010) (0.003)

Top manager’s experience 0.007 0.002 −0.021* −0.005* 0.020** 0.006** 0.007 0.002 −0.023* −0.006* 0.020** 0.006**
(0.009) (0.003) (0.009) (0.002) (0.007) (0.002) (0.009) (0.003) (0.009) (0.002) (0.007) (0.002)

Industrial competition dummy 0.334* 0.104* −0.141 −0.036 0.393** 0.110** 0.329 0.103* −0.123 −0.032 0.394** 0.110**
(0.168) (0.052) (0.177) (0.045) (0.139) (0.038) (0.168) (0.052) (0.176) (0.045) (0.139) (0.038)

Licensed technology dummy 0.329* 0.103* 0.950*** 0.244*** 1.134*** 0.318*** 0.335* 0.104* 0.969*** 0.250*** 1.140*** 0.319***
(0.133) (0.041) (0.175) (0.041) (0.123) (0.030) (0.133) (0.041) (0.176) (0.042) (0.123) (0.030)

State-owned banks loan 0.031** 0.010** 0.004 0.001 0.034*** 0.010*** 0.031** 0.010** 0.005 0.001 0.035*** 0.010***
(0.012) (0.004) (0.012) (0.003) (0.010) (0.003) (0.012) (0.004) (0.012) (0.003) (0.010) (0.003)

Firm size dummy Control Control Control Control Control Control Control Control Control Control Control Control
Industry dummy Control Control Control Control Control Control Control Control Control Control Control Control
_cons −0.029 0.277 0.343 −0.227 0.143 0.197

(0.896) (1.030) (0.899) (0.894) (0.996) (0.897)
N 522 522 464 464 863 863 522 522 464 464 863 863
Wald Chi2 96.034 81.607 263.468 96.371 80.786 260.387
Prob>Chi2 0 0 0 0 0 0
R2_p 0.1411 0.1661 0.2618 0.1412 0.1646 0.2637

Notes: ‘β’ columns show regression coefficients. ‘AME’ columns show average marginal effects. Standard errors in parentheses, *p < 0.05, **p < 0.01, ***p < 0.001
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Table 4 (Continued)

Model
Model 4g Model 4h Model 4i

Innovator vs. non-innovator Innovator vs. imitator Innovator vs. innovation pretender

Variable β AME β AME β AME

Perceived constraints from governmental system 0.289* 0.090* 0.203 0.052 0.369*** 0.103***
(0.114) (0.035) (0.123) (0.032) (0.098) (0.027)

Perceived constraints from the legal system −0.050 −0.016 −0.154 −0.040 0.135 0.038
(0.150) (0.047) (0.143) (0.037) (0.137) (0.038)

Lack of formal finance −0.105 0.002 −0.043 0.031 0.061 −0.045
(0.317) (0.051) (0.365) (0.045) (0.287) (0.039)

Commercial bribery −0.221 −0.069 0.357* 0.092* −0.477*** −0.134***
(0.147) (0.045) (0.154) (0.039) (0.121) (0.033)

Lack of informal finance −0.298 −0.062 −0.841** −0.162*** −0.153 −0.100
(0.248) (0.058) (0.272) (0.041) (0.219) (0.053)

Lack of formal finance * Lack of informal finance 0.133 0.040 0.189 0.048 −0.255 −0.074
(0.343) (0.102) (0.396) (0.077) (0.311) (0.093)

Property loss −0.352*** −0.110*** 0.102 0.026 −0.150 −0.042
(0.100) (0.030) (0.151) (0.039) (0.106) (0.030)

Percentage of skilled worker −0.337 −0.105 0.545 0.141 0.141 0.039
(0.297) (0.092) (0.355) (0.091) (0.226) (0.063)

Subsidiary dummy −0.036 −0.011 0.124 0.032 0.416* 0.117*
(0.181) (0.056) (0.212) (0.054) (0.187) (0.052)

Firm age 0.013 0.004 0.011 0.003 −0.011 −0.003
(0.011) (0.003) (0.012) (0.003) (0.007) (0.002)

Revenue growth 0.248 0.077 0.111 0.029 −0.022* −0.006*
(0.247) (0.077) (0.195) (0.050) (0.011) (0.003)

Top manager’s experience 0.007 0.002 −0.022* −0.006* 0.020** 0.006**
(0.009) (0.003) (0.009) (0.002) (0.007) (0.002)

Industrial competition dummy 0.328 0.102* −0.127 −0.033 0.378** 0.106** 945
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Table 4 Continued

Model Model 4g Model 4h Model 4i

Innovator vs. non-innovator Innovator vs. imitator Innovator vs. innovation pretender

Variable β AME β AME β AME

(0.168) (0.052) (0.176) (0.045) (0.139) (0.039)
Licensed technology dummy 0.335* 0.104* 0.962*** 0.248*** 1.131*** 0.317***

(0.133) (0.041) (0.175) (0.041) (0.123) (0.030)
State-owned banks loan 0.031** 0.010** 0.003 0.001 0.035*** 0.010***

(0.012) (0.004) (0.011) (0.003) (0.010) (0.003)
Firm size dummy Control Control Control Control Control Control
Industry dummy Control Control Control Control Control Control
_cons −0.137 0.243 0.065

(0.899) (1.012) (0.904)
N 522 522 464 464 863 863
Wald Chi2 96.713 81.898 267.091
Prob>Chi2 0 0 0
R2_p 0.1411 0.1634 0.2618

