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FIRM INNOVATION: AN EXAMINATION OF

STATE-OWNED ENTERPRISES
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National University of Singapore

CYNDI MAN ZHANG
Singapore Management University

Innovation activities create substantial firm value, but they are difficult to manage owing
to agency risk, which is commonly thought to result in shirking, and hence un-
derinvestment in innovation. However, agency risk can also create inefficient allocation of
resources among innovation activities, on which the literature has provided limited un-
derstanding. We examine an important outcome created by agency risk—that agents
pursue quantity of innovation at the expense of novelty—and investigate how it is influ-
enced by corporate and public governance. We theorize that improved corporate gover-
nance tools, including better alignment of agents’ private incentives and stronger
monitoring, and high-quality public governance reduce such agency risk in state-owned
enterprises (SOEs). Furthermore, higher-quality public governance enhances the function-
ing of corporate governance tools in further reducing such agency risk in innovation.We test our
theory by examining SOEs in China that responded to the state’s pro-innovation policies relying
disproportionately on quantifiable outcomes (e.g., patent counts) for assessing innovation per-
formance. Our difference-in-differences estimates provide overall support for our hypotheses.
These findings provide new insights on how agency risk affects innovation by distinguishing
the consequences for quantity and novelty of innovation and for how conventional corporate
governance tools shaping innovation depend on public governance.

Despite their tremendous value to firms, innovation
activities are difficult to manage because they entail
considerableuncertainties and informationasymmetry
(Baysinger, Kosnik, & Turk, 1991; Lee &O’Neill, 2003).
These conditions create a fertile ground for agency risk
(Eisenhardt, 1989). Extant studies have leveraged
agency theory to examine how corporate governance
tools, such as incentive alignment and monitoring,
reduce shirking among agents (Cohen & Levin, 1989;
Zenger, 1994), thereby alleviating underinvestment
problems in innovation activities (e.g., David, O’Brien,
& Yoshikawa, 2008; Hoskisson, Hitt, Johnson, &
Grossman, 2002; Kochhar & David, 1996). However,
increased inputs invested in innovationactivitiesalone
do not necessarily generate greater firm value. He and
Wang (2009) and Zhou, Gao, and Zhao (2017) argued
thatagencyriskalso reduces theefficiencyofdeploying
invested resources in innovationactivities.Despite this
important observation, extant research has provided
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limited understanding of how such inefficiency could
occur.

We draw on the multitasking model to examine a
specific type of agency risk that can create such in-
efficiency. We focus on the moral hazard that certain
agents pursue the quantity of innovation that is more
readily captured by objective metrics used to evalu-
ate these agents, at the expense of the novelty of
innovation, which is less well captured by these evalu-
ation metrics. This is a meaningful topic to explore be-
causenovel innovationcontributes toa firm’s innovative
capability, competitive advantages, and long-term sur-
vival, such that overlooking novel innovation diverges
from optimal firm value (Katila, 2000; Mitchell, 1989).

We examine how corporate and public governance
tools reduce this type of moral hazard that threatens to
upset thebalancebetween thequantityand thequalityof
innovation. We first consider how conventional corpo-
rate governance tools, including aligning agents’ incen-
tives with firm value and monitoring, reduce this moral
hazard, thereby shaping the balance between the quan-
tity and the novelty of innovation. We further examine
how the broader institutional context—the quality of
public governance (also known as the quality of gov-
ernment [seeWeber, 1968]) in thepolitical systemaffects
the accountability of principals of state-owned enter-
prises (SOEs), thereby influencing themoral hazard and
firms’ innovation outcomes. We finally examine a mu-
tually reinforcing effect between corporate and public
governance.

To test our theory,weexaminepublicly listedChinese
SOEs between 2000 and 2012, which constitutes a suit-
able research context for the following reasons. First, this
context offers an opportunity to observe conditions that
prompt agents to pursue quantity in innovation at the
expense of novelty. In 2006, the Chinese government
initiated amajor policy change to rewarddomestic firms
for indigenous innovation. The state designed detailed
and actionable plans to produce a certain number of
domestic patents. However, the policy specified very
limited actionable checks on the quality or novelty
of those patents. The policy was applicable to all firms,
but it had particularly strong implications for SOEs. The
state also acted as the principal of SOEs. Thus, by
implementing this policy, the state directly established
evaluationmetrics tobeusedforassessingtheinnovation
activities of SOE agents. (By contrast, the principals of
privately owned enterprises may or may not adopt the
same metrics to incentivize their agents, depending on
the extent to which they decide to respond to the call of
the state.) These metrics enabled agents to make certain
tradeoffs between quantity and novelty in developing
innovation.Second,certainSOEsfacegreateragencyrisk

than others because of the substantial variation in cor-
porate governance, including the degree of incentive
alignment andmonitoring (Xu, 2011). Finally, extensive
disparityexists in thequalityofpublicgovernanceacross
different regions in China (Jia, 2014; Xu, Tihanyi, & Hitt,
2017). Therefore, studying the response ofChineseSOEs
to the state’s innovation policy allows us to separately
and jointly examine our theory about the effects of cor-
porate and public governance on firms’ innovation
outcomes.

Thisstudyoffers the followingkeycontributions.First,
we introduce a different, important, and yet under-
studied type of agency risk to the innovation manage-
ment literature compared with common concerns over
agents’ underinvestment in innovation (Cohen & Levin,
1989; Hoskisson et al., 2002; Kochhar & David, 1996;
Zenger, 1994). This new theoretical angle allows us to
diverge from the unidimensional outcome of “more or
less” innovation to examine the quantity of innovation
and the proportion of novel innovation. The innovation
literature has examined the novelty of technologies, but
the conventional perspective was that novelty was a
matter of firm choice; that is, either firms intentionally
chose to develop less-novel incremental technologies
or certain firms developed more-novel technologies
(such as to disrupt other firms [e.g., Henderson &
Clark, 1990;Mitchell, 1989]).Wedemonstrate that this
outcome may not always have been created inten-
tionally, but can be generated by agency risk and im-
proper use of governance tools.

Second,wecontribute to the corporate governance
literature the theoretical view that aside from the
corporate governance of agents (the predominant
focus in prior studies), the accountability of the
principal can also effectively shape the innovation
outcomes of firm. Extant research has found that the
broader social-economic context can affect corporate
governance (Greve & Zhang, 2017), including the
degree to which principals hold agents accountable.
Specifically, national traditions in terms of prevail-
ing ownership types, national value, and governance
logics influence the extent of managerial discretion
of firms in the nation (e.g., Crossland & Chen, 2013;
Crossland & Hambrick, 2007; Desender, Aguilera,
Lópezpuertas-Lamy, & Crespi, 2016). We examine
how a core feature of the political system—namely,
the quality of public governance—also shapes the
functioning of the state principals of SOEs. More-
over, we find that good corporate governance gen-
erates a more notable effect on firm innovation
outcomes in the presence of higher-quality public
governance. Therefore, the effect of corporate gov-
ernance on innovation is influenced by the
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institutional context, which further supports the call
to obtain a greater understanding of the institutional
contexts of agency theory (e.g., Aguilera, Desender,
Bednar, & Lee, 2015).

Third, this study addresses a key tension in the re-
search on state capitalism; namely, a state’s involvement
in commercial enterprises (e.g., Zhou et al., 2017). Some
research has argued that the state’s long-term orienta-
tion will foster innovation in SOEs (e.g., Choi, Lee, &
Williams, 2011; Munari, Oriani, & Sobrero, 2010),
whereas others have questioned the state’s capability to
manage innovation (e.g., Hart, Shleifer, & Vishny, 1997;
Shleifer, 1998). We demonstrate that while the active
intention of the state to promote innovation can indeed
increase the overall amount of innovation, it remains a
tricky task for the state to ensure the balance pertaining
to the quantity and the novelty of innovation.

Finally, this study sheds new light on the important
context of innovation in China. Despite increasing
scholarly and public policy interest in the process and
outcome of innovation in China (e.g., Abrami, Kirby, &
McFarlan, 2014; Huang, 2010; Huang, Geng, & Wang,
2017), there exists much speculation about the quality
and the quantity of innovations developed there based
on anecdotes. This study is among the first to examine
the balance between the quantity and the novelty of
innovation in Chinese SOEs, particularly through the
lens of agency risk.

THEORY AND HYPOTHESES

Theoretical Background: Agency Risk
in Innovation

Many agents in firms play critical roles in de-
veloping technological innovation. These agents in-
clude not only the technical personnel who directly
participate in innovation activities, such as scientist
and engineers (Huang, 2017; Huang & Ertug, 2014),
but also those who make strategic decisions to sub-
stantially shape innovation outcomes, such as the
board of directors and firm managers (Damanpour,
1991; He & Wang, 2009). In this paper, we focus on
firm managers and the board of directors because
they make strategic decisions that influence the
processes through which innovation is pursued or
terminated, the resources allocated among research
and development (R&D) activities, and the internal
evaluation metrics used to evaluate and reward in-
novation outcomes (Zaltman, Duncan, & Holbek,
1973). To enable these agents to further the firm’s
interests and create value by generating innovation,
they must have sufficient capabilities and the right
incentives (Lee & O’Neill, 2003).

