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Therole of state owner ship and institutionsin the innovation performance of emerging market

enterprises: Evidence from China
Abstract

Although it has been suggested that institutional context influences a firm’s innovation performance,
the role of regulatory ingtitutions has been underexplored. Extending previous research, this study
investigates whether and how regulatory institutions (i.e. state ownership, region-specific marketization
and industry-specific ingtitutional policy) affect innovation performance of emerging market enterprises
(EMEs). Evidence derived from alarge sample of Chinese manufacturing firms demonstrates that state
ownership positively moderatesthe effect of R& D intensity on innovation performance. However, state
ownership is not equally beneficial for all firms. Our analysis shows that region-specific marketization
and industry-specific institutional policy enhance the innovation-enhancing effect of state ownership.
By revedling the role of regulatory institutions, our study points to the importance of looking beyond

firm boundaries to understand why EMESs are able to innovate despite their weak internal capabilities.
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1. Introduction

This paper studies how institutional forces affect innovation of firms in emerging markets.
Emerging market enterprises (EMEs) have significantly improved their technological capabilities in
recent years and are increasingly relying on technological innovation to compete in the global
marketplace (Wu et al., 2016; Yi et a., 2013). The Chinese company Huawei, for example, is ranked
17" in the world in terms of the number of patents granted in 2013. Because these firms traditionally
do not possess strong internal capabilities (Wang et d., 2012b, Hong et al., 2015), which according to
the Schumpeterian view (Schumpeter, 1942) are critical for developing innovation, the emergence of
Chinese EMEs as innovators raises the following question: what is the role of institutions in EMES

innovation given that unlike their counterparts in developed countries these firms cannot generally rely
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oninternal capabilitiestoinnovate and al so operatein weak regimes of intellectual property rights (IPRs)
that often cannot effectively protect innovation? The theoretical significance of this research question

deriveslargely from the importance of understanding the sources of competitive advantages that enable
EMEs to develop innovation. In this study, we argue that regulatory institutions at the firm- (namely,

state ownership), region- (namely, marketization) and industry- (namely, industry policy) levels
compensate for the weak capabilities of EMEs, enabling them to enhance innovation performance.

Our study advances the literature on innovation in emerging markets in two ways. First, while
prior studies have focused on the (direct) effect of state ownership on EMES' innovation (e.g., Choi et
a., 2011; Ren et a., 2005), it remains unclear how state ownership affects innovation performance by
moderating the effect of R&D intensity of the firm. It is both theoretically and empirically well
established that a firm’s internal R&D has a positive effect on innovation performance (Schumpeter,
1942; Kafouros et al., 2008; Wang and Kafouros, 2009). It is aso well recognized that government as
a key shareholder in state owned enterprises (SOES) plays an important role in developing innovative
activities in emerging markets (Mahmood and Rufin, 2005). However, little is known about how state
ownership and R&D intensity interact to shape a firm's innovativeness in emerging markets. , This
research gap is significant because it limits our understanding of the mechanisms through which state
ownership influences the relationship between R&D intensity and innovation performance. Viewing it
as afirm level innovation-supporting institution (Cui and Jiang, 2012), we argue that state ownership
acts as amoderating mechanism in the rel ationship between R& D intensity and innovation performance.
Our approach enables us to explain how internal capabilities and firm-specific ingtitutional
idiosyncrasiesjointly shape the innovation outcomes of Chinese firms.

Second, previous studies in the subject area have ignored how ingtitutional variations across
subnational regions and industries influence the relationship between state ownership and innovation
(e.g., Jefferson et al., 2006; Sun and Du, 2010). These studies often implicitly assume that the effect of
state ownership on innovation remains similar across different subnational locations and industries
withinagiven country (Li and Tellis, 2016; Yi et al., 2013; Wang et d .., 2015b). Because large emerging
countries such as China exhibits significant variations in institutional development across subnational

regions (Kafouros et al., 2015) which congtitute sources of different competitive advantages and



ingtitutional pressures on firms (Hermelo and Vassolo, 2010), it is essential not to merely focus on
national level institutions and instead to examine the effect of region-level institutional context on firms
innovation performance. We address this lacuna in research and advance the premise that significant
ingtitutional variations across regions and industries within a given nation may have a profound impact
on the effect of state ownership. Hence, rather than assuming that state ownership is equally beneficial
for al firms, we propose that this effect varies depending on location- and industry-specific regulatory
ingtitutions, namely, the level of region-specific marketization and industry-specific policy.

Furthermore, although previous studies suggest that ingtitutions influence the availability and cost
of innovation inputs and appropriation of value from innovation (e.g., Lu et al., 2008), these studies
have not focused on a specific type of institutions and under-theorize the role of regulatory institutions.
Building upon prior literature, we specifically account for the effects of regulatory institutions (i.e. state
ownership, region-specific ingtitutions and industry-specific institutional policy) which are considered
as a key discriminating factor of the success of innovation and entrepreneuria efforts (Mahmood and
Rufin, 2005). We contend that, although it is often argued that emerging markets feature ‘institutional
voids (Khanna and Paepu, 1997) that may constrain firms innovative activities, the regulatory
environment, particularly government-related institutions, provide distinctive potential for EMES to
pursue nonmarket-based strategies (Hermelo and Vassolo, 2010) and develop innovation.

Our arguments are tested on a sample of 193,506 Chinese firms during 2005-2007. The results
indicate that state ownership positively moderates the effect of R&D intensity on innovation
performance. Furthermore, region-specific marketization and industry-specific institutional policy
enhance the effect of state ownership on innovation performance. These findings highlight the role of
regulatory institutions in EMES' innovation performance and thus provide a novel institution-based

explanation for why many capability-constrained EMEs have grown in recent years as innovators.