Notes: ‘β’ columns show regression coefficients. ‘AME’ columns show average marginal effects. Standard errors in parentheses, *p < 0.05, **p < 0.01, ***p < 0.001
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For the impact of lack of formal finance, Table 2 shows that lack of formal
finance does not significantly relate to innovator vs. imitator (Model 2a, β=
−0.002 p > 0.05) or innovator vs. non-innovator (Model 2c, β =−0.143, p >
0.05) The inability in getting financial resources directly affects firms’ investment
in R&D activities and R&D input transformation efficiency. Thus, H3a and
H3b are not supported. For the impact of commercial bribery, Table 2 shows the
significant positive relationship between commercial bribery and innovator vs.
innovation pretender (Model 2b, β=0.356, p < 0.05) and the significant negative
relationship between commercial bribery and innovator vs. non-innovator (Model
2c, β=−0.474, p < 0.001). One unit increase in commercial bribery, on average,
increases the firm’s likelihood of being innovators rather than being innovation
pretenders by 9.2% (Model 2b, AME= 0.092, p < 0.05) but decreases firms’ likeli-
hood of being innovators rather than being non-innovators by 13.3% (Model 2c,
AME= 0.133, p < 0.001). However, commercial bribery is not significantly
related to innovator vs. imitator (Model 2a, β=−0.214, p > 0.05). Commercial
bribery increases financial cost for firms and decreases their investment R&D
activities. Thus, H4a is not supported, but H4b and H4c are supported. Table 2
shows lack of informal finance insignificantly negatively relates to innovator vs.
non-innovator (Model 2c, β=−0.273, p > 0.05) and innovator vs. imitator (Model
2a, β=−0.235, p > 0.05). Thus, H5a and H5b are not supported.

Table 3 shows that the interaction term of perceived constraints from the gov-
ernmental system and commercial bribery is significantly positively related to
innovators vs. imitators (Model 3a, β = 0.374, p < 0.05) and innovators vs. non-
innovators (Model 3c, β= 0.370, p < 0.05). One unit increases in perceived con-
straints from the government system for firms committed commercial bribery,
on average, increases the firm’s likelihood of being innovators rather than being
imitators by 12% (Model 3a, AME= 0.120, p < 0.05) and firm’s likelihood of
being innovators rather than being non-innovators by 10% (Model 3c, AME=
0.100, p > 0.05). Thus, H6a is supported. The interaction term of the government
system constraints and commercial bribery significantly positively relates to innov-
ator vs. innovation pretender (Model 3b, β= 0.466, p < 0.05). One unit increases
in perceived constraints from the government system for firms committed commer-
cial bribery, on average, increases the firm’s likelihood of being innovators rather
than being innovation pretenders by 11.3% (Model 3b, AME= 0.113, p > 0.05).
Thus, H6b is supported. The positive effect of the interaction term of perceived
constraints from the legal system and commercial bribery on innovator vs. imitator
(Model 3d, β = 0.223, p > 0.05), innovator vs. non-innovator (Model 3f, β= 0.251,
p > 0.05), or innovator vs. innovation pretender (Model 3e, β= 0.394, p > 0.05)
are not significant in Table 3. Thus, H7 is not supported. The interaction term
of lack of formal finance and commercial bribery is positively related to innovator
vs. innovation pretender (Model 3h, β = 0.623, p < 0.05) but not significantly
related to innovator vs. imitator (Model 3g, β=−0.212, p > 0.05) or innovator
vs. non-innovator (Model 3i, β = 0.236, p > 0.05). Thus, H8 is not supported.
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As shown in Table 4, for the impact of lack of informal finance, interaction
term of lack of informal finance and government system constraints interaction
is not significantly related to innovator vs. imitator (Model 4a, β =−0.085, p >
0.05), innovator vs. innovation pretender (Model 4b, β=−0.406, p > 0.05), or
innovator vs. non-innovator (Model 4c, β= 0.188, p > 0.05). Thus, H9 is not sup-
ported. The positive effect of the interaction of perceived constraints from the legal
system and lack of informal finance is not significant on innovator vs. imitator
(Model 4d, β = 0.133, p > 0.05), innovator vs. innovation pretender (Model 4e,
β= 0.309, p > 0.05), or innovator vs. non-innovator (Model 4f, β= 0.421,
p > 0.05). Thus, H10 is not supported. Table 4 further shows that the interaction
term of lack of formal finance and lack of informal finance is not significantly
related to innovator vs. imitator (Model 4g, β= 0.133, p > 0.05), innovator
vs. innovation pretender (Model 4h, β= 0.189, p > 0.05), or innovator vs. non-
innovator (Model 4i, β =−0.255, p > 0.05). Thus, H11 is not supported.

Robustness Check

To check the overall robustness of the empirical results, we applied the logistic
regression model to the same set of variables. We reported the regression results
and odds ratios from Table 5 to Table 7. The Wald test of each regression from
Model 1 to Model 4 indicates that the null hypothesis stating that the coefficients
are simultaneously equal to 0 can be rejected (Prob > Chi2 = 0.00). The results
obtained from the logistic regression model are overall consistent with the Probit
model estimations, indicating robustness of the results.