Providing the right incentives to firm agents to
engage in innovation is challenging for two reasons.
First, innovation entails highly uncertain and com-
plex tasks, such that the outcomes are confounded
both by agents’ own efforts and by factors that are
beyond the control of agents and firms (Lippman &
Rumelt, 1982). Second, innovation generates greater
information asymmetry because it confers greater
private information and generates proprietary in-
formation that managers are unwilling to commu-
nicate to mass investors (Bebchuk & Stole, 1993).
Directly observing agents’ efforts in the case of de-
veloping innovation or accomplishing tasks that
help build innovative capabilities is difficult, and
often impossible; hence, a common approach for
providing proper incentives is for principals to use
alternative metrics to evaluate performance out-
comes of agents (Gibbons, 2005).

In innovation, certain metrics for assessing how
well agents promote firms’ innovation are more ob-
jective and less noisy. The most common metrics
include quantifying observable innovation out-
comes (e.g., counting patents). By contrast, other
measures tend to be more subjective and noisier,
such as measures of the quality or novelty of in-
novation. Innovations differ significantly in terms of
their novelty; thus, the economic value of innovation
is highly heterogeneous (Cohen & Levin, 1989).
Novel innovation often helps build and enhance a
firm’s innovative capability by enhancing the firm’s
performance and competitive advantage (Katila,
2000; Mitchell, 1989). Indeed, in many technology
industries, certain incumbents generate incremental
improvements and follow their core technologies to
obsolescence and obscurity, whereas firms that can
generate novel and breakthrough innovation can be-
come new industry leaders (e.g., Henderson & Clark,
1990; Mitchell, 1989). Therefore, novel innovation has
greater potential to achieve higher long-term value for
firms compared to incremental innovation; how-
ever, it is also more costly and riskier to develop.
Despite the value of novel innovation, the evalua-
tion of the novelty of innovation inevitably entails a
larger subjective component and contains greater
noise.

Principals, particularly less informed principals,
often rely heavily on objective, quantifiable, and less
noisy metrics of quantifying innovation outcomes
compared to more subjective and noisier metrics of
assessing the novelty of innovation, wherein the
latter elicits twomajor concerns. The first concern is
that principals, who commonly do not directly par-
ticipate in the process of developing innovation,
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possibly lack the capabilities and information to ac-
curately assess the novelty of innovation (e.g., He &
Wang, 2009; Kor & Mahoney, 2005), which will in-
crease noise in the measurement (Feltham & Xie,
1994). This noise will feed into the noise in the cor-
relation between the compensation paid to agents
and their actual efforts; thus, agents are less likely to
exert efforts ex ante (Gibbons, 2005). The second
concern arises from an adverse outcome that would
be created when agents are concerned about an in-
herent infringement hazard due to a lack of credible
commitment in subjective evaluation. Specifically,
principals who use subjective evaluation metrics
will have incentives to give agents low evaluation
and thus underpay them after agents invest efforts in
developing innovation, in anticipation of which
agents will underinvest ex ante (e.g., Gibbons, 1987,
2005).

This metric adoption, however, engenders a
common type of moral hazard expressed as “you
get what you pay for” (Kerr, 1975); this concept is
theorized by themultitaskingmodel (Holmstrom&
Milgrom, 1991) as follows: Agents exert greater
efforts in activities where outcomes are captured
by a certain type of evaluation metric, compared
to activities whose outcomes are not captured by
the focal metrics. Meanwhile, agents disregard
the possibility that overpursuing activities cap-
tured by the focal metrics may harm long-term firm
value, and ignore the prospect that activities that
are not captured by the focal metrics (and that thus
receive insufficient investment from them) would
have contributed to firm value (Baker, 1992;
Gibbons, 1998; Lambert, Larcker, & Weigelt, 1993;
for a review, see, e.g., Gibbons, 2005; Prendergast,
1999).

Therefore, when principals adopt the more ob-
jective and less noisy metrics of quantifying in-
novation, the multitasking model predicts that
agents whose private interests are not aligned with
firm value will prioritize the generation of a larger
quantity of innovation, but they will not prioritize
the production of novel innovation captured by
more subjective and noisier metrics—even though
such innovation would have increased firm value.
The greater the extent to which agents overinvest
in incremental innovation and underinvest in
novel innovation, the further they diverge from the
optimal firm value because a more balancedmix of
incremental and novel innovation helps build
greater firm innovation capabilities and create
higher firm value, according to the theory on
balancing exploration and exploitation in firm

innovation (e.g., Katila and Ahuja, 2002). The ex-
tent to which agents care about this divergence
from optimal value is shaped by corporate and
public governance, which will be discussed next.

Effects of Corporate Governance on
Firm Innovation

Two key corporate governance practices deter-
minemanagerial agency risk inmodern firms: (1) the
use of governance tools to align the private in-
centives of agents more closely with firm value and
(2) the use of monitoring by owners (Desender et al.,
2016; He & Wang, 2009; Misangyi & Acharya, 2014;
Shleifer & Vishny, 1997). We study each one in turn.

When agents are given greater private incentives
in accordance with firm value, they should have a
greater personal stake in preserving or enhancing
firm value. When the principal starts to evaluate the
performance of innovation primarily by quantifying
innovation outcomes, a closer alignment of the
agents’ private interest and the firm value will aug-
ment the behavior of agents compared with the pre-
dictions made based on the multitasking model by
changing the agent’s consideration of the costs of
developing innovation.

The costs of simply producing any innovation are
not the same for all agents. They tend to be higher
for agents whose interests are more aligned with
firm value than for agents whose interests are less
alignedwith firmvalue. These costsmainly take the
form of the opportunity costs of foregoing other
value-enhancing activities to (over)produce in-
novation. Some fungible resources (e.g., financial
resources) devoted to such activitiesmay otherwise
be invested in other undertakings that could
offer greater contribution to firm value; thus, com-
pared with alternative uses of these resources, cer-
tain innovations generate less value for firms
(Cockburn, 2004). Therefore, agents whose private
interests are more closely aligned with firm value
will exercise more checks and greater scrutiny on
the opportunity costs of producing innovation
compared to agents whose interests are less aligned
with firm value.

Consequently, when the principal evaluates
agents based on quantifying innovation outcomes,
the agents whose interests are completely aligned
with firm value will avoid promoting innovation at
any cost. However, agents who do not share the in-
terest of achieving higher firm value will decide
otherwise because they are simply rewarded by the
principal for producing additional innovation, but
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they do not bear the associated opportunity costs.
Therefore, we hypothesize the following:

Hypothesis 1a. When principals adopt metrics that
rely onquantifying innovation outcomes, firmswhose
agents’ private interests are more aligned with firm
value will generate a smaller quantity of innovation
compared to firms where this alignment is weak.

Second, fungible resources can be used to develop
different innovation projects. Highly novel technologies
are costly to develop because novel innovations fre-
quently take longer to create, are riskier to develop, and
have higher failure rates compared to general technolo-
gies (Fleming,2001,2007).However,metrics that simply
quantify innovationoutcomeswithout assessingnovelty
willnot rewardamorenovel innovationdifferently from
a less novel one. In particular, the private benefits of
agents whose interests (e.g., personal, financial, and ca-
reer)arelessalignedwithfirmvaluefordevelopingnovel
innovation arise more from the principal’s rewards and
less fromchanges in firmvalue.Thus, theseagentsdonot
derivesignificantprivatebenefits fromdevelopingmore-
novel innovation than from developing less-novel in-
novation because the principal’s reward metrics make
minimal distinction between incremental and novel
innovation.Therefore, theseagentshave little reason to
produce costlier and riskier novel innovation and are
likely to develop less costly incremental innovation.
This incentive will directly affect the proportion of
novel innovation among all new innovation produced
by the focal firm. That is, in response to the principals’
evaluationmetricsofquantifying innovationoutcomes
without assessing the novelty of innovation, agents
whose interests diverge from firm valuewill produce a
smaller proportionof novel innovation.1 Therefore,we
posit the following hypothesis:

Hypothesis 1b. When principals adopt metrics that rely
onquantifying innovationoutcomes, firmswhoseagents’
private interests are more aligned with firm value will
generate a larger proportion of novel innovation relative
to all the innovation produced by the focal firm com-
pared to firms where this alignment is weaker.

The seconddeterminant of agency risk is the degree
of monitoring performed by the principal. When
principals more effectively monitor the actions of
agents, the latter tend to exert greater effort that ap-
proaches the optimal level for firm value (e.g., Hart &
Holmstrom, 1986); thus, the misaligned incentives
and associatedmoral hazard discussed above are less
likely to occur (Gibbons, 2005). The ultimate goals of
principals in promoting innovation commonly entail
enhancing firm innovativeness. Through closer mon-
itoring and supervision, a principal is more likely to
detect and correct the agents’ actions of gaming the
metrics that cannot be justified from a firm value
perspective, such as that of accelerating the pro-
duction of less-novel innovation at the expense of
novelty, and possibly at the cost of other value-
enhancing activities. Therefore, we offer the follow-
ing theoretical predictions.