2. Theoretical framework and hypotheses
2.1. The effects of institutions on innovation
It is well acknowledged that ingtitutional context — defined as the environment that comprises social

forms of the economic and political system, created and al so used by various actorsin asociety (Turner



2006; Fligstein 2001), influences firms' innovation performance (Mahmood & Rufin, 2005; Wang et
al., 2015). Institution theory suggeststhat afirm’s strategy and behavior isthe result of, or response to,
a particular ingtitutional context in which a firm is embedded (Alvi, 2012; Scott, 1995). Institutional
context influences innovation by defining opportunities, by reducing the unknown, and by increasing
or decreasing costs of economic exchanges (North, 1990). For example, ingtitutional factors such as
factor markets and protection of 1PRs can influence the availability and cost of innovation inputs as
well as the protection of innovation outputs (Wang et al., 2015).

Institutional context has three key dimensions — regulative, normative, and cognitive rules (Scott,
1995). While the role of these three types of institutions is often empiricaly indistinguishable
(DiMaggio and Powell, 1983), it is important to focus on key institutional dimensions which influence
the phenomena under study (K ostovaand Roth, 2002). Despite market-oriented reforms, Chinese firms
still operatein highly regul ated environments characterized by high level s of state ownership and strong
government institutions (Hong et a., 2015). We therefore focus our attention on the role of the
regulatory pillar within which government rel ated institutions and policy represent a strong institutional
logic (Alford and Friedland, 1985) and congtitute key institutional aspects governing business
transactions (Whitley, 1999). In this study, we examine the role of state ownership, region-specific
marketization and industry-specific institutional policy in EMES' innovation performance. These three
constructs are closely related to, or are manifestations of, government policy, regulations and laws, and
are therefore important regulatory institutions in the light of Scott (1995). For example, because state
owned enterprises (SOES) are, by definition, assets of governments and state ownership is inextricably
associated with government policy, regulations and laws, they are in fact integral elements of their
country’ s regulatory environment (Cui and Jiang, 2012; Tonurist, 2015).

State ownership influences innovation in two important ways. First, government as a shareholder of
SOEs exerts variousinstitutional pressureson firmsthat can influence the incentives and ability of firms
to develop innovation. For example, the Chinese government formally introduced the policy of
‘indigenous innovation' as part of China's national strategy in 2005 (Bichler and Schmidkonz, 2012,
p.2). Such regulatory pressures might be higher for SOES than for other firms because these firms have

agreater need to conform to institutional prescriptions (Baum and Oliver, 1991) and serve government



objectives (Tonurist, 2015; Wang et a., 2012b). Such institutional forces also influence firms' ability
to develop innovation because firms that conform to such institutional pressures can enjoy a higher
level of legitimacy and sociopolitical approval (Aldrich and Fiol, 1994). Thisin turn helps them create
innovation by reducing regul atory uncertainty, securing scarce resources in the quasi-market economy
and mitigate agency problems (Shleifer and Vishny, 1998). By contrast, because their relative lack of
legitimacy and sociopolitical approval, non-state Chinese firms may be unable to obtain access or have
to pay amarket price for such resources, which hampers their innovation efforts.

Second, state ownership also affectsfirms' ability to appropriate value from innovation. Although
IPR protection is critical element of the regulatory environment for innovation (Bouet, 2015; Zobel et
a., 2017), itsenforcement in emerging marketsis weak and often depends on the status of the firm (Li
et a., 2004). State ownership may protect the firm in cases where IPR laws are weakly enforced.
Because governments can provide exclusive endorsements and favorabl e treatment (Sheng et a ., 2011),
SOEs often receive stronger protection of IPRs (Wang et a., 2012b), enabling them to better appropriate
the value of innovation. By contrast, although non-state firms such as private firms may have interna
and other external mechanisms to address such agency problems, they suffer from discrimination and
have difficulties in protecting and benefiting from their innovations.

Differences in innovation-supporting institutions exist not only between but also within countries
(Nelson, 1993). Regions within Chinadiffer significantly in the extent to which government isinvolved
in the coordination of economic actors (Hong et al., 2015). Hence, regulatory institutions vary across
subnational regions of China. Similarly, the transitional nature of the Chinese economy presents
considerable inter-industry variations of key institutional attributes such as government control and
industry policy (Wang et a., 2009). These variations arise partly because the Chinese government often
formulates industry-specific science and technology policies (Choi et al., 2011) and provides
preferential support for the development of high-tech industries. These cross-region and industry
differences imply that innovation performance is not only determined by firm-specific characteristics
such as R&D intensity and ownership but is also shaped by region- and industry-specific institutional

idiosyncrasies.



The ingtitutional complementarity thesis suggests that “not only single institutions are subject to
positive feedback effects, but configurations of complementary institutions in which the performance
of each is affected by the existence of others’ (Pierson, 2000:78). We propose that, in addition to the
direct effects of institutions internal (i.e., state ownership) and external (i.e., region- and industry-
specific institutions) to the firm on innovation performance, institutions at different levels also interact
to jointly shape innovation outcomes. For example, differencesin state ownership may also influencea
firm’ sinclination and ability to respond to region- and industry-specific institutional pressures. Building
on this reasoning, we argue that whereas state ownership may positively moderate the effects of R&D
intensity on innovation performance, its effect on innovation performance will vary depending on
region-specific marketization and industry-specific policy. Fig. 1 shows the framework of our study.