As shown in Table 5, perceived constraints from the governmental system is
significantly positively related to innovator vs imitator (β= 0.477, p < 0.05) and
innovator vs. non-innovator (β= 0.626, p < 0.001). One unit increase in perceived
constraints from the governmental system increases the odds of being innovators
rather than being imitators by 1.611 (odds ratio = 1.611, p < 0.05) and firms’
odds of being innovators rather than being non-innovators by 1.870 (odds
ratio = 1.870, p < 0.001). Thus, H1a and H1b are supported. Perceived con-
straints from the legal system are not significantly related to innovators vs. imitator
(β =−0.093, p > 0.05) or innovator vs. non-innovator (β= 0.237, p > 0.05). Thus,
H2a and H2b are not supported. Lack of formal finance is not significantly related
to innovator vs. imitator (β=−0.009, p > 0.05) or innovator vs. non-innovator
(β =−0.244, p > 0.05). Thus, H3a and H3b are not supported. Commercial
bribery is significantly positively related to innovator vs. innovation pretender
(β = 0.591, p < 0.05), but negatively related to innovator vs. non-innovator
(β = −0.799, p < 0.001). However, commercial bribery is insignificantly related
to innovator vs. imitator (β=−0.364, p > 0.05). One unit increase in commercial
bribery increases firms’ odds of being innovators rather than being innovation
pretenders by 1.806 (odds ratio = 1.860, p < 0.05), but it decreases firms’ odds
of being innovators rather than being non-innovators by 0.450 (odds ratio =

948 C. Weng et al.

© The Author(s), 2021. Published by Cambridge University Press on behalf of The International Association for
Chinese Management Research

https://doi.org/10.1017/mor.2021.36 Published online by Cambridge University Press

https://doi.org/10.1017/mor.2021.36


Table 5. Institutional constraints and types of innovator

Model
Model 1a Model 1b Model 1c Model 2a Model 2b Model 2c

Variable
Innovator vs. imitator

Innovator vs. innovation
pretender Innovator vs. non-innovator Innovator vs. imitator

Innovator vs. innovation
pretender Innovator vs. non-innovator

β Odds ratio β Odds ratio β Odds ratio β Odds ratio β Odds ratio β Odds ratio

Perceived constraints
from governmental
system

0.477* 1.611* 0.327 1.386 0.626*** 1.870***

(0.199) (0.321) (0.217) (0.300) (0.173) (0.324)
Perceived constraints
from the legal system

−0.093 0.912 −0.246 0.782 0.237 1.267

(0.280) (0.256) (0.254) (0.199) (0.270) (0.342)
Lack of formal finance −0.009 0.992 0.229 1.258 −0.244 0.784

(0.288) (0.285) (0.304) (0.382) (0.227) (0.178)
Commercial bribery −0.364 0.695 0.591* 1.806* −0.799*** 0.450***

(0.253) (0.176) (0.276) (0.498) (0.206) (0.092)
Lack of informal
finance

−0.398 0.672 −1.290** 0.275** −0.475 0.622

(0.313) (0.210) (0.398) (0.110) (0.273) (0.170)
Property loss −0.369* 0.692* 0.083 1.086 0.155 1.167 −0.579*** 0.560*** 0.199 1.220 −0.267 0.766

(0.151) (0.104) (0.221) (0.240) (0.162) (0.189) (0.165) (0.092) (0.274) (0.334) (0.184) (0.141)
Percentage of skilled
worker

−0.236 0.790 1.567** 4.793** 0.358 1.431 −0.545 0.580 0.916 2.500 0.278 1.321

(0.468) (0.370) (0.577) (2.768) (0.370) (0.529) (0.501) (0.291) (0.629) (1.573) (0.389) (0.513)
Subsidiary dummy −0.040 0.961 0.161 1.174 0.799** 2.224** −0.048 0.953 0.268 1.307 0.749* 2.114*

(0.300) (0.288) (0.347) (0.408) (0.307) (0.682) (0.317) (0.302) (0.392) (0.512) (0.323) (0.682)
Firm age 0.025 1.025 0.017 1.017 −0.020 0.981 0.022 1.022 0.018 1.018 −0.020 0.980

(0.022) (0.023) (0.021) (0.022) (0.011) (0.011) (0.021) (0.021) (0.021) (0.022) (0.012) (0.011)
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Table 5. Continued

Model Model 1a Model 1b Model 1c Model 2a Model 2b Model 2c

Variable Innovator vs. imitator Innovator vs. innovation
pretender

Innovator vs. non-innovator Innovator vs. imitator Innovator vs. innovation
pretender

Innovator vs. non-innovator

β Odds ratio β Odds ratio β Odds ratio β Odds ratio β Odds ratio β Odds ratio

Revenue growth 0.244 1.276 −0.029 0.971 −0.046 0.955 0.361 1.435 0.152 1.164 −0.036 0.965
(0.363) (0.463) (0.315) (0.306) (0.029) (0.028) (0.421) (0.604) (0.330) (0.384) (0.023) (0.022)

Top manager’s
experience

0.012 1.013 −0.037* 0.964* 0.043*** 1.044*** 0.011 1.011 −0.035* 0.965* 0.035** 1.035**

(0.015) (0.015) (0.015) (0.015) (0.011) (0.012) (0.016) (0.016) (0.016) (0.015) (0.012) (0.013)
Industrial competition
dummy

0.700* 2.014* −0.072 0.930 0.904*** 2.470*** 0.529 1.697 −0.210 0.811 0.657** 1.929**

(0.272) (0.548) (0.274) (0.255) (0.212) (0.524) (0.291) (0.495) (0.307) (0.249) (0.238) (0.459)
Licensed technology
dummy

0.439* 1.550* 1.485*** 4.415*** 1.757*** 5.797*** 0.548* 1.730* 1.696*** 5.450*** 1.894*** 6.647***

(0.216) (0.335) (0.311) (1.371) (0.207) (1.199) (0.225) (0.389) (0.334) (1.821) (0.214) (1.424)
State-owned banks loan 0.059*** 1.061*** 0.016 1.016 0.080*** 1.083*** 0.053* 1.055* 0.009 1.009 0.057** 1.059**

(0.018) (0.019) (0.018) (0.018) (0.014) (0.015) (0.021) (0.022) (0.020) (0.020) (0.018) (0.019)
Firm size dummy Control Control Control Control Control Control Control Control Control Control Control Control
Industry dummy Control Control Control Control Control Control Control Control Control Control Control Control
_cons −0.486 0.615 −0.816 0.442 −1.400 0.247 −0.317 0.728 0.224 1.252 0.182 1.200