Hypothesis 2a. When principals adopt metrics that
rely on quantifying innovation outcomes, firms with
stronger monitoring of their agents will generate a
smaller quantity of innovation compared to firms
with weaker monitoring.

Hypothesis 2b. When principals adopt metrics
that rely on quantifying innovation outcomes, firms
with strongermonitoring of their agentswill generate
a larger proportion of novel innovation relative to all
the innovation produced by the focal firm compared
to firms with weaker monitoring.

Effects of Public Governance on Firm Innovation

A distinctive feature of SOEs is that their
principals—namely, governments—do not always
act in the best interests of the public whom they are
supposed to represent (Zhou et al., 2017). Howwell a
government performs its functions, including the
function of acting as principals of SOEs to advance
the value of state assets in those firms, are de-
termined by the quality of government (Acemoglu &
Johnson, 2005; La Porta, Lopez-de-Silanes, Shleifer,
& Vishny, 1999; North, 1981).

What constitutes a high-quality government? A
fundamental theory that profoundly influenced the
understanding of governments in multiple disci-
plines, including political science, sociology, and
economics, was developed by Weber (1968). In the
Weberian tradition, high-quality governments are
more strongly characterized by a modern legal ra-
tional public governance system than a premodern
patrimonial governance system. A legal rational
governance system is bounded by impersonal
rules, relies on hierarchy and meritocracy, stays

1 Some research has argued that giving agents higher fi-
nancial incentives could lead to greater risk aversion
(e.g., Beatty & Zajac, 1994; Goranova, Alessandri, Brandes,
& Dharwadkar, 2007). Because certain novel innovations
are risky to develop, this argument would suggest an out-
come that counteracts Hypothesis 1b. We acknowledge
this theoretical possibility. To the extent that the empirical
results lend strong support for Hypothesis 1b, we consider
the core arguments above to be more predominant. We
thank an anonymous reviewer for raising this point.
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politically neutral, and compensates civil servants
based on salary. In a legal rational governance sys-
tem, government officials do not have the right to
extract rents from private citizens. By contrast, a
patrimonial governance system relies heavily on
loyalty in governance and gives licenses to officials
to extract “prebends” from the citizens as legitimate
compensation for their service.

Scholars across multiple disciplines have reached
wide consensus that under high-quality public gov-
ernance along the Weberian principles, public offi-
cials diligently perform the functions of government
and are highly restrained from extracting from the
general public, which fosters economic develop-
ment (e.g., Amsden, 1989; Evans, 1995; Evans &
Rauch, 1999; Johnson, 1982; Knack & Keefer, 1995;
La Porta et al., 1999; Polanyi, 1957; Rauch & Evans,
2000; Wade, 1990).

Therefore, under high-quality public governance,
public officials of relevant government branchesmore
diligently perform the role of the state as principals of
SOEs, which is to promote the value of SOEs. Faced
with insufficient information on the agents’ actions
(such as those related to innovation), a key task that
a principal can undertake is to collect additional
information, which, despite the imperfection and
incompleteness, will improve the welfare of the
principal (Holmstrom, 1979; for a review, see Shleifer
&Vishny, 1997).For example, theprincipal can create
new systems of information collection and make bet-
ter use of available information about agents’ actions
and external factors that affect firm outcomes
(Holmstrom, 1979). This additional information will
help the principal design governance tools that ef-
fectively align the agents’ incentives with firm value
or reduce the agency risk.

Conversely, under low-quality public governance,
government officials are generally held less account-
able for advancing the state’s interests. Thus, public
officials responsible for exercising the role of SOE
principals can shirk their responsibilities, such as by
ignoring actions needed to enhance the SOEs’ value,
including information collection. Consequently, SOE
agents have increased opportunities to get away with
actions that game themetrics and that fail to advance,
or even harm, the value of SOEs. Therefore, agency
risk in SOEs is lower in the presence of high-quality
governments and agents of these SOEs are less likely
to engage in moral hazard in innovation. We thus
propose the following hypotheses.

Hypothesis 3a. When principals adopt metrics
that rely on quantifying innovation outcomes, SOEs

governed by a higher-quality government will gener-
ate a smaller quantity of innovation compared to
SOEs governed by a lower-quality government.

Hypothesis 3b. When principals adopt metrics that
rely on quantifying innovation outcomes, SOEs gov-
erned by a higher-quality government will generate a
larger proportion of novel innovation relative to all
the innovation produced by the focal firm compared
to SOEs governed by a lower-quality government.

Interdependent Effects of Corporate and Public
Governance on Firm Innovation

Themechanisms of corporate governance for agents
and those of public governance for principals (identi-
fiedhereasstateprincipals)donotwork independently
fromeachother in affecting the innovation outcomesof
SOEs. A less-informed state principal (i.e., one that
collects less information on agents’ actions) is less ca-
pable of distinguishing the degree to which agents’ ac-
tions have contributed to certain firm outcomes, as
opposed to external factors that are outside the agents’
control (e.g., luck). Although it is commonly known
that innovation activities are inherently uncertain and
risky because of factors beyond the agents’ control,
precisely estimating thedegree of suchuncertainty and
risk is extremely difficult for uninformedparties. Thus,
a less-informed principal is more likely to fail to suffi-
ciently reward agents for their productive actions or
punish agents disproportionately for innovation out-
comes that are primarily influenced by factors outside
the agent’s control.

However, this inefficiency does not affect all
agents equally. While it might be ambiguous as to
whether mistakes made by less-informed principals
would benefit or harm the agentswhose interests and
actions have diverged from the firm value, it is in the
best interest of agents who more diligently work to
contribute to firm value to have a more-informed
principal to better identify and, thus, reward their
efforts rather than, for example, a principal using the
population average, which also includes less-
diligent agents to make generic inferences about
the efforts of more-diligent agents. As shown by
Holmstrom (1979), thewelfare of bothprincipals and
agents can be improved when principals collect ad-
ditional information on agents.

Therefore, when high-quality public governance
prompts the state principal tomore diligently collect
information on SOE agents’ actions, agents who
more diligently work toward firm value (owing to
higher-quality corporate governance) are likely to
support information collection efforts, such as by
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interactingmore intensely with the state principal to
facilitate the information collection process. This
outcome suggests that under high-quality public
governance, corporate governance further reduces
the perverse innovation outcomes that would have
been produced by the moral hazard of agents. Stated
alternatively, the relationships between corporate
governance tools and SOE innovation outcomes (as
theorized in Hypothesis 1a, Hypothesis 1b, Hypoth-
esis 2a, andHypothesis 2b)will bemore pronounced
in the presence of higher-quality public0 gover-
nance. Thus, we develop the following hypotheses.2

Hypothesis 4a. The effect predicted by Hypothesis 1a
is stronger for SOEs governed by a higher-quality
government than for SOEs governed by a lower-
quality government.

Hypothesis 4b. The effect predicted by Hypothesis 1b
is stronger for SOEs governed by a higher-quality
government than for SOEs governed by a lower-
quality government.

Hypothesis 4c. The effect predicted by Hypothesis 2a
is stronger for SOEs governed by a higher-quality
government than for SOEs governed by a lower-
quality government.

Hypothesis 4d. The effect predicted by Hypothesis 2b
is stronger for SOEs governed by a higher-quality

government than for SOEs governed by a lower-
quality government.

Figure 1 summarizes the theoretical framework
described above.

RESEARCH CONTEXT

Toexamineourhypotheses,weutilize anexogenous
top-down innovation policy that can serve as a quasi-
experiment in the context of China. China follows a
state capitalism model wherein the state plays a direct
role in promoting and influencing economic develop-
ment through reform policies (e.g., Zhang & Greve,
2018) and uses SOEs as an important channel to in-
fluence the economy and society (e.g., Xu, 2011). In
recentyears, thestatehasactivelypromoted innovation
to enhance the innovativeness and, thus, the long-term
value of firms and the country. Patents resulting from
indigenous innovation in China have increased be-
cause of economic development (Hu & Jefferson, 2009;
Huang, 2010). Moreover, it was only in 2006 that the
state started to fully pursue this policy goal through
major political campaigns originating from the central
level and systematically build an incentive system to
promote domestic innovation. Among the most im-
portant overarching policy guidelines for promoting
indigenous innovation in China are “China’s National
Medium- to Long-term Plan for the Development of
Science and Technology (2006–2020)” by the State
Council of China in 2006 and the follow-up “National
Intellectual Property Strategy (2008),”which called for
the enhancement of overall innovation capability and
for the transformation of China into an innovative so-
ciety by 2020 (Abrami et al., 2014). These policieswere
included in the 12th Five-Year Plan,3 which stipulated
that China would pursue an ambitious program of
technological development that would enable the
country to enter the ranks of innovative countries by
2020 and become a global scientific power by mid-
century.4 These policies also explicitly encourage in-
digenous inventions and patents filed with the State

2 We acknowledge that public and corporate governance
can act as substitutes—but under very different circum-
stances. For example, if a particular public governance
mechanism allows or forces the state principal more directly
to make decisions for the SOEs on specific activities (such as
allocating resources and personnel to different innovation
projects and starting or terminating various projects) and
overrule the decisions made by agents on those issues, then
this public governance mechanism will weaken the agents’
discretion with respect to such activities, thereby making
agents’ actions less relevant to innovation outcomes. When
this happens, corporate governance mechanisms that aim to
influence agents’ behavior will also become less relevant to
(i.e., exert less effect on) innovation outcomes. This hypo-
thetical scenariowill constituteasubstitutioneffect.However,
such scenario is less likely to hold in our research context,
particularly with respect to SOEs. Politicians responsible for
managing state assets in SOEs commonly lack the technical
knowledge thatwouldenable themtomake specificdecisions
regarding operational issues in innovationdevelopment (Hart
et al., 1997; Shleifer, 1998). Particularly in our empirical
context (which we introduce next), the Chinese government
continued to rely on SOE agents to make key decisions on
firms’ innovation activities. The state lacked the ability to as-
sess the substantive content (and thus the quality) of the pat-
ents, other than counting the number of patents produced.