(Insert Fig. 1 about here)

2.2. Themoderating role of state ownership

R& D creates scientific knowledge (Griliches, 1979) that in turn hel ps firms devel op new products
or improve production efficiency and consequently enhances innovation performance (Lee et ., 2014;
Wang and Kafouros, 2009). R&D also enhances absorptive capacity by increasing a firm's ability to
understand external ideas and technol ogies and to apply them to commercial ends (Cohen and Levinthal,
1989; Patterson and Ambrosini, 2015). Therefore, firms with higher R&D intensity are more likely to
achieve higher innovation performance. However, we argue that the effects of R&D intensity on
innovation performance may vary depending on the level of state ownership in the firm.

From an institutional perspective, state ownership signals a firm's adherence to ingtitutional
prescriptions of appropriate conduct that hel p to enhancelegitimacy (Oliver, 1990). Thisinturnenables
firms to get superior access to licenses, administrative privileges, and resources such as raw materials,
low-cost capital and subsidies as well as information (Luo, 2003) unavailable from market channels.
Such access also helps the firm secure unique technological resources and outputs of publicly-funded
R&D and increases the variety and quality of R&D inputs and thus enhances the effect of R&D
intensity. Innovation theory suggests that relying only on the recombination of the same set of internal

knowledge can inhibit product innovation (Katila and Ahuja, 2002; Zobel et a., 2017). Ownership ties



with government widen the scope of afirm’s technology base, add both new and different elementsto
their R& D resource base, generate synergies and complementarities between public R& D and thefirm’s
internal R&D (Roper et a., 2008), and thus help them develop valuable and rare technologica

combinations.

Furthermore, state ownership also signalslegitimacy to potential external partners (Hillman, 2005)

and thusfacilitates collaboration with these partners and knowledge acquisition (McKelvey et ., 2015).
Technologica collaboration with suppliers, for example, can enrich R&D inputs by helping firms get
access to information regarding developments in new technological processes (van Beers and Zand
2014), while collaboration with customers allows firms to understand their needs and to identify new
direction of their R&D efforts. Similarly, technological collaborations with foreign partners through
strategic aliances act asimportant vehiclesfor knowledge acquisition (Kale and Singh, 2007), enabling

SOEs to widen the scope of their technology base and enhance the quality of R&D inputs and the

effectiveness of R&D efforts.

By contrast, because policy discrimination may prohibit obtaining important complementary
resources to strengthen internal capabilities, a firm's internal R&D is less likely to be positively
associated with innovation performance when the level of state ownership islow. Therefore, even when
two firms possess a similar level of R&D intensity, they may differ in their ability to innovate due to
differencesin the level of state ownership in the two firms. Integrating these arguments, we propose the

following:

Hypothesis 1: The higher the level of state ownership, the stronger the effects of R&D intensity on

Chinese firms' innovation performance.

2.3. Therole of region-specific marketization
Government policy and regul ations on market development are akey component of the regulatory
environment of emerging markets. Because institutions depend on path-dependent and locati on-specific

characterigtics, the level of market development differs significantly across sub-national regionswithin



a given country such as China (Yi et a., 2013). Regions with a higher degree of marketization are
characterized by well-devel oped factor markets and innovation intermediaries and a strong protection
of intellectual property rights (Aldrich and Fiol, 1994; Peng, 2003; Kafouros et al., 2015). By contrast,
nonmarket influences and relationship-based exchanges are prevalent in underdeveloped markets
(Peng, 2003; Wu, 2013), creating a greater risk of business uncertainty, unenforceable contract
conditions and insecure property rights. Because diverse market contexts generate different competitive
and ingtitutional pressures on firms (Hermelo and V assol o, 2010) that may influence the incentives and
ability of EMEs to innovate, we argue that the effects of state ownership on innovation performance
may vary across regions, depending on the degree of market development in the given location.

Two competing views exist regarding the role of government during institutional transition. Some
argue that as market forces have started to prevail, the role of government in coordinating economic
activities will decline. In such situations, firms are increasingly able to obtain critical resources from
markets and non-governmenta organizations such as business networks (Keister, 2009). By contrast,
others contend that despite advancements in the marketization process, the government still plays an
important role in countries such as China (Ruan et a., 2014) in part because ‘political liberalization is
usually not in line with economic liberaization’ (Shi et al., 2014).

We arguethat in well-devel oped markets, government remains an integral element of the economic
system, but it plays a facilitating role by fostering market coordination that often fails at the
developmental stage of the economy (Shi et a., 2012). In such regions, government attempts to foster
innovation networks, thereby reducing the risks of innovation, and aso collaborates on advanced R& D
and product development (Mahmood and Rufin, 2005), thus creating a favorable climate for SOEs to
innovate. In such cases, market development and government involvement complement rather than
subgtitute for one another to enhance innovation. By contrast, regions with insufficient market
development feature institutional voids that hinder firms' ability to innovate.

Furthermore, the quality of governments tendsto be higher in well-devel oped regionswith ahigher
level of market development because economic development itself creates a demand for good
government (North, 1981). Governments in such regions are more accountable, transparent and have

better capabilities to deliver a bundle of interventions more effectively and efficiently, develop market



monitoring mechanisms, foster innovation intermediaries, and protect innovation output against
imitation. By contrast, government is less efficient in regions with underdeveloped markets. For
example, Fan et a. (2007) find that it takes a much longer time to address various clearances and start
anew businessin China’ sregionswith underdevel oped markets. Hence, even if two firmshaveasimilar
level of state ownership, we would expect better protection of IPRs by government in regions with a
higher level of marketization than in regions with alower level of marketization. Thisin turn enhances
SOES ability to appropriate value from innovation. These arguments lead us to contend for a
complementary rather than a substitution effect between state ownership and market development in

regard to their impact on innovation performance. We therefore propose the foll owing:

Hypothesis 2: The effects of state ownership on Chinese firms innovation performance will be
stronger in regions with a higher degree of marketization than in regions with a lower degree of

marketization.