(1.391) (0.856) (1.446) (0.639) (1.263) (0.311) (1.587) (1.156) (1.720) (2.153) (1.397) (1.676)
N 546 546 494 494 892 892 522 522 464 464 863 863
Wald Chi2 78.726 78.726 54.142 54.142 196.242 196.242 78.726 78.726 54.142 54.142 196.242 196.242
Prob>Chi2 0 0 0 0 0 0 0 0 0 0 0 0
R2_p 0.1249 0.1249 0.1188 0.1188 0.2137 0.2137 0.1399 0.1399 0.1621 0.1621 0.2604 0.2604

Notes: ‘β’ columns show regression coefficients, standard errors in parentheses, *p < 0.05, **p < 0.01, ***p < 0.001
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Table 6. Interaction effects of formal institutional constraints and commercial bribery

Model
Model 3a Model 3b Model 3c Model 3d Model 3e Model 3f

Variable
Innovator vs. imitator

Innovator vs. innovation
pretender Innovator vs. non-innovator Innovator vs. imitator

Innovator vs. innovation
pretender Innovator vs. non-innovator

β Odds ratio β Odds ratio β Odds ratio β Odds ratio β Odds ratio β Odds ratio

Perceived constraints
from governmental
system

0.030 1.030 −0.129 0.879 0.152 1.165 0.472* 1.604* 0.305 1.357 0.618*** 1.856***

(0.298) (0.307) (0.318) (0.280) (0.266) (0.310) (0.190) (0.305) (0.223) (0.302) (0.168) (0.312)
Perceived constraints
from the legal system

−0.057 0.945 −0.236 0.790 0.215 1.240 −0.353 0.703 −0.582 0.559 −0.136 0.873

(0.281) (0.265) (0.265) (0.209) (0.281) (0.349) (0.331) (0.232) (0.330) (0.185) (0.314) (0.274)
Lack of formal finance 0.000 1.000 0.277 1.319 −0.181 0.835 −0.007 0.993 0.255 1.290 −0.236 0.790

(0.288) (0.288) (0.304) (0.400) (0.228) (0.191) (0.286) (0.284) (0.303) (0.390) (0.225) (0.177)
Commercial bribery −0.472 0.624 0.534 1.705 −0.840*** 0.432*** −0.393 0.675 0.576* 1.778* −0.784*** 0.456***

(0.264) (0.164) (0.278) (0.473) (0.201) (0.087) (0.256) (0.173) (0.277) (0.492) (0.203) (0.093)
Lack of informal
finance

−0.455 0.634 −1.328*** 0.265*** −0.509 0.601 −0.409 0.664 −1.294*** 0.274*** −0.475 0.622

(0.321) (0.204) (0.399) (0.106) (0.276) (0.166) (0.317) (0.211) (0.392) (0.108) (0.273) (0.170)
Perceived constraints
from governmental
system * Commercial
bribery

0.618* 1.855* 0.795* 2.215* 0.649* 1.914*

(0.308) (0.571) (0.389) (0.862) (0.307) (0.587)
Perceived constraints
from the legal system *
Commercial bribery

0.405 1.500 0.649 1.914 0.496 1.642

(0.406) (0.609) (0.465) (0.889) (0.415) (0.682) 951
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Table 6. Continued

Model Model 3a Model 3b Model 3c Model 3d Model 3e Model 3f

Variable Innovator vs. imitator Innovator vs. innovation
pretender

Innovator vs. non-innovator Innovator vs. imitator Innovator vs. innovation
pretender

Innovator vs. non-innovator

β Odds ratio β Odds ratio β Odds ratio β Odds ratio β Odds ratio β Odds ratio

Property loss −0.615*** 0.541*** 0.203 1.225 −0.297 0.743 −0.587*** 0.556*** 0.237 1.268 −0.277 0.758
(0.163) (0.088) (0.293) (0.359) (0.186) (0.138) (0.163) (0.091) (0.285) (0.361) (0.185) (0.140)

Percentage of skilled
worker

−0.520 0.594 0.938 2.555 0.313 1.368 −0.519 0.595 0.967 2.631 0.297 1.346

(0.497) (0.295) (0.631) (1.613) (0.391) (0.535) (0.498) (0.296) (0.631) (1.660) (0.389) (0.523)
Subsidiary dummy −0.047 0.954 0.254 1.289 0.722* 2.059* −0.044 0.957 0.284 1.329 0.741* 2.098*

(0.315) (0.301) (0.392) (0.506) (0.324) (0.667) (0.316) (0.302) (0.389) (0.516) (0.322) (0.676)
Firm age 0.023 1.023 0.019 1.019 −0.019 0.981 0.022 1.023 0.018 1.018 −0.020 0.981

(0.021) (0.022) (0.021) (0.022) (0.012) (0.011) (0.021) (0.021) (0.021) (0.022) (0.012) (0.011)
Revenue growth 0.360 1.433 0.144 1.155 −0.036 0.965 0.352 1.421 0.205 1.228 −0.035 0.966

(0.424) (0.608) (0.329) (0.379) (0.022) (0.021) (0.415) (0.589) (0.332) (0.408) (0.022) (0.021)
Top manager’s
experience

0.012 1.012 −0.033* 0.968* 0.035** 1.036** 0.011 1.011 −0.036* 0.965* 0.034** 1.035**

(0.016) (0.016) (0.016) (0.015) (0.012) (0.013) (0.016) (0.016) (0.016) (0.015) (0.012) (0.013)
Industrial competition
dummy

0.490 1.632 −0.195 0.823 0.646** 1.907** 0.519 1.681 −0.224 0.799 0.654** 1.922**