3 The Five-Year Plans, which set goals and paths for the
country’s development every five years, are the most im-
portant social and economic initiatives developed by the
Communist Party of China.

4
“China’s National Medium- to Long-term Plan for the

Development of Science and Technology (2006–2020),”
issued by the State Council of China (2006). A Chinese
version of this document is available at http://www.gov.
cn/jrzg/2006-02/09/content_183787.htm (a summary in
English is available at http://www.most.gov.cn/eng/
pressroom/200507/t20050706_22978.htm).
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Intellectual Property Office (SIPO), China’s equivalent
agency to the United States Patent and Trademark Of-
fice (USPTO). To implement these overarching general
policy guidelines, subsequent policies specified sev-
eral channels to reach these goals, including the pro-
indigenous innovationgovernmentprocurementpolicy
that we utilize in our empirical analysis.

These policy guidelines and subsequent public
policies reward the following innovation outcomes.
First, the state designed comprehensive and action-
able plans for faster accumulation of patents. The
aforementioned policy directives included specific
clauses that mandated the overall national patenting
targets—that is, achieving a set number of patents
within a given length of time. For example, the state
decreed that local firms must apply for two million
patents by 2015 (The Economist, 2014). The overall
targets were then allocated to local governments, and
many local governments accordingly adopted poli-
cies toprovidedirectmonetary incentives to apply for
patents.5 For instance, Zhangjiagang City in Jiangsu
Province increased its patent subsidy in June 2006 for
an invention patent application from RMB 1,500 to

RMB 3,000 and added a reward of RMB 10,000 if the
application was eventually granted (e.g., Lei, Sun, &
Wright, 2013). As documented in many media re-
ports, the quantity of patent production became a
dominant metric in the incentive system created by
the Chinese state to promote indigenous innovation
(e.g., The Economist, 2010, 2014).

In addition to the quantity outcome, the novelty of
patents constitutes another important dimension.
However, despite the importance of patent novelty to
policymakers, minimal checks on the quality or
novelty of patents have been implemented in pro-
innovation public policies in China, and policy
documents have failed to produce specific and ac-
tionable plans for quality checks, which is a stark
contrast to the various metrics implemented to as-
sess the quantities of patents (e.g., Liang, 2012).

In summary, the Chinese state adopted evaluation
metrics characterized by heavy reliance on directly
measurable outcomes of the quantity of patents and
minimum specifications regarding the evaluation of
patent novelty. This approach dominated the for-
mulation and implementation of many follow-up
policies. Therefore, the state’s implementation of the
pro-innovation policy constitutes an example of a
principal (of SOEs) that adopts metrics that more
heavily rely on quantifiable outcomes to evaluate the
innovation performance of agents. Thus, the post-
policy periods (2007 on) constitute a good indicator
of the adoption of these metrics.

Finally, considerable regional variation in govern-
ment quality exists in this context. At the root of gov-
ernmental quality is the quality of external institutions
that discipline governmental behavior. China gener-
ally lacks the institution of partisan competition in
democracy to enhance governmental quality along
the Weberian principles (e.g., Przeworski, Stokes, &

FIGURE 1
Theoretical Framework

Public governance:

Agency risk: Producing a
larger volume of general patents
at the expense of novelty
(when principal adopts
evaluation metrics that heavily
rely on quantifying innovation
outcomes)

Corporate governance:

Higher government quality

Better incentive alignment
Stronger monitoring

Strengthens
(Hypothesis 4a–d)

Reduces
(Hypothesis 3a, b)

Reduces
(Hypothesis 1a, b &

Hypothesis 2a, b)

Mechanism: More accountable state
principle collects more information
on the agents

Mechanism: Incentive alignment
and monitoring reduce agency risk

5 This governance approach of cascading quantitative tar-
gets to lower-level governments has a long history and con-
tinues to prevail in the Chinese political system. The central
government designates a quantified target for each province
(e.g., a required minimum “floor” or a required maximum
“ceiling”—depending on the issue in question—for certain
metrics). Then, each provincial government decomposes its
target for each next-level government in the province, which
similarly cascades its share of the target to lower-level gov-
ernments. For example, Oi (1989: 58) documented that
the state’s procurement of grain in the 1950s followed
sucha cascadingprocedure, inwhich “theprovincial party
secretary divided the provincial target among the different
prefectures.”
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Manin, 1999). However, substantial regional disparity
remains in the extent to which local government offi-
cials are held accountable to the public interest andare
constrained from straying off to pursue their private
interests (e.g., Cai, Fang, & Xu, 2011; Cull & Xu, 2005;
Xu, 2011). This variation occurs because China es-
sentially adopted a model of regional decentralization
in its reforms (Xu, 2011).

METHODS

Data and Sample

We collect data on all publicly listed firms from
WIND, a comprehensive database that compiles all
public information disclosed by listed firms in
China. From the SIPO, we obtain invention patents
filed by all listed firms in China from 2000 to 2012
and eventually granted by the SIPO6 Consistent with
prior practice (Gans, Hsu, & Stern, 2008; Huang,
2017; Huang & Murray, 2009, 2010), we regard the
year of application as the time when a patent was
produced. We focus on SOEs in the main analysis
and offer a discussion of privately owned enterprises
in the “Future Research” section.

We leverage the innovation procurement policy,
which is a top-down policy that was formulated
under the overarching policy guidelines dis-
cussed above, as the exogenous event in the natural
experiment. This policymandated that governments
purchase given categories of products only from the
firms that were deemed to have been active in de-
veloping Chinese indigenous innovation. The list of
industrial categories of products included in the

catalog is reported in Appendix A. In practice, the
central government provides a general catalog of
products to which the procurement policy applies,
and each provincial government made minor varia-
tions to the catalog to suit its particular circum-
stances. A comparison of the product catalogs
published by multiple provincial governments sug-
gests that the specific product categories are highly
similar across provinces. Note that the goal of this
policy was not to secure the suppliers of government
contracts, but to increase the financial incentives of
firms to produce innovation in designated fields or
industrial categories by at least temporarily in-
creasing governmental demand for their products.
The details and product categories were unknown
to the public until the policy was announced in
2006. Hence, we take the year after the announce-
ment of the innovation procurement policy—that is,
2007—as the beginning of the period in which the
policy effect began. Our data begin in 2000 and end
in 2012, a reasonably long timewindow that helps us
maintain a relative balance of years before and after
the policy.

Finally, we obtain province–year-level informa-
tion from the China Statistical Yearbooks and the
index of marketization of Chinese provinces devel-
oped by the National Economic Research Institute of
China (NERI) (published as Fan,Wang, &Zhu, 2011).
The NERI indices were validated and used in prior
studies (e.g., Huang et al., 2017; Jia, 2014; Jia &
Mayer, 2017; Li & Qian, 2013; Wang & Qian, 2011).

Variables

Dependent variables. We focus on two depen-
dent variables: number of patents, defined as the
total number of patents generated by firms in a given
year, and proportion of novel patents, defined as the
proportion of novel patents among all the patents
produced by the focal firm in the given year. We
follow the method developed by Fleming, Mingo,
and Chen (2007) and regard a patent as novel if it
involves the first occurrence of a newcombination of
patent classes compared with all the patents that
have ever been granted by the SIPO until the obser-
vation year.

Explanatory variables. Our first explanatory var-
iable is post-policy. To construct this variable, we
follow Singh and Agrawal (2011) and first construct
an indicator variable of policy treatment. We regard
an SOE as treated if its Standard Industrial Classifi-
cation (SIC) 3 industry classification belongs to the
industrial categories that produced one or more

6 The SIPO grants three types of patents: invention,
utilitymodel, anddesignpatents. Comparedwith the other
two categories, invention patents are the most substantive
and rigorously examined patent, as they face the highest
scrutiny and the strictest screening for quality and novelty
in the approval process. The utility model and design
patents generally covermore incremental inventions (with
no substantive examination required) and product de-
signs, respectively (e.g., Hu & Jefferson, 2009). Given the
difference in the nature of patents, the examination pro-
cedure, and the amount of protection, we focus on in-
vention patents for consistency, which follows the
approach adopted in prior studies (e.g., Wang, Li, &
Furman, 2017). Invention patents granted by the SIPO
also correspond better to the invention patents granted by
the USPTO (known as utility patents in the U.S.) used in
prior studies. In doing so, we restrict our attention tomore-
novel patents in the entire pool of domestic patents. We
offer further discussion of the implications of this ap-
proach in the “Results” section.
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products designated in the government procurement
catalogs. (We provide more detailed discussion of
how we constructed the treatment and the control
samples in the next section.) For a treated SOE, the
indicator variable post-policy is defined as 1 for
the observation years that fall after 2006, the year of
the policy issuance (i.e., equal to or later than 2007),
and 0 otherwise. For a nontreated SOE, post-policy
is always defined as 0.