2.4. Therole of industry-specific institutional policy

Industrial sectors are coordinated and governed by a unique configuration of regulatory
arrangements (Hollingsworth, 2000). Industrial policy has diverse instruments such as provision of
subsidies and tax incentives to support emerging and strategic sectors and companies to cope with
market failures. Although governments in emerging markets often adopt a favorable attitude towards
innovation, policy is often implemented at the industry level (i.e., it introduces sector-specific
innovation incentives and regulations). In China, for example, innovation is encouraged and subsidized
in some industries but is not a governmental priority in other sectors. We argue that such inter-industry
ingtitutional differences are animportant source of variationsthat can shape the trgectory and outcomes
of EMES' innovative activities in different ways. We thus propose that industry-specific institutional
policy moderates the rel ationship between state ownership and innovation performance.

First, government uses policy instruments to establish supportive conditions to facilitate firms
access to factors critical to innovation such asfinance and opportunities for collaboration. For example,

the Chinese government has introduced industrial policies that support the development of high-tech



sectorsin order to strengthen competitiveness, encourage investmentsin innovation, and promote high-
techtrade (Liu et a., 2011). Asaresult, the process of getting approval for large R& D projectsin these
industriesis likely to be easier and less time consuming. This may lead to synergistic effects between
state ownership and institutional policy. Because of their state owned status, SOEs operating in these
industries benefit disproportionately from policy initiatives that support innovation, in additional to
those ‘normal’ benefits associated with state ownership. Furthermore, due to government support SOEs
are resources-rich, which may help them respond successfully and proactively to institutional changes
in innovation (Castrogiovanni, 1991), accelerate organizational learning, reengineer routines and thus
be more capable of taking advantage of favorable policy initiatives (Wang et al., 2012b). The benefits
that SOEs receive from a favorable policy can further create structural entry barriers (Mahmood and
Mitchell, 2004), preventing other firms from investing in R&D projects in the same industry. By
contrast, in industries where governments do not specifically emphasize innovation, political interests
and institutional policies on innovation are not always consistent with the innovation strategy of SOEs.
This likely leads to conflicts between managers and government officials and alters the firm's
innovation plans—particularly for SOES where direct government involvement is high.

Second, operating in policy-favored industries provides SOEs with additional amount of
legitimacy and heightened levels of sociopolitical approval (Aldrich and Fiol, 1994). As discussed
above, this in turn facilitates firms acquisition of resources and technological collaborations with
suppliers and customers and therefore enhances their innovation performance. Therefore, compared
with their counterparts in other industries, SOEs in government-favored industries will have greater
opportunities to find complementary and supplementary resources that help to generate unique
technological combinations. Hence, athough state ownership may enhance innovation performance,
this effect will become even stronger in sectors where government has preferential policy to support

innovation.

Hypothesis 3: The effects of state ownership on Chinesefirms' innovation performance will be stronger
in industries in which industry-specific institutional policy provides preferential support for innovation

than in industries without such policy support.
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3. Data and M ethods
3.1. Sample

Our study uses a firm-level panel dataset of the Chinese manufacturing firms for the period of
2005-2007. China offers an ideal setting for testing existing innovation theories and developing new
ones because the co-existence of the socialist legacy and market institutions presents an institutional
environment that is immensely different from that in the developed economies (Kornai, 1992; Peng,
2003). China has employed a dual-track approach to its market transition that liberalizes the former
central planning system but retains government controls (Luo, 2007). As a result, the market and
government-controlled governance mechanismsthat coexist in the country influenceinnovationinways
that are not predicted by conventional theory. Furthermore, China has implemented an unbalanced
reform strategy that allows local governments to prioritize their interests and support and protect their
own firms (Boisot and Meyer, 2008). Similarly, China has adopted atechnology catch-up model that is
often implemented on an industry level. The Chinese government introduced industry-specific
regulations and incentives for innovation in some industries but not in others. These policy initiatives,
together with path-dependent factors, resulted in institutional differences across regions and industries
within China, making the country an ideal context for this research.We obtained the data from the
Annual Census of Chinese Industrial Firms complied by the National Bureau of Statistics of China
(NBS). The Censusis a comprehensive dataset that accounts for approximately 90% of the total output
in most industries. It provides detailed firm-level information for all firms with an annual turnover of
over five million Renminbi (around $680,000). Different versions of this dataset have been used in
previous studies (e.g., Liu et al., 2009; Hong et al., 2015; Wang et al., 2015b). We constructed our
sample in several steps. First, we undertook extensive checks and cleaned the data for coding errors,
including identifier code, industry code, and geographical code, missing values and outliers. Second,
weremoved observationsfor firmsthat are not in operation or are bankrupted, controlling for the effects
of firm entry and exit dynamics. Finally, we checked for possible organizational changes, including
mergers and acquisitions and ownership changes. Through the process we removed 195,096 out of the

total of 388,602 firms, leaving us afinal balanced dataset of 193,506 firms.

11



3.2. Measures

3.2.1. Dependent variable

Our dependent variableisinnovation performance, which is measured by the share of new product sales
over total sales. New products are defined by the State Statistical Bureau of China as those goods that
feature stronger functions or extended scope of usage, resulting from the adoption of new structures,
designs or manufacturing techniques (Wang and Kafouros, 2009). New product sales include
innovations that are not patented but are employed in the production process (Liu and Buck, 2007) and
are commonly thought to be a good indicator of market acceptance of a new product (Atuahene-Gima
and Li, 2004). By contrast, patent-based measures often do not reflect the economic value of these
innovations, and not all innovations are patentable (Wang et a., 2015). Therefore, this measure is
widely used in the innovation literature (Liu and Buck, 2007; Roper and Arvanitis, 2012; Wang et d.,
2015b).