(0.292) (0.476) (0.304) (0.251) (0.239) (0.455) (0.292) (0.490) (0.308) (0.246) (0.238) (0.458)
Licensed technology
dummy

0.569* 1.766* 1.730*** 5.641*** 1.909*** 6.747*** 0.546* 1.726* 1.668*** 5.300*** 1.905*** 6.720***

(0.227) (0.401) (0.332) (1.875) (0.216) (1.458) (0.226) (0.391) (0.334) (1.773) (0.215) (1.443)
State-owned banks loan 0.053* 1.054* 0.012 1.012 0.056*** 1.062*** 0.053* 1.055* 0.010 1.010 0.058** 1.059**

(0.021) (0.022) (0.021) (0.021) (0.017) (0.018) (0.021) (0.022) (0.020) (0.021) (0.018) (0.019)
Firm size dummy Control Control Control Control Control Control Control Control Control Control Control Control
Industry dummy Control Control Control Control Control Control Control Control Control Control Control Control
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Table 6. Continued

Model Model 3a Model 3b Model 3c Model 3d Model 3e Model 3f

Variable Innovator vs. imitator Innovator vs. innovation
pretender

Innovator vs. non-innovator Innovator vs. imitator Innovator vs. innovation
pretender

Innovator vs. non-innovator

β Odds ratio β Odds ratio β Odds ratio β Odds ratio β Odds ratio β Odds ratio

_cons −0.037 0.964 0.431 1.540 0.417 1.517 −0.313 0.731 0.360 1.433 0.237 1.267
(1.565) (1.508) (1.644) (2.531) (1.483) (2.251) (1.674) (1.224) (1.793) (2.568) (1.422) (1.802)

N 522 522 464 464 863 863 522 522 464 464 863 863
Wald Chi2 89.634 89.634 78.692 78.692 223.214 223.214 85.435 85.435 76.738 76.738 221.858 221.858
Prob>Chi2 0 0 0 0 0 0 0 0 0 0 0 0
R2_p 0.1454 0.1454 0.1695 0.1695 0.2641 0.2641 0.1415 0.1415 0.1660 0.1660 0.2616 0.2616

Notes: ‘β’ columns show regression coefficients, standard errors in parentheses, *p < 0.05, **p < 0.01, ***p < 0.001
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Table 6 (Continued)

Model
Model 3g Model 3h Model 3i

Variable
Innovator vs. imitator Innovator vs. innovation pretender Innovator vs. non-innovator

β Odds ratio β Odds ratio β Odds ratio

Perceived constraints from governmental system 0.477* 1.612* 0.336 1.399 0.644*** 1.903***
(0.200) (0.322) (0.215) (0.301) (0.176) (0.335)

Perceived constraints from the legal system −0.091 0.913 −0.216 0.806 0.236 1.266
(0.281) (0.257) (0.249) (0.201) (0.271) (0.343)

Lack of formal finance 0.196 1.217 −0.423 0.655 −0.562 0.570
(0.443) (0.539) (0.453) (0.297) (0.385) (0.220)

Commercial bribery −0.155 0.857 −0.130 0.878 −1.105** 0.331**
(0.418) (0.358) (0.461) (0.405) (0.377) (0.125)

Lack of informal finance −0.386 0.680 −1.196** 0.302** −0.463 0.629
(0.314) (0.214) (0.393) (0.119) (0.276) (0.174)

Lack of formal finance * Commercial bribery −0.329 0.720 1.100* 3.003* 0.439 1.552
(0.500) (0.360) (0.552) (1.659) (0.450) (0.698)

Property loss −0.577*** 0.562*** 0.159 1.173 −0.283 0.753
(0.167) (0.094) (0.273) (0.320) (0.187) (0.141)

Percentage of skilled worker −0.511 0.600 0.861 2.366 0.244 1.277
(0.510) (0.306) (0.631) (1.494) (0.391) (0.499)

Subsidiary dummy −0.0473 0.954 0.243 1.275 0.753* 2.123*
(0.318) (0.304) (0.402) (0.512) (0.324) (0.688)

Firm age 0.022 1.022 0.017 1.017 −0.021 0.979
(0.021) (0.021) (0.020) (0.021) (0.012) (0.012)

Revenue growth 0.353 1.423 0.124 1.132 −0.035 0.966
(0.420) (0.597) (0.317) (0.358) (0.022) (0.021)

Top manager’s experience 0.011 1.011 −0.036* 0.967* 0.036** 1.036**
(0.016) (0.016) (0.016) (0.016) (0.012) (0.013)

Industrial competition dummy 0.548 1.729 −0.275 0.760 0.640** 1.897**
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Table 6 Continued

Model Model 3g Model 3h Model 3i

Variable Innovator vs. imitator Innovator vs. innovation pretender Innovator vs. non-innovator

β Odds ratio β Odds ratio β Odds ratio

(0.294) (0.508) (0.309) (0.235) (0.239) (0.453)
Licensed technology dummy 0.549* 1.732* 1.659*** 5.253*** 1.891*** 6.628***

(0.225) (0.390) (0.336) (1.766) (0.215) (1.427)
State-owned banks loan 0.0529* 1.054* 0.009 1.009 0.057** 1.059**

(0.021) (0.022) (0.020) (0.020) (0.018) (0.019)
Firm size dummy Control Control Control Control Control Control
Industry dummy Control Control Control Control Control Control
_cons −0.505 0.604 0.889 2.433 0.425 1.530

(1.604) (0.968) (1.712) (4.164) (1.382) (2.115)

N 522 522 464 464 863 863
Wald Chi2 85.778 85.778 75.437 75.437 220.477 220.477
Prob>Chi2 0 0 0 0 0 0
R2_p 0.1406 0.1406 0.1700 0.1700 0.2612 0.2612