To measure the degree of alignment between
agents’ private interests and firm value, we measure
the proportion of board share as the percentage of
firm shares owned by board members. The private
incentives of board members shape how they moni-
tor firm management and make important decisions
for the firm (Hillman & Dalziel, 2003). In addition,
the firm’s key decisionsmust be communicated to or
approvedby the board.Many topmanagers have also
sat on boards (on average, top managers account for
more than 39% of board members). As a robustness
check, we also examine an alternative variable—
namely, the percentage of board members who held
any firm share. The results (available upon request)
are consistent. To measure the degree of firm moni-
toring, we draw on the established approach in the
blockholder literature where larger blockholders
tend to exert extra effort in monitoring management
because they have further interests at stake (e.g.,
Dharwadkar, Goranova, Brandes, & Khan, 2008;
Kochhar & David, 1996). It follows from this finding
that the higher the shares the state owns in an SOE,
the greater the incentive the state has to monitor the
value of the SOE. Thus, we construct the variable
proportion of state share, defined as the proportion
of firm shares owned by the state. We consider an
increased value for this variable to proxy for a higher
degree ofmonitoring exercised by the state principal
on SOEs.

To measure the quality of public governance,
existing literature has offered three common ap-
proaches. The earliest approach relied on crude
proxies, such as state revenue and expenditures
(Rubinson, 1977) and the occurrence of political as-
sassinations and revolutions (Barro, 1991), which
were proven inadequate (e.g., Evans & Rauch, 1999).
Later, Evans and Rauch (1999) and Rauch and Evans
(2000) surveyed experts to assess selected features of
government, such as the presence of meritocratic
recruitment and career ladder. The advantage was
that thesemeasures directly assessed certain aspects
of public governance. However, the downside was
that they did not comprehensively assess all aspects
theorized by the Weberian principle. The measures

generated by Evans andRauch (1999) andRauch and
Evans (2000) covered a cross-sectional set of 35
countries in the 1990s, whereas subsequent research
did not extend the data to cover other governments
and time periods. To the best of our knowledge, a
measure generated in this tradition is unavailable for
regional governments in China.

The last approach, which is also the most popular
and common in the current literature, is to infer
Weberian governance based on an array of outcomes
produced when state actors carry out state functions
efficiently without delays, corruption, or other dis-
tortions, or when they fail to do so. Based on the
Weberian theory of government quality, a high-
quality government comes in a package in which
multiple dimensions of government behavior are
highly correlated. Thismeans that a government that
is increasingly accountable to public interest would
also refrain from extracting from citizens and in-
terfering in private businesses in multiple domains
(Acemoglu & Johnson, 2005; La Porta et al., 1999).
The most prominent of these features is minimal
corruption, strong protection of private property
rights, and modest extraction from citizens. At the
country level, scholars (e.g., Knack & Keefer, 1995)
and policy institutions (e.g., the World Bank) have
actively followed this approach to produce and
constantly update an array of government quality
measures. We also follow this tradition to examine,
instead of cross-country variation, the quality of
governments across different regions within one
country—namely, China. We generate a composite
index using the following four subindices published
by the NERI, each of which proxies for one or more
of the aforementioned outcomes of government
quality.

The first subindex was constructed by the NERI
based on the percentage of nontax fees and charges on
firms as a percentage of focal firms’ sales in the
province and focal year. These levies fall outside the
formal taxobligationsof firms.Hence, theyeffectively
capture the extent to which governments infringe on
private property, a strong proxy of a low-quality gov-
ernment (e.g., Acemoglu & Johnson, 2005). This sub-
index was inversely constructed such that a high
value indicates lownontax fees and charges levied by
governments, and, thus, not as much state expropri-
ation. The second subindex was constructed based
on nontax fees and charges on rural residents as a
percentage of their annual income. Fees and charges
on rural residents have been one of the major sources
of revenue for local governments in China. In addi-
tion, they constitute the dominant financial burden of
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Chinese peasants, which has become one of the cen-
tral issues that exemplify the excessive fiscal pre-
dation by local governments (e.g., Fan et al., 2011;
Yep, 2004). The third sub-index was constructed
based on annual nationwide surveys that polled the
firms to rank the importance of dealing with govern-
ment officials in their business operations relative to
other business tasks. Firm-level responses were ag-
gregated to the level of the province. Reduced time
needed to deal with government officials is consid-
ered to indicate efficient or high-quality government
in China and other contexts (Fan et al., 2011). This
standard question is adopted by surveys on govern-
mentquality.Forexample, theWorldBankEnterprise
Survey also adopts the same approach of using man-
agerial time spent on working through bureaucratic
red tape to proxy for expropriation by government
officials because bureaucratic red tape creates in-
creased opportunities for state actors to seek private
payments that infringeon firmprivateproperty across
many emerging markets (Cull & Xu, 2005; Mako &
Xu, 2006; Li,Meng, &Zhang, 2006; Spencer&Gomez,
2011; Tonoyan, Strohmeyer, Habib, & Perlitz, 2010).
The fourth subindex was constructed based on ex-
cessive number of government employees (over-
staffing), which increases the chance of government
expropriation (Jia & Mayer, 2017).

We conduct principal component analysis based
on these four subindices each year and use the first
component as the variable government quality in
the focal year. Across all years, the average eigen-
value of the first component is 1.72, explaining 43%
of the variance. Average factor loadings of the four
subindices are 0.68 for nontax fees and charges on
firms as a percentage of focal firms’ sales, 0.31 for
nontax fees and charges on rural residents as a
percentage of their annual income, 0.67 for the im-
portance of dealing with government officials in
business operations, and 0.09 for excessive number
of government employees.

We establish two important points about this
measure. First, we do not assert that each compo-
nent alone proxies for how well governments serve
as the principals of SOEs. Each component alone
can be influenced by not only the quality of gov-
ernment, but also numerous less-relevant factors.
The use of the common variance of the mul-
tiple components is important; this is determined
by government quality and does not contain the
idiosyncratic determinants of each component.
Second, the fundamental theoretical root of this
approach is that multiple dimensions of govern-
ment behavior are highly correlated, in the tradition

ofWeber (1968). That is, a high-quality government
comes in a package: it effectively performs its role in
advancing public interest (including managing
SOEs) and, to a greater extent, refrains from in-
fringing on the interests of private citizens. There-
fore, although the subindices do not directly
measure the management of SOEs, the variation
captured by their common variance should proxy
for the variation in how well governments perform
their function as principals of SOEs.

Control variables. We control for the following
variablesat the firmlevel: firmage (years since the firm’s
founding), firm size (total assets),ROA (return on assets
to proxy for firm performance), and market to book
ratio. Given the importance of organizational slack in
influencing firm innovation (e.g., Damanpour, 1991),
we control for unabsorbed slack, which is the ratio of
current assets to current liabilities, and potential
slack, which is the ratio of debt to equity, with a high
value denoting less potential slack. To proxy and
control for the firm’s innovative capability or ca-
pacity, we include the variable cumulative number
of patents, which is the total number of patents that
the firm has generated since the year of its estab-
lishment until the year before the observation year.
Tocontrol forother important characteristicsofboards
and CEOs that may influence their decision making
(e.g., Zhang &Greve, 2019), we include the following
variables in our models: government experience,
which denotes the proportion of board members
with experience working in government positions;
independent director, which denotes the proportion
of independent directors on the board; CEO and
chairman duality, which indicates the overlap of
CEO and chairman of the board; and CEO Salary,
which is a proxy for the CEO’s monetary incentives.

We also included the following province–year-
level control variables. Province GDP per capita
captures the GDP per capita of a provincial-level re-
gion in a particular year. Province R&D expenditure
captures the R&D expenditures made by in-
dependent research institutions, institutes of higher
learning or universities, and large- and medium-
sized enterprises of a provincial-level region (in
10,000 yuan). Province market development is a
NERI index that particularly measures how well
product markets are developed in each provincial-
level region in each year. The NERI constructed this
index based on two subindices: (1) percentage of
productswithmarket-regulatedprices and (2) degree
of local trade protection (Fan et al., 2011; Li et al.,
2006). With the exception of post-policy, all ex-
planatory and control variables are lagged by one
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year. We include firm fixed effects in all models.
Table 1 summarizes the variables and their pairwise
correlations.