3.2.2. Independent variable

R& D intensity is measured astheratio of R& D expenditureto total sales(Leeand O’ Neill, 2003; Zhang
et a., 2007). We measure state ownership by the share of state-owned assets to total assets (Wang et
al., 2012a). We operationalize region-specific marketization using the marketization index developed
by Fan et a. (2010) for 2005-2007. The marketization index of Fan et d. (2010) is a comprehensive
composite index that evaluates the development of market-based mechanisms in each of China's
regions in five key areas including the role of market relative to government, the development of the
private sector, the development of commodity and factor markets, and the development of free market
ingtitutions by atotal of twenty-six indicators. A greater score indicates a higher level of marketization
within aregion. Thisindex iswidely used by scholars (e.g., Hong et a., 2015; Yi et a., 2013). Finally,
we include industry-specific institutional policy, which isadummy variable that is coded 1 if the firm
operatesin an industry whereindustrial policy isfavorable to innovation and O otherwise. According to
the National Bureau of Statistics of China(NBS), theindustriesfor which Chinese government provides
preferential policies to support innovation include Petroleum refining and coking, Raw chemical

materials and chemical Products, Medical and pharmaceutical products, Special purposes equipment,
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Transport equipment, Telecommunications, Computer and other electronics, Instruments and meters.
Firmsin these industries can get special funds, grants, cheap credits and tax incentives from government
or state-owned banks to support their innovative activities such as establishment of incubators and

technological collaboration with foreign firms.

3.2.2. Control variables.

First, we include firm size, measured by the natural logarithm of total number of employees.
Second, firm age is measured by the number of years since the firm was founded. Third, human
resour ces are operationalized using each firm’ s training expenditure per employee. Fourth, total factor
productivity captures the firm’s capability to produce more output from the same amount of inputs
(Wang et al., 2012b) and is measured at the firm level within each 2-digit industry viaa semi-parametric
estimation technique (Levinsohn and Petrin, 2003). Fifth, we include foreign ownership, which is
measured asthe ratio of assets owned by foreign investorsto total assetsin afirm. Sixth, export-oriented
firms may react to high competition in the export markets by engaging in innovation intensively. We
control such effects by export intensity, measured by the share of export saes to total sales. Seventh,
because firms may invest more in R&D through leverage, we control for this effect by leverage,
measured by the ratio of total debts to total assets. Eighth, business group is concluded to control for
network effects using adummy that equalsto 1 for firms affiliated with abusiness group and 0 otherwise.
Ninth, industry competition is defined as one minus the average Lerner’s index of individua firmsin
the 2-digitindustry. The Lerner’ sindex identifiesthe* degree of monopoly” with the difference between
the firm’s price and its marginal cost at the profit-maximizing rate of output (Aghion et a., 2005).
Finally, we introduce some additional dummies to account for idiosyncrasies associated with industry,
region, and time variations. Table 1 summarizes the variables and their expected effects on innovation
performance.

(Insert Table 1 about here)
3.3. Estimation method
To test our hypotheses, we employed hierarchical moderated regression analyses with Tobit

specification (Wooldridge, 2002). Tobit regressionis appropriate when the dependent variableislimited
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or censored (Tobin, 1958), which is standard practice in innovation studies that use asimilar dependent
variable (e.g., Berchicci, 2013). Because M odelswith interaction terms are sensitive to multicollinearity
and heteroskedasticity issues, we followed the usua practice (Aiken and West, 1991) and we mean-
centered the firm-specific variables and moderators before creating the interaction terms to avoid
problems of multicollinearity between the interaction term and its constituent parts. In addition, we
lagged all independent variables and interactions by one year, given that our sample spans only three
years. The lag structure allows us to account for the fact that some of these effects take some time to
materialize. It also helps to reduce the concern for endogeneity concerns and simultaneity bias (Aitken
and Harrison, 1999). Finally, we used Huber-White srobust standard error to deal for the possiblethreat

of heteroscedasticity (White, 1980).

4. Results
Before testing our hypotheses, we examined the descriptive statistics of our variables. Table 2 shows
the means, standard deviations, and correlationsfor al the variables. Weinspected the variance inflation
factors (VIFs) of the variables. The VIFs range from 1.00 to 1.38, and the average value is well below
the acceptable level of 10 (Neter et d., 1985), indicating that multicollinearity did not have an undue
influence on the estimates.

(Insert Table 2 about here)

Table 3 presents the results for hypotheses pertaining to interaction effects (H1-H3). Model 1
serves as the baseline model because it includes control variables only. Four independent variables
including R&D intensity, state ownership, region-specific institutions and industry-specific policy are
added to Model 2. All three institutional variables (state ownership, region-specific institutions and
industry-specific policy) are highly statistically significant, highlighting the importance of institutional
factorsfor innovation performance in emerging markets. The coefficient of the state ownership variable
suggeststhat a1% increasein theratio of state owned assets to total assets leadsto an increase of 0.094%
in the share of new product sales to total sales. Models 3-5 present the results for the hypotheses
pertaining to the contingency approach (H1-H3). The interaction term in Model 3 is positive and

statistically significant, supporting H1. This finding suggests that state ownership enhances the effects
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of R&D intensity on innovation performance. Similarly, both interaction termsin Models 4 and 5 are
positive and significant, corroborating Hypotheses 2 and 3, respectively. These results indicate that
although state ownership is positively associated with innovation performance, such effect is contingent
upon industry- and |ocation-specific idiosyncrasies including the market development of each region
and the institutional policy within a given industry. To better explain the moderating effects of
government involvement, these relationships are presented in Fig. 2.
(Insert Table 3 about here)
(Insert Fig. 2 about here)