Notes: ‘β’ columns show regression coefficients, standard errors in parentheses, *p < 0.05, **p < 0.01, ***p < 0.001.
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Table 7. Interaction effects of formal institutional constraints and lack of informal finance

Model
Model 4a Model 4b Model 4c Model 4d Model 4e Model 4f

Variable
Innovator vs. imitator

Innovator vs. innovation
pretender Innovator vs. non-innovator Innovator vs. imitator

Innovator vs. innovation
pretender Innovator vs. non-innovator

β Odds ratio β Odds ratio β Odds ratio β Odds ratio β Odds ratio β Odds ratio

Perceived constraints
from governmental
system

0.605 1.832 0.898 2.454 0.361 1.435 0.471* 1.602* 0.327 1.386 0.626*** 1.871***

(0.396) (0.725) (0.567) (1.390) (0.346) (0.496) (0.196) (0.313) (0.216) (0.299) (0.167) (0.312)
Perceived constraints
from the legal system

−0.096 0.909 −0.241 0.786 0.238 1.269 −0.287 0.751 −0.742 0.476 −0.397 0.672

(0.281) (0.255) (0.255) (0.201) (0.270) (0.343) (0.462) (0.347) (0.414) (0.197) (0.348) (0.234)
Lack of formal finance −0.014 0.987 0.241 1.273 −0.240 0.787 −0.002 0.998 0.248 1.282 −0.230 0.794

(0.287) (0.283) (0.303) (0.385) (0.227) (0.179) (0.287) (0.286) (0.305) (0.390) (0.227) (0.181)
Commercial bribery −0.352 0.703 0.613* 1.847* −0.806*** 0.447*** −0.375 0.688 0.591* 1.806* −0.800*** 0.449***

(0.254) (0.179) (0.275) (0.508) (0.206) (0.092) (0.255) (0.175) (0.276) (0.499) (0.207) (0.093)
Lack of informal
finance

−0.384 0.681 −1.326** 0.266** −0.483 0.617 −0.417 0.659 −1.357*** 0.257*** −0.501 0.606

(0.319) (0.217) (0.410) (0.109) (0.269) (0.166) (0.316) (0.208) (0.407) (0.105) (0.267) (0.162)
Perceived constraints
from governmental
system * Lack of infor-
mal finance

−0.148 0.863 −0.681 0.506 0.313 1.367

(0.402) (0.347) (0.598) (0.303) (0.364) (0.497)
Perceived constraints
from the legal system *
Lack of informal
finance

0.247 1.280 0.605 1.832 0.785 2.193

(0.515) (0.659) (0.477) (0.874) (0.419) (0.920)
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Table 7. Continued

Model Model 4a Model 4b Model 4c Model 4d Model 4e Model 4f

Variable Innovator vs. imitator Innovator vs. innovation
pretender

Innovator vs. non-innovator Innovator vs. imitator Innovator vs. innovation
pretender

Innovator vs. non-innovator

β Odds ratio β Odds ratio β Odds ratio β Odds ratio β Odds ratio β Odds ratio

Property loss −0.581*** 0.559*** 0.217 1.242 −0.259 0.772 −0.583*** 0.558*** 0.168 1.183 −0.275 0.759
(0.166) (0.093) (0.269) (0.334) (0.183) (0.141) (0.165) (0.092) (0.276) (0.326) (0.182) (0.138)

Percentage of skilled
worker

−0.562 0.570 0.879 2.409 0.300 1.350 −0.534 0.586 0.951 2.589 0.274 1.316

(0.506) (0.288) (0.632) (1.522) (0.390) (0.527) (0.500) (0.293) (0.631) (1.634) (0.386) (0.508)
Subsidiary dummy −0.039 0.962 0.252 1.286 0.758* 2.134* −0.056 0.946 0.279 1.322 0.766* 2.151*

(0.315) (0.303) (0.391) (0.503) (0.322) (0.688) (0.318) (0.301) (0.395) (0.522) (0.322) (0.692)
Firm age 0.021 1.022 0.016 1.016 −0.019 0.981 0.022 1.023 0.019 1.019 −0.020 0.980

(0.021) (0.021) (0.022) (0.022) (0.012) (0.012) (0.021) (0.021) (0.021) (0.022) (0.012) (0.012)
Revenue growth 0.362 1.436 0.153 1.165 −0.037 0.963 0.363 1.438 0.183 1.201 −0.036 0.964

(0.420) (0.603) (0.328) (0.383) (0.022) (0.022) (0.417) (0.599) (0.324) (0.389) (0.021) (0.020)
Top manager’s
experience

0.011 1.011 −0.034* 0.966* 0.034** 1.035** 0.012 1.012 −0.036* 0.964* 0.034** 1.035**

(0.016) (0.016) (0.016) (0.015) (0.012) (0.013) (0.016) (0.016) (0.016) (0.015) (0.012) (0.013)
Industrial competition
dummy

0.531 1.701 −0.242 0.785 0.670** 1.953** 0.522 1.685 −0.201 0.818 0.676** 1.967**

(0.292) (0.497) (0.311) (0.244) (0.236) (0.462) (0.291) (0.491) (0.308) (0.252) (0.236) (0.464)
Licensed technology
dummy

0.547* 1.729* 1.680*** 5.368*** 1.897*** 6.667*** 0.556* 1.744* 1.722*** 5.595*** 1.912*** 6.768***

(0.225) (0.388) (0.334) (1.795) (0.215) (1.431) (0.225) (0.392) (0.339) (1.894) (0.216) (1.464)
State-owned banks loan 0.053* 1.055* 0.009 1.009 0.056** 1.058** 0.053* 1.055* 0.010 1.011 0.057** 1.059**