Estimation Methods

Wefollowprior research in employing adifference-
in-differences identification approach (e.g., Murray
& Stern, 2007; Singh & Agrawal, 2011), wherein we
examine the interaction between policy treatment
and governance variables. As discussed previously,
the treatment group includes SOEs belonging to the
industrial categories that produced one or more prod-
ucts designated in the 2006 government procurement
catalogs. We adopt propensity score matching7 to
construct a control group—namely, SOEs that did
not belong to industrial categories whose products
were designated in the procurement policy but were
comparable to SOEs in the treatment group—by
matching the control group to the treatment group on
key attributes including firm age, firm size, pro-
portion of state share, cumulative number of patents,
and year indicators. The difference in the number of
patents produced by the treatment and control groups
prior to the policy shock was not statistically signifi-
cant, and neither were the number of novel patents
produced by them prior to the policy shock. This
lends further support to the notion that the observable
patenting behavior of the treatment and control
firms is comparable. In the main models, we con-
duct difference-in-differences estimations for the
full sample to compare the difference between the
two groups of SOEs before and after the policy. In
alternative models, we examine the differences
among only SOEs in the treatment group before and
after innovation policy. According to Singh and
Agrawal (2011), this is amore stringent specification.
This alternative model offers a direct test among the
affected SOEs, which we consider comparable with
one another in terms of the demand they face in de-
veloping patents and relevance of patenting to their
businesses.

The firstdependentvariable,numberofpatents, isa
highly right-skewed count variable that takes on
nonnegative integer values. Hence, we use a nonlinear

regression approach to avoid heteroskedastic, non-
normal residuals (Hausman,Hall, &Griliches, 1984).
Specifically, we use conditional quasi-maximum
likelihood (QML) estimates of the Poisson model
with firm fixed effects (Hausman et al., 1984). The
fixed-effects Poisson estimator produces consistent
estimates of the parameters in an unobserved com-
ponent multiplicative panel data model under very
general conditions, and provides consistent esti-
mates of the conditional mean function even if
the variances are misspecified (Wooldridge, 1997).
Robustness checks using negative binomial regres-
sion models yield consistent results. We also in-
corporate robust standard errors in the fixed-effects
Poisson models based on Wooldridge (1997), where
weuse theHuber–White sandwichestimator (Greene,
2004) in all models to account for possible hetero-
skedasticityand lackofnormality inerror terms.QML
(i.e., robust) standard errors are consistent even if the
underlying data-generating process is not Poisson.

The second dependent variable, proportion of
novel patents, is computed as the number of novel
patents divided by the total number of patents pro-
duced by firms in the given year, which takes a value
between 0 and 1. Thus, we use a double-censored
Tobitmodel clustered by firm to account for possible
correlations in errors for applying for novel patents
within each firm. We also use robust standard errors
to account for possible heteroskedasticity and lack of
normality in the error terms (Greene, 2004). This
approach follows prior studies and yields more con-
sistent estimates of parameters compared to those of
ordinary least squares (OLS) models (Long, 1997;
McDonald &Moffitt, 1980; Tobin, 1958), because OLS
models (inappropriately) treat the upper limit of the
dependent variable (i.e., one) as actual values and not
as the upper limit of the proportion of novel patents.
We also include firm fixed effects throughout.

RESULTS

Table 2 reports the results of the preferred models
for the difference-in-differences estimation on the
full sample, which include the treated and control
groups, inModels 2-1, 2-2, 2-5, and 2-6, aswell as the
more stringent models, which analyze the treated
group only, in Models 2-3, 2-4, 2-7, and 2-8. As a
point of comparison,we first examine themain effect
of post-policy along with the control variables but
without the interaction terms. The results show that,
overall, the number of patents (Models 2-1 and 2-3)
and proportion of novel patents (Models 2-5 and
2-7) increased after the implementation of policy.

7 In the propensity score matching procedure we use a
caliper of 0.15, which is sufficiently tight to produce close
matches for efficiency. As there exists a relatively large
pool of untreated subjects from which to select for the
matching procedure, a tight caliper is appropriate. Ro-
bustness checks using a caliper of 0.20 or 0.25 yield similar
results.
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However, these changes should not be uniform
according to our hypotheses. Thus, we continue to
examine their differential effects for various types of
firms or regions—i.e., interaction effects.

Table 2 also reports the results from estimating the
interaction effect of post-policy and proportion of
board share, our measure of the incentive alignment
of SOE agents. In predicting the outcome of the
number of patents, the estimated coefficient of this
interaction term for the full sample in Model 2-2 is
negative and significant (p , 0.05), which is

consistent with the prediction of Hypothesis 1a. For
firms whose proportion of board share is at a mod-
erate level (mean value), their patent production in-
creased by 54.44% after the policy compared with
before the policy. By contrast, for firms with a high
proportion of board share (one standard deviation
above the mean), their patent production increased
by a relatively smaller magnitude of 37.05% after
the policy compared with before the policy.
Therefore, firms with a moderate level of propor-
tion of board share experienced a larger post-policy

TABLE 1
Summary Statistics and Pairwise Correlations

Mean SD 1 2 3 4 5 6 7 8

1. Number of patents 2.83 23.05
2. Proportion of novel patents 0.028 0.12 0.07
3. Post-policy 0.25 0.44 0.07 0.07
4. Proportion of board share 0.18 1.60 20.00 20.01 0.07
5. Proportion of state share 0.11 0.20 0.10 0.02 20.15 20.04
6. Government quality 0.41 1.02 0.00 0.03 0.01 0.01 0.05
7. Firm age 10.33 4.91 20.01 20.01 0.30 20.04 20.09 0.09
8. Firm size 21.49 1.19 0.26 0.09 0.14 20.04 0.03 20.00 0.17
9. ROA 0.03 0.08 0.03 0.04 0.00 0.09 20.02 0.01 20.13 0.14

10. Market-to-book ratio 1.84 1.45 20.04 20.03 20.00 0.08 20.02 20.02 20.12 20.39
11. Unabsorbed slack 1.67 2.04 20.02 20.01 0.01 0.21 20.06 20.02 20.12 20.14
12. Potential slack 2.11 23.16 20.00 20.01 20.01 20.01 0.00 20.00 0.03 20.02
13. Cumulative number of patents 10.41 96.84 0.89 0.04 0.07 20.00 0.07 20.01 0.02 0.24
14. Government experience 0.32 0.29 0.07 0.06 0.32 0.03 20.12 0.03 0.38 0.27
15. Independent director 0.28 0.14 0.06 0.05 0.31 0.04 20.12 0.05 0.42 0.24
16. CEO and chairman duality 0.30 0.46 0.00 20.01 20.04 0.04 0.04 0.00 20.01 20.02
17. CEO salary 334113 469326 0.08 0.03 0.20 0.07 20.12 20.01 0.24 0.41
18. Province GDP per capita 27373 20106 0.08 0.02 0.27 0.07 20.07 0.07 0.36 0.27
19. Province R&D expenditure 2352962 4770786 0.03 0.03 0.17 0.06 20.07 0.21 0.20 0.12
20. Province market development 7.79 1.51 0.01 0.03 0.13 0.02 0.01 0.35 0.26 0.12

9 10 11 12 13 14 15 16 17 18 19

1. Number of patents
2. Proportion of novel patents
3. Post-policy
4. Proportion of board share
5. Proportion of state share
6. Government quality
7. Firm age
8. Firm size
9. ROA

10. Market-to-book ratio 0.17
11. Unabsorbed slack 0.16 0.22
12. Potential slack 20.03 20.01 20.03
13. Cumulative number of patents 0.02 20.03 20.02 20.00
14. Government experience 0.00 20.18 20.04 0.01 0.08
15. Independent director 20.04 20.28 20.06 0.00 0.04 0.55
16. CEO and chairman duality 20.01 0.02 20.02 20.01 20.00 20.05 20.05
17. CEO salary 0.14 20.01 0.01 20.01 0.09 0.23 0.21 0.01
18. Province GDP per capita 0.04 20.00 0.02 20.01 0.10 0.27 0.29 20.05 0.38
19. Province R&D expenditure 0.02 20.04 0.02 20.01 0.04 0.15 0.16 20.00 0.21 0.41
20. Province market development 20.01 20.13 20.05 0.01 0.01 0.17 0.26 20.07 0.13 0.23 0.15
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increase in patent production compared with firms
with a high level of proportion of board share, by a
magnitude of close to 18 percentage points. As a ro-
bustness check, the estimation on the treatment
group subsample in Model 2-4 yields highly sim-
ilar results, wherein the interaction effect between
post-policy andproportion of board share is negative
and statistically significant (p, 0.01), with a similar
magnitude. These results suggest that although the
policy produced a high quantity of patents gen-
erated by SOEs on average, this effect is not the
same across all SOEs. The magnitude of this post-
policy increase is notably small for SOEs, in which
the private interests of their agents are aligned with
firm value. Therefore, the results support Hypothe-
sis 1a.