Robustness checks

We conducted several sensitivity analysesto ensuretherobustness of our results. First, weincluded
afull model including all independent variables and interaction termsin Model 6 of Table 3. Theresults
remain qualitatively unchanged except the interaction term between state ownership and marketization,
which is now statistically insignificant at the 5% level. Second, we used state ownership dummy as an
alternative measure (i.e., one for state owned shares above 0.5 and zero otherwise), and the use of this
new measure does not produce qualitatively different results. Third, despite the problems of linearity
assumptions applied in censored dependent variables, we estimated the regressions with an OLS
estimator. The results (Table 4) are similar to our based case.

(Insert Table 4 about here)

Third, state ownership may be influenced by innovation performance, raising the concern of
endogeneity. The problem likely arises because in the process of economic reform and privatization,
the Chinese government tends to retain control over more innovative and productive state owned
enterprises. We took several measures to control for endogeneity. We first reduced concerns about
endogeneity arising from omitted variables by including several firm-level covariates as controls for
other important firm characteristics. In addition, we used lagged independent variables to reduce the
potential endogeneity bias, if any. We aso followed Xiaet al. (2014) and further alleviated this concern
by turning the dependent variable innovation performance into an independent variable and regressed
state ownership on innovation performance. The coefficient of innovation performance was not

significant in the robustness test, suggesting that reverse causality is unlikely to occur in our sample.
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Furthermore, we employed an efficient instrumenta variables estimator via the two-step GMM
approach to tackle the problem. The method takes into account econometric problems that arise when
estimating the model with endogenous variables, heterogeneity and autocorrelation (Caldera, 2010).
Following Lee and O'Neil (2003), we chose firm age and firm size asinstruments (rather than contraols).
In order to assess the appropriateness of the instrument variable method in terms of instrument
relevance and exogeneity conditions (Bascle, 2008), we performed two diagnostic tests. First, the
Durbin-Wu-Hausman test rejects the null hypothesis that the instrument is not necessary at the 1%
significance level (Rawley, 2010). Second, the Sargan test does not reject the null hypothesis that the
instruments are uncorrelated with the error term in all specifications (Bascle, 2008). Moreover, we
conducted instrument redundancy test to ensure that both instruments are appropriate. The results
confirm our choice. Table 4 showsthat al key results from the two-step GMM instrumenta variables

estimator remain qualitatively unchanged.

4. Discussion

Implicationsfor theory

First, the results show that state ownership enhances the effect of R&D intensity on innovation
performance. Interestingly, we show that R&D intensity enhances innovation performance when the
level of state ownership in the firm is high (the coefficient of the interaction term between R&D
intensity and state ownership islarger than the coefficient of the R& D intensity on itsown in Model 3).
Thisfinding isin line with previous studies (Wang et al., 2015a; Kafouros et al., 2015) that underscore
therole of government involvement in Chinesefirms' innovation performance. State ownership confers
legitimacy that helps the firm secure critical resources unavailable from market channels, thus
enhancing innovation performance. Our finding challenges the conventional approach that often
implicitly assumes a monotonous rel ationship between R& D intensity and innovation performance and
instead suggests that R&D intensity has a stronger effect in some situations but not in others. An
implication of thisfinding for theory isthat future predictions about the effects of R& D intensity should

belinked to the degree of state ownership inthefirm (whenthereis). Thisfinding also enrichesliterature

16



on the role of ingtitutions in innovation by identifying and documenting how regulatory rules and
regul ations influence innovation of EMEs.

Second, our findings show that the effect of state ownership on innovation performanceis stronger
in regions with a higher level of marketization than in regions with alower level of marketization. The
implication is that a firm’'s ability to take advantage of state ownership to enhance innovation is
conditioned by the regulatory idiosyncrasies of each region. Prior research focuses largely on the
positive or negative effect of state ownership on innovation performance (e.g., Choi et a., 2011) and
fails to conceptualize the role of ingtitutional context. Our study complements this line of research by
shifting the focus from the direct nexus between state ownership and innovation performance to the
moderating role of regional level ingtitutions. This approach helps us understand the reasons for the
inconclusive findings of previous studies. Prior thinking conceptualizes government involvement as a
response to market imperfections or less munificent institutional conditions in emerging markets (e.g.,
Wang et al., 2012), implying that the role of government will diminish as markets evolve. However,
our findings suggest a complementary effect between government involvement (state ownership) and
market development. By demonstrating importance of capturing intra-national institutional diversity,
our study contributes to a broader understanding of the differential role of state ownership in different
ingtitutional settings.

Third, we find that the role of state ownership is stronger in industries in which innovation is a
strategic priority for the state than in other industries. Conventional innovation research has long been
dominated by the industrial organization theory, which suggests that industry structure explains firm
innovation. For example, studies have investigated the effects of an industry’ s technological level on a
firm's innovation performance (Aghion et a., 2009). This stream of research, however, has largely
neglected the role of industry-specific regulatory policy, thereby limiting understanding of how firm-
and industry-level institutions co-evolve and interact and how this shapes innovation outcomes in
different industries (Hollingsworth, 2000). Our findings suggest that a sound industry-specific policy
remains important for stimulating innovation in economies at an early stage of technological evolution

(Mahmood and Rufin, 2005). By demonstrating how the role of state ownership is contingent on
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industry-specific regulatory policy, our study extends the literature that haslargely focused on the direct
effect of state ownership on innovation (e.g., Choi et a., 2011; Ren et al., 2005). It also helpsto explain
why firms in some industries become more innovative and why a particular industry in a specific
country may excel (North, 1981, 1990).