(0.021) (0.022) (0.020) (0.020) (0.018) (0.019) (0.021) (0.022) (0.020) (0.020) (0.018) (0.019)
Firm size dummy Control Control Control Control Control Control Control Control Control Control Control Control
Industry dummy Control Control Control Control Control Control Control Control Control Control Control Control 957
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Table 7. Continued

Model Model 4a Model 4b Model 4c Model 4d Model 4e Model 4f

Variable Innovator vs. imitator Innovator vs. innovation
pretender

Innovator vs. non-innovator Innovator vs. imitator Innovator vs. innovation
pretender

Innovator vs. non-innovator

β Odds ratio β Odds ratio β Odds ratio β Odds ratio β Odds ratio β Odds ratio

_cons −0.050 0.951 0.433 1.541 0.559 1.749 −0.377 0.686 0.192 1.212 0.318 1.374
(1.596) (1.518) (1.759) (2.711) (1.394) (2.438) (1.596) (1.095) (1.669) (2.022) (1.387) (1.906)

N 522 522 464 464 863 863 522 522 464 464 863 863
Wald Chi2 84.782 84.782 75.730 75.730 223.576 223.576 85.017 85.017 73.244 73.244 221.747 221.747
Prob>Chi2 0 0 0 0 0 0 0 0 0 0 0 0
R2_p 0.1401 0.1401 0.1648 0.1648 0.2610 0.2610 0.1403 0.1403 0.1642 0.1642 0.2633 0.2633

Notes: ‘β’ columns show regression coefficients, standard errors in parentheses, *p < 0.05, **p < 0.01, ***p < 0.001
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Table 7 (Continued)

Model
Model 4g Model 4h Model 4i

Variable
Innovator vs. imitator Innovator vs. innovation pretender Innovator vs. non-innovator

β Odds ratio β Odds ratio β Odds ratio

Perceived constraints from governmental system 0.474* 1.606* 0.324 1.383 0.623*** 1.864***
(0.199) (0.320) (0.218) (0.301) (0.173) (0.323)

Perceived constraints from the legal system −0.089 0.915 −0.243 0.784 0.234 1.263
(0.279) (0.255) (0.254) (0.199) (0.270) (0.341)

Lack of formal finance −0.189 0.828 −0.037 0.963 0.084 1.088
(0.560) (0.464) (0.682) (0.657) (0.499) (0.543)

Commercial bribery −0.376 0.686 0.593* 1.810* −0.804*** 0.448***
(0.254) (0.174) (0.275) (0.498) (0.205) (0.092)

Lack of informal finance −0.511 0.600 −1.415** 0.243** −0.281 0.755
(0.444) (0.266) (0.506) (0.123) (0.385) (0.291)

Lack of formal finance * Lack of informal finance 0.232 1.261 0.309 1.361 −0.406 0.667
(0.598) (0.754) (0.737) (1.004) (0.540) (0.360)

Property loss −0.579*** 0.561*** 0.195 1.215 −0.262 0.770
(0.164) (0.092) (0.274) (0.333) (0.184) (0.142)

Percentage of skilled worker −0.526 0.591 0.925 2.522 0.245 1.278
(0.505) (0.298) (0.632) (1.593) (0.390) (0.499)

Subsidiary dummy −0.057 0.945 0.266 1.304 0.743* 2.102*
(0.316) (0.299) (0.391) (0.510) (0.325) (0.682)

Firm age 0.022 1.022 0.018 1.018 −0.019 0.981
(0.021) (0.021) (0.021) (0.022) (0.012) (0.011)

Revenue growth 0.371 1.449 0.160 1.173 −0.038 0.962
(0.424) (0.615) (0.328) (0.385) (0.023) (0.022)

Top manager’s experience 0.011 1.011 −0.035* 0.965* 0.034** 1.035**
(0.016) (0.016) (0.016) (0.015) (0.012) (0.013) 959
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Table 7 Continued

Model Model 4g Model 4h Model 4i

Variable Innovator vs. imitator Innovator vs. innovation pretender Innovator vs. non-innovator

β Odds ratio β Odds ratio β Odds ratio

Industrial competition dummy 0.522 1.685 −0.213 0.808 0.645** 1.905**
(0.291) (0.490) (0.309) (0.249) (0.237) (0.452)

Licensed technology dummy 0.555* 1.741* 1.702*** 5.483*** 1.890*** 6.619***
(0.224) (0.390) (0.334) (1.833) (0.214) (1.419)

State-owned banks loan 0.053* 1.055* 0.008 1.008 0.057** 1.059**
(0.021) (0.022) (0.020) (0.020) (0.018) (0.019)

Firm size dummy Control Control Control Control Control Control
Industry dummy Control Control Control Control Control Control
_cons −0.205 0.815 0.348 1.416 0.097 1.101

(1.591) (1.296) (1.712) (2.424) (1.407) (1.550)

N 522 522 464 464 863 863
Wald Chi2 85.406 85.406 74.801 74.801 226.996 226.996
Prob>Chi2 0 0 0 0 0 0
R2_p 0.1402 0.1402 0.1625 0.1625 0.2609 0.2609

Notes: ‘β’ columns show regression coefficients, standard errors in parentheses, *p < 0.05, **p < 0.01, ***p < 0.001
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0.450, p < 0.001). Thus, H4b and H4c are supported, but H4a is rejected. Lack of
informal finance is not significantly related to innovator vs. imitator (β=−0.398, p
> 0.05) or innovator vs. non-innovator (β=−0.475, p > 0.05). Thus, H5a and H5b
are not supported.