We now turn to Models 2-6 (full sample) and 2-8
(treatment group only), which examine the pro-
portion of novel patents produced by SOEs. In both
models, the estimated coefficient of the interaction
between post-policy and proportion of board share
is positive and significant (p , 0.01), which sup-
ports a positive interaction effect, as predicted in
Hypothesis 1b. Note that the policy increased the
average proportion of novel patents overall, as the
coefficient of post-policy is positive and signifi-
cant inmodelswithout interaction terms inModels
2-5 and 2-7 (recall that our hypothesis does not
focus on this overall effect, but on the differential
effects based on firm types). Given the overall
positive effect of post-policy on the proportion of
novel patents, the positive interaction term be-
tween post-policy and proportion of board share
suggests that this increase tends to be large for
firms with a high proportion of board share. For
example, in the full sample results in Model 2-6,
firms whose proportion of board share is at a
moderate level (mean value) after the policy in-
creased the proportion of novel patents by a mag-
nitude of 11.52% compared with the pre-policy
level, whereas firms whose proportion of board
share is at a high level (one standard deviation
above the mean) increased the proportion of novel
patents by a much larger magnitude of 30.40%
comparedwith that of the pre-policy level. In other
words, the magnitude of post-policy increase in the
proportion of novel patents is almost 19 percentage
points higher for firmswith better incentive alignment
than for thosewithmoderate incentive alignment. The
results lend strong support to Hypothesis 1b.

Table 3 reports the results of estimating the in-
teraction effects between post-policy and proportion
of state share, which is a proxy for monitoring. This

interaction effect is not statistically significant in
predicting the number of patents (Models 3-2 and 3-
4), which suggests that the overall increase in the
quantity of patents after the policy does not appear to
be affected by the proportion of state share in the
SOEs. Thus, the results do not support Hypothe-
sis 2a.

However, Models 3-6 and 3-8 show that the in-
teractionbetweenpost-policy andproportionof state
share is apositive and significant (p,0.01) predictor
of the proportion of novel patents produced. Based
on the full sample estimates reported in Model 3-6,
SOEs with a moderate level of proportion of state
share (mean value) increased theproportion of novel
patents after the policy among all of its patents by a
magnitude of 9.89% compared with the pre-policy
level. SOEs with a high level of proportion of state
share (one standard deviation above the mean) in-
creased the proportion of novel patents among all its
patents by a magnitude of 15.69%. In other words,
the magnitude of the post-policy increase in the
proportion of novel patents is larger by close to 6
percentage points, or 59 percentage points greater for
SOEs with a higher level of state shares than that for
SOEs with a moderate level of state shares. These
results support Hypothesis 2b.

Thus far, the results suggest that SOEs whose
board members’ private financial incentives were
further aligned with firm value through increased
shareholding and produced a small post-policy in-
crease in the quantity of general patents. These firms,
togetherwith the firmsmonitored to a great extent by
the state through an enlarged state share, also pro-
duced a large post-policy increase in the proportion
of novel patents among all patents. This evidence is
consistent with our theory regarding the effect of
incentive alignment on innovation.

Table 4 reports the results of the interaction effects
of government quality and policy treatment in-
dicator. In predicting the quantity of patents, we find
that the coefficient of the interaction between post-
policy and government quality is positive for the full
sample in Model 4-2 (p , 0.10) and for the treated
sample in Model 4-4 (p , 0.05), which does not
support Hypothesis 3a.

Models 4-6 and 4-8 examine the interaction effects
on the proportion of novel patents. In Model 4-6,
the estimated interaction effect of post-policy and
government quality in the preferred full sample
model is positive, as predicted byHypothesis 2b, and
statistically significant (p , 0.01). After the imple-
mentation of the policy, SOEs in provinces with
moderate government quality (at the mean value)

234 FebruaryAcademy of Management Journal
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increased the proportion of novel patents by about
10.33% compared with that of the pre-policy level.
SOEs in provinces with high government quality
(at one standard deviation above the mean) in-
creased the proportion of novel patents by about
11.14% compared with that of the pre-policy level.
Although themagnitude of the differential is close to
one percentage point, which is relatively small, it
should be interpreted from the perspective of the
average proportion of novel patents, which is only
2.8%. These results provide support for Hypothesis
3b. For the subsample of the treatment group in the
SOE sample inModel 2-8, the interaction term is not
statistically significant from zero. Overall, the re-
sults based on the main model suggest that the local
government’s quality helped to further boost SOEs’
tendency to produce a large proportion of novel
patents relative to general patents after policy
implementation.

Thus far, the results suggest that on average, the
number of patents produced by the firms increased
after the policy. However, this increase was smaller
in magnitude for firms whose board held more
shares, hence corroborating Hypothesis 1a. On av-
erage, the proportion of novel patents to all patents
produced by the focal firm also increased after the
policy. However, this increase was larger for firms
under better governance, such as those with a higher
proportion of board share and a higher proportion of
state share, and located in provinces with higher-
quality governments, which support Hypothesis 1b,
Hypothesis 2b, and Hypothesis 3b. Hypothesis 2a
and Hypothesis 3a are not supported; we offer fur-
ther discussion on this later.

To test the three-way interaction effects predicted
by Hypothesis 4a–4d, we adopt two approaches,
namely (1) conducting an analysis of two-way in-
teractions in subsamples divided based on the third
moderator, which offers the advantage of allowing
the effects of other explanatory variables to also vary
based on the third variable, and (2) including three-
way interaction terms and all constitutive two-way
interaction terms in a single model.

Table 5 reports the results of the interaction ef-
fects of proportion of board share, post-policy, and
government quality. First, we compare the co-
efficients of the interaction terms, as demonstrated
by the subsample analyses in Models 5-1 and 5-2,
respectively. Next, we examine the three-way in-
teraction term in Model 5-3. We find that the
number of patents does not appear to be affected at
conventional significance levels. Thus, we do not
find support for Hypothesis 4a.

Regarding the proportion of novel patents, the
interaction between post-policy and proportion of
board share has a negative and statistically signif-
icant (p, 0.01) effect on SOEs located in provinces
with low government quality (Model 5-4). How-
ever, this interaction effect is positive and signifi-
cant (p , 0.01) for SOEs located in provinces with
high government quality (Model 5-5). These results
suggest that the basic pattern in provinces with
high-quality governments (Model 5-4) is similar to
that of the overall effect found in the full sample
(Model 2-6), but with a much larger magnitude.
However, the pattern appeared to be very different
in provinces of low-quality governments (Model
5-4), in which the interaction between post-policy
and board share reduced the proportion of novel
patents. The contrast of the two contexts produced
is a positive and statistically significant (p , 0.01)
three-way interaction effect in aMode 5-6. Overall,
we find that the positive effect of board share on
post-policy production of novel innovation is
mainly driven by firms located in provinces with
high-quality governments, which lends support to
Hypothesis 4b.8

Table 6 reports the results of the interaction effects
of proportion of state share, post-policy, and gov-
ernment quality on the quantity of patents. The two-
way interaction between post-policy and proportion
of state share in predicting the quantity of patents is
not statistically significant in either subsample di-
vided based on the median value of government
quality (Models 6-1 and6-2).However, the three-way
interaction between post-policy, proportion of state
share, and government quality in Model 6-3 is a
negative and statistically significant (p , 0.01)
predictor of the number of patents, which sup-
ports Hypothesis 4c; i.e., the negative effect of the

8 Nonetheless, the rich findings revealed one limitation.
Our theory, based onHolmstrom (1979), explainswhy, in a
good institutional environment that has higher-quality
governments, more diligent agents (as a result of better
corporate governance tools) are more likely to behave in
ways that are consistent with promoting firm value. How-
ever, we do not have a theory about what happens in a bad
institutional environment—in which corporate gover-
nance appears to function in very different ways, as the
empirical findings show. Although our theory hinges on
explaining why firms in good institutional environments
drive the results related to corporate governance, and thus
received support from the findings, we consider it a valu-
able quest to theorize in particular about what effect cor-
porate governance produces (or a lack thereof) in a bad
institutional environment.
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interaction between post-policy and proportion
of state share on the number of patents should
be more pronounced with greater government
quality.

In predicting the proportion of novel patents, the
two-way interaction between post-policy and pro-
portion of state share remains positive and statisti-
cally significant in both subsamples of provinces

with low (Model 6-4) and high (Model 6-5) values of
government quality. However, the difference in this
interaction effect between the two subsamples is min-
iscule and not statistically significant at conventional
levels. Model 6-6 shows that the three-way interaction
term is not a statistically significant predictor of the
proportion of novel patents. Hence, Hypothesis 4d is
not supported.