Taken together, our findings extend prior scholarly work on innovation by emphasizing the
advantages that originate from the regulatory environment as opposed to the role of capabilities that
firms develop within their own boundaries. While previous studies often focus on country-level
ingtitutions, our attention on region-specific and industry-specific regulatory institutions complements
and advances prior research on institutions and innovation by showing the industry and subnational
region to be key units of analysis for the determinants of innovation performance in large emerging
economies such as China. Theingtitutional context in emerging markets such as China can actually act
as architectures that provide the contours and framework within which actors interact to facilitate
innovation (Teece, 1986). This view contrasts to prior thinking that largely sees the regulatory forces
in emerging markets as hindrance to innovation. By conceptualizing regul atory forces as endogenously
determined factors, government related institutions emerge as integral components of the innovation
business model of emerging market firms. This view complements explanations of innovation that rely
on internal R&D capabilities by showing that an important source of variation is the regulatory
environment — which has been under-theorized in the innovation literature. Hence, our findings have
theoretical implications regarding how an organizational field should be defined and how firms succeed
in innovation by exploiting region- and industry-specific institutional advantages. In showing that the
innovation of EMEs isinstitutionally embedded and requires a combination of a complementary set of
ingtitutional factors at different levels, the evidence points to the importance of looking beyond firm

boundaries to understand the drivers of innovation in emerging markets.

Implicationsfor practice
Our findings offer guidelines for how firms in emerging markets should develop strategy to
enhance innovation performance. The study indicates that in emerging economies such as China, where

market-based mechanisms are underdevel oped, government involvement and ingtitutions play a salient
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role in enhancing innovation performance. Although the development of distinctive internal advantages
is difficult, state ownership and institutions compensate for weak internal resources and capabilities.
Therefore, one inescapable implication of this research is that, instead of simply viewing regulatory
context as an exogenous element, firms can strategically exploit ingtitutional advantages by carefully
incorporating political and ingtitutional factors into their innovation business models. Therefore,
managers may exploit institutional environment in away that reinforces their internal capabilities and
hel ps them overcome various factors that impede innovation performance.

Our study shows that government-rel ated advantages are context-specific, depending on industry-
and region-specific regulatory institutions. This suggests that managers need to consider a portfolio of
ingtitutional factors, paying particular attention to their interactions and complementarities. Because our
view focuses on external relationshipsand power, it differsfromtraditional prescriptionsthat emphasize
the development of internal R& D capabilities. However, this does not imply that managers should rely
only on advantages derived from their institutional context and pay |ess attention to the devel opment of
firm-specific capabilities. In fact, the benefits associated with regulatory institutions may lead to further
reliance on external institutions and reduce the firm’ s motivation to become technol ogically competitive

by developing internal capabilities.

5. Conclusion
We seek to examine whether and how regulatory forces influence innovation performance of firmsin
emerging markets. By treating the ingtitutional element as an endogenous factor, state ownership
emerges as an integral component of the innovation business models of the EME. Our findings show
that athough state ownership positively moderates the effect of R&D intensity on innovation
performance, it is not equally beneficia to al EMEs. Our contingency analysis shows that region-
specific marketization and industry-specific institutional policy strengthen the innovation-enhancing
effect of state ownership. These findings demonstrate the critical role of regulatory institutional forces
in helping EMEs innovate despite their weak internal capabilities.

Despite the strength of the research design, our study has several limitations, some of which point

to additional fruitful research. First, our measure of innovation performance is based on new product
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sales which do not allow usto assess the product’s level of innovativeness (e.g., incrementa vsradical
innovation). Therefore, we cannot determine the effect of state ownership and institutions on the
products degree of innovativeness. Second, the use of asample of Chinese firms givesrise to concerns
about the applicability of our findings to other emerging countries. Because the degree of government
involvement through state ownership and region- and industry-specific regulatory idiosyncrasies that
form the basis of our framework may differ in other emerging countries, future studies based on other
economies will contribute to generalizing the findings of this study. Third, our research uses second
data which give us less control over what is researched within the topic. Future research can
complements such secondary data research with primary data which allow researchersto pick up areas
of interest and control the timelines. Finally, our study has examined the firm-, industry- and region-
specific ingtitutional effects and their interactions. One interesting extension of the study would be to
examinetherelativeimportance of different external (industrial and regional) institutionsfor innovation

performance.
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Tablel
Definition of variables

Definition Expected
Dependent variable
Innovation performance Ratio of new product salesto total sales
I ndependent variables
R&D intensity Ratio of R& D expendituresto total sales +
State ownership Ratio of state-owned assets to total assets +
Region-specific marketization Region-specific marketization index by Fan et a. (2010) +/-
Industry-specific ingtitutional policy Dummy, equalsto 1 if affiliated to a high-tech industry supported by the government  +
Control variables
Firm size Log(number of employees) +
Firm age Number of years since establishment +
Human resources Training expenditure per employee +
Total factor productivity Firm-specific total factor productivity proposed by Levinsohn and Petrin (2003) +
Foreign ownership Foreign capital sharein foreign invested enterprises +
Export intensity Ratio of export sales to total sales +
Leverage Ratio of total debtsto total assets +
Business group Dummy, equalsto 1 if affiliated with a business group and O otherwise +
Industry competition One minus the average Lerner’sindex of individual firmsin the 2-digit industry +/-
Industry dummy Dummy, equalsto 1 if affiliated at the corresponding two-digit industry
Region dummy Dummy, equalsto 1 if located at the corresponding province-level region
Y ear dummy Dummy, equalsto 1 if associated with the corresponding year
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Table?2