As shown in Table 6, the interaction term between commercial bribery and
perceived constraints from the governmental system significantly positively
relates to innovator vs. imitator (β= 0.618, p < 0.05), innovator vs. innovation pre-
tender (0.795, p < 0.05), and innovator vs. non-innovator (β= 0.649, p < 0.05). For
firms that committed commercial bribery, one unit increase in perceived con-
straints from the governmental system increases firms’ odds of being innovators
rather than being imitators by 1.855 (odds ratio = 1.855, p < 0.05), firms’ odds
of being innovators rather than being innovation pretenders by 2.215 (odds
ratio = 2.215, p < 0.05), and firms’ odds of being innovators rather than being
non-innovators by 1.914 (odds ratio = 1.914, p < 0.05). Thus, H6a and H6b are
supported. The interaction term between perceived constraints from the legal
system constraints and commercial bribery is not significantly related to innovator
vs. imitator (β= 0.405, p > 0.05), innovator vs. innovation pretender (β= 0.649,
p > 0.05), or innovator vs. non-innovator (β= 0.496, p > 0.05). Thus, H7 is not
supported. The interaction term between lack of formal finance and commercial
bribery is not significantly related to innovator vs. imitator (β=−0.329, p > 0.05)
or innovator vs. non-innovator (β= 0.439, p > 0.05). The interaction term
between lack of formal finance and commercial bribery is significantly positively
related to innovator vs. innovation pretender (β= 1.100, p < 0.05), but it is insignifi-
cantly related to innovator vs. imitator (β=−0.329, p > 0.05) and innovator vs. non-
innovator (β=−0.439, p > 0.05). Thus, H8 is not supported.

In Table 7, the interaction term of perceived constraints from the governmen-
tal system and lack of informal finance is not significantly related to innovator
vs. imitator (β =−0.148, p > 0.05), innovator vs. innovation pretender (β=
−0.618, p > 0.05), and innovator vs. non-innovator (β= 0.313, p > 0.05). Thus,
H9 is not supported. The interaction term of perceived constraints from the
legal system and lack of informal finance is not significantly related to innovator
vs. imitator (β= 0.247, p > 0.05), innovator vs. innovation pretender (β= 0.605,
p > 0.05), and innovator vs. non-innovator (β= 0.785, p > 0.05). Thus, H10 is
not supported. The interaction terms of lack of formal finance and lack of informal
finance is not significantly related to innovator vs. imitator (β= 0.232, p > 0.05),
innovator vs. innovation pretender (β= 0.309, p > 0.05), and innovator vs.
non-innovator (β =−0.406, p > 0.05). Thus, H11 is not supported.

DISCUSSION

By using the World Bank sample of Chinese manufacturing firms, this article
examines the impacts of formal and informal institutions on firms’ likelihood of
becoming a certain type of innovator. The results show that, for formal institutions,
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perceived constraints from the governmental system positively affect firms’ likeli-
hood of being innovators than other types of innovators. In addition, lack of
formal finance negatively affects firms’ likelihood of being innovators rather than
being non-innovators. In terms of informal institutions, commercial bribery nega-
tively affects firms’ likelihood of being innovators rather than being non-innova-
tors, but positively affects firms’ likelihood of being innovators rather than being
innovation pretenders.

Firms in different business domains apply for different licenses, and the diffi-
culty in applying the licenses and permissions varies. In terms of the legal system,
unfair and inefficient courts positively but not significantly affect firm innovation.
Unfair and inefficient courts increase firms’ cost in protecting their intellectual
property through legal processes if the innovative products are in patent forms.
Firms that invest in R&D activities without applying for patent certification are
one of the possible causes for the positive but insignificant regression results. We
infer that because of the export orientation, these firms still keep on investing in
R&D to make the products competitive in the global market.

Commercial bribery has a moderating effect on the impact of the governmental
system constraints on firms’ likelihood of being innovators rather than other types of
innovators. The presence of commercial bribery strengthens the positive effect of
governmental system constraints on firms’ likelihood of being innovators rather
than other types of innovators. Lack of informal finance does not moderate the
impact of formal institutions significantly. The insignificance of this moderating
effect can be possibly explained by the small scale of informal finance in our sample.

This article has three major contributions. First, this article enriches the insti-
tutional theory and innovation research by stating a framework that includes multi-
dimensional institutions and two levels of innovative performance. Second, this
article examined the moderating effect of informal institutions on the relationship
between formal institutions and firms’ likelihood of being innovators rather than
being other types of innovators. Third, this article uses both the perceived and
experienced items to measure institutional constraints. The measurements allow
us to compare the constraints that firms perceived and the constraints that are actu-
ally imposed on firms.

This article also provides some implications for building the institutional
environment. The research result addresses the importance of developing formal
institutional support in both the government and the legal system. In addition, pol-
icies such as offering formal financial institutional support, decreasing bribery, and
organizing the informal institutional financial resources are beneficial for firms’
innovative performance.

Limitations and Future Research Directions

There are some limitations. First, our measures of innovation are limited due to
data constraint. Second, the constraints reported by the respondents may have
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bias because of variation within individual firms’ evaluation standards. Third, the
hypotheses about governmental and legal systems are largely not supported by the
regression results. Fourth, the effect size detected by the current empirical models is
relatively weak for the independent variables of perceived constraints from the gov-
ernmental system and commercial bribery. Notwithstanding the given explanation
in the discussion part, future study could further research on the causes of insignifi-
cance in results and the relatively weak effect size. Last but not least, this research
found the association between institutions and firm innovative types. However, we
cannot rule out the reverse causality due to the data limitation. We leave to future
research to address such limitations.

NOTES

We are grateful to Editor-in-Chief Professor Arie Y. Lewin for his meticulous attention to technical
details, yet continuous encouragement to enhance the quality of the article. We appreciate the valu-
able suggestions made by the anonymous reviewer for sharpening the core concept of the research.
All errors remain ours.
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