Descriptive statistics and correlation matrix of variables

Mean Standard

deviation 1 2 3 4 5 6 7 8 9 10 11 12 13 14
1 Innovation performance 0.029 0.130 1.00
2 R&D intensity 0.002 0.053 0.06 1.00
3State ownership 0.029 0.158 0.03 0.01 1.00
4 Region-specific marketization 9.083 1.708 0.03 000 -0.14 1.00
5 Industry-specific institutional policy 0.068  0.252 010 005 002 0.02 100
6 Firmsize 4763 1.028 009 001 010 -004 0.08 1.00
7 Firm age 8.941 9.009 005 001 028 -004 002 020 100
8 Human resources 0.136 0.695 003 0.02 002 -000 0.03 -003 001 1.00
9 Total factor productivity 10.101 1.098 0.09 -000 003 -002 005 057 008 006 1.00
10 Foreign ownership 0.088 0.266 000 0.00 -004 011 o0.08 011 -006 001 013 100
11 Export intensity 0.188 0.352 004 -001 -007 025 003 025 -003 -003 005 026 100
12 Leverage 0.563 0.295 -0.00 -0.00 008 0.05 -002 005 0.09 -001 -0.03 -0.07 -001 1.00
13 Business group 0.028 0.165 005 001 009 -002 000 013 013 001 007 -002 -0.01 0.04 1.00
14 Industry competition 0.968 0.029 002 002 000 003 008 002 001 001 0.04 001 -001 0.01 0.00 1.00

Note: All the correlation coefficients are statistically different from zero at the 1% significance level.
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Table3

Hierarchical moderated regression of innovation performance 2005-2007: Tobit estimation

Model 1 Model 2 Model 3 Model 4 Model 5 Model 6
Independent variables
R&D intensity 0.811*** 0.879*** 0.811*** 0.811*** 0.876***
State ownership 0.094%*** 0.079*** 0.108*** 0.082*** 0.084***
Region-specific marketization 0.209*** 0.209*** 0.208*** 0.209*** 0.208***
Industry-specific institutional policy 0.212%** 0.211%** 0.211*** 0.210*** 0.209***
Interactions
R& D intensityxState ownership (H1) 1.835%** 1.756%**
State ownershipxRegion-specific marketization (H2) 0.015** 0.013**
State ownershipxIndustry-specific ingtitutional policy (H3) 0.083*** 0.057**
Control variables
Firmsize 0.068*** 0.065*** 0.064*** 0.065*** 0.065*** 0.065***
Firm age 0.005*** 0.004*** 0.004*** 0.004*** 0.004*** 0.004***
Human resources 0.025*** 0.023*** 0.023*** 0.023*** 0.022*** 0.022***
Total factor productivity 0.104*** 0.106*** 0.106*** 0.106*** 0.106*** 0.106***
Foreign ownership -0.075*** -0.074*** -0.074*** -0.073*** -0.074*** -0.073***
Export intensity 0.076*** 0.081*** 0.081*** 0.081*** 0.081*** 0.081***
Leverage -0.079*** -0.080*** -0.079*** -0.079*** -0.079*** -0.078***
Business group 0.094*** 0.087*** 0.086*** 0.087*** 0.086*** 0.087***
Industry competition -1.071*** -1.308*** -1.304*** -1.307*** -1.299%** -1.297***
Industry dummies Yes Yes Yes Yes Yes Yes
Region dummies Yes Yes Yes Yes Yes Yes
Y ear dummies Yes Yes Yes Yes Yes Yes
Sample size 386,334 386,210 386,210 386,210 386,210 386,210
Log likelihood -98845.29 -08348.18 -98324.62 -98345.61 -98344.20 -98320.62
x2-statistic 36082.27***  37031.02*** 37078.13*** 37036.15*** 37038.98*** 37086.13***
Pseudo R? 0.154 0.157 0.158 0.158 0.158 0.159

Note: *p<0.10, **p<0.05, ***p<0.01.
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Table4

Robustness analyses
OLS Two-step GMM 1V
Model 3 Model 4 Model 5 Model 3 Model 4 Model 5

Independent variables
R&D intensity 0.326** 0.305* 0.305* 0.816*** 0.677*** 0.822***
State ownership 0.007***  0.013***  0.006***  0.098*** 0.146*** 0.097***
Region-specific marketization 0.011***  0.011***  0.011***  0.012*** 0.011*** 0.012***
Industry-specific ingtitutional policy 0.035***  0.035***  0.035***  0.028*** 0.029*** 0.029***
Interactions
R& D intensityxState ownership (H1) 0.600** 3.310**
State ownershipxRegion-specific marketization (H2) 0.003*** 0.035***
State ownershipxIndustry-specific ingtitutional policy (H3) 0.037*** 0.132***
Sample size 386,210 386,210 386,210 386,210 386,210 386,210
F-statistic 186.70***  186.71*** 186.80*** 185.60***  187.33***  186.17***
Adjusted R? 0.071 0.071 0.071 -- - -
Endogeneity test -- - - 274.86***  256.45***  260.46***
Instrument redundancy test -- -- -- 4022.87***  3289.02***  4022.47***

Note: *p<0.10, **p<0.05, ***p<0.01. Control variables are excluded to save space.
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