TABLE 5
Effects of Post-policy, Board Share, and Government Quality on Quantity and Novelty of Patents

Model 5-1 5-2 5-3 5-4 5-5 5-6
FE Poisson FE Poisson FE Poisson Tobit (firm FE) Tobit (firm FE) Tobit (firm FE)

DV Number of patents Number of patents Number of patents
Proportion of novel

patents
Proportion of novel

patents
Proportion of
novel patents

Sample (both treatment and
control groups included)

Subsample of firms in
provinces with low

gov. quality

Subsample of firms in
provinces with high

gov. quality All samples

Subsample of firms in
provinces with low

gov. quality

Subsample of firms in
provinces with high

gov. quality All samples

Government quality3

proportion of board share 3
post-policy

0.15 2.34**
(0.15) (0.00)

Proportion of board share 3
post-policy

20.05 20.14 20.28 20.11** 6.34** 20.60**
(0.12) (0.13) (0.18) (0.01) (0.00) (0.00)

Government quality3

proportion of board share
20.24 22.39**
(0.17) (0.00)

Government quality3

post-policy
0.221 20.01**
(0.12) (0.00)

Government quality 20.06 0.07**
(0.06) (0.00)

Proportion of board share 0.13 0.11 0.381 0.03** 26.35** 0.65**
(0.12) (0.11) (0.22) (0.00) (0.00) (0.00)

Post-policy 0.44* 0.47** 0.34* 0.07** 0.08** 0.11**
(0.19) (0.13) (0.15) (0.00) (0.00) (0.00)

Proportion of state share 0.32 0.34 0.45** 20.05** 0.47** 0.21**
(0.28) (0.32) (0.17) (0.00) (0.00) (0.00)

Firm age 0.07 0.19** 0.11* 20.01** 0.05** 0.01**
(0.06) (0.07) (0.04) (0.00) (0.00) (0.00)

Firm size 0.55** 0.75** 0.59** 0.09** 20.02** 0.03**
(0.17) (0.24) (0.17) (0.00) (0.00) (0.00)

ROA 22.00* 0.92 20.29 0.84** 2.48** 1.60**
(0.98) (1.14) (0.68) (0.02) (0.02) (0.02)

Market to book ratio 0.01 0.04 0.01 0.02** 20.06** 20.03**
(0.06) (0.04) (0.03) (0.00) (0.00) (0.00)

Unabsorbed slack 0.101 0.01 0.01 0.03** 20.02** 0.01**
(0.05) (0.09) (0.04) (0.00) (0.00) (0.00)

Potential slack 20.11** 20.01 20.02 20.00** 20.00** 20.00**
(0.03) (0.01) (0.03) (0.00) (0.00) (0.00)

Cumulative number of patents 0.00 20.00** 20.00 20.00** 20.00** 20.00**
(0.00) (0.00) (0.00) (0.00) (0.00) (0.00)

Government experience 0.12 0.61* 0.02 0.28** 0.15** 0.15**
(0.22) (0.27) (0.20) (0.00) (0.00) (0.00)

Independent director 2.61** 0.20 1.31* 0.73** 20.41** 0.46**
(0.90) (0.81) (0.59) (0.01) (0.01) (0.01)

CEO and chairman duality 0.14 20.20 0.06 20.10** 20.05** 20.08**
(0.17) (0.12) (0.14) (0.00) (0.00) (0.00)

CEO salary 20.00 0.00 0.00 0.00** 0.00** 0.00**
(0.00) (0.00) (0.00) (0.00) (0.00) (0.00)

Province GDP per capita 0.00 20.00** 20.00** 20.00** 20.00** 20.00**
(0.00) (0.00) (0.00) (0.00) (0.00) (0.00)

Province R&D expenditure 20.00** 0.00** 0.00 20.00** 0.00** 0.00**
(0.00) (0.00) (0.00) (0.00) (0.00) (0.00)

Province market development 20.00 0.15 0.14 20.02** 0.04** 0.01**
(0.09) (0.14) (0.10) (0.00) (0.00) (0.00)

Firm fixed effects? YES YES YES YES YES YES
Observations 1,525 1,822 3,676 3,263 3,359 6,622
Log pseudolikelihood 22796 23348 27456 2422 2577 21113

Notes: Robust standard errors are in parentheses. All tests are two-tailed and include constant. FE 5 fixed effects.
1p , 0.1
*p , 0.05

**p , 0.01
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To summarize, all thehypotheses on thenovelty of
patents (Hypotheses 1b, 2b, 3b, and 4b) received
empirical support. Regarding the hypotheses on the
overall quantity of patents, Hypotheses 1a and 4c
were supported but Hypotheses 2a, 3a, 4a, and 4d
werenot.Next,weoffer a few thoughts onwhy thekey
estimates predicting the quantity of patents generally
failed to be distinguishable from zero at conventional
significance levels, and how we can place the inter-
pretations of our results in perspective.

We consider that our conservative approach of
focusing only on invention patents that were even-
tually approved is highly relevant to this outcome.
Owing to this approach, our data include only high-
end invention patents in the entire spectrum of in-
novation. If in response to the national campaign,
certain SOEs gamed the system by cranking out in-
cremental technologies that did not meet the high
patentability bar of invention patents (i.e., judged
to have sufficient usefulness, novelty, and non-
obviousness [Wang, Li, & Furman, 2017]); these
technologies would be filed as one of the other two
low-quality categories of patents (see footnote 8).
Because our data, do not include the other two cat-
egories of patents our analysis will underestimate
the post-policy frenzy of certain firms in terms of
increasing the volume of patents at the expense of
novelty.

This conservative approach nonetheless helps
further strengthen the interpretations of our results
on patent novelty. Our findings show that even
among the granted invention patents, which already
passed the SIPO’s more rigorous examinations for
novelty and were more difficult to develop than the
other two categories of patents, we continue to ob-
serve that the most cutting-edge patents declined in
proportion after the policy among the SOEs thatwere
under weak corporate or public governance. This
result suggests that corporate and public governance
exerts a very strong influence in shaping the novelty
of firm innovation, even for SOEs that were already
developing invention patents.

Alternative Explanations

Did the state simply seek to quickly accumulate
incremental patents? A point of conjecture is that
quickly developing less-novel patents may simply be
in the best interests of the Chinese state. Thus, SOEs
may simply have followed the state’s instructions.
However, this speculation is not consistent with the
substantial empirical evidence that the state clearly
and explicitly specified a strong desire to promote

innovation and strong innovative capabilities in var-
ious policy documents. To the best of our knowledge,
the Chinese state has never even hinted that patent
quantity is more important than patent quality or
novelty, or that the latter canor shouldbe sacrificed in
pursuit of the former. Instead, the Chinese state has
always unambiguously advocated the ambition of
becoming a nation with the strongest innovative ca-
pabilities. Thus, the first conjecture seems consistent
with thecontent ofpolicydocumentsandvast arrayof
in-context anecdotal evidence.

Nonetheless, we acknowledge that we cannot en-
tirely rule out this alternative explanation. However,
we distinguished between this conjecture and our
theory based on the results of the variation in in-
novation outcomes, which depend on corporate
and public governance. That is, focusing on the in-
teraction effect of the post-policy indicator and
measures of agency incentives helps address this
concern.The alternative explanation cannot account
for the interaction effects on which this study fo-
cuses. If the state indeed intentionally placed
greater emphasis on the quantity of general patents
than on their novelty, then this mandate should
affect all SOEs across the board. However, our
findings do not support this situation. Results re-
garding the interaction effects are more consistent
with the agency-based explanation than the alter-
native explanation.

Can government contracts nullify firms’ need to
become truly innovative? The second challenge to
the agency-based explanation is that even if agents’
interests were fully aligned with firm interests
(i.e., in the absence of agency risk), agents may not
need to achieve a balance between less-novel and
novel patents to improve innovativeness and com-
petitivenesswhich contribute to firmvaluewhen the
firms can be entirely shielded from market compe-
tition. This insulation frommarket competition may
be achieved by obtaining all business from govern-
ment contracts through this public policy, which,
after all, is the “carrot” used by the state in this very
policy instrument.

However, this explanation does not explain the
main findings—i.e., that innovation behavior differs
for SOEswith varying degrees of agency risk. Second,
theneed tocompete in themarket isnot eliminated for
most firms in our sample. For products included
in the government procurement catalogs, significant
growth opportunities exist owing to the large and
growing market demand beyond government con-
tracts. These are not simply any types of products.
Many of these products belong to coremanufacturing
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industrial categories for which large domestic and
international markets are available. In addition, a
notable proportion of them are technology-intensive
products in fast-growing markets (see Online Ap-
pendix A). Furthermore, there was no guarantee that
those firms which won government procurement
contracts during this national campaign as reward for
their engagement in innovation would continue to
win such contracts in the future. The state clarified
that its intention was not to secure suppliers for these
contracts, but to use these contracts to induce notable
innovation. Thus, several SOEs would continue to
expect to compete for market demand even with
government contracts. Therefore, the true innovative
capabilities and competitiveness of firms still mat-
tered, and this weakens the plausibility of this alter-
native explanation.

DISCUSSION AND CONCLUSION

Innovation research has often distinguished true in-
novation from observable outcomes such as patents
(Gupta, Tesluk, & Taylor, 2007; Huang &Murray, 2009;
Van de Ven, 1986). The two notions are not fully
aligned, despite having high correlations. This paper
examines how agency risk can contribute to one type of
misalignment, that agents who are affected by greater
moral hazard—shaped by corporate and public
governance—pursue the observable quantity of inno-
vation at the expense of novelty.

We find that after the state issued the major pro-
innovation policy in 2006 in China, Chinese SOEs
responded differently depending on their corporate
governance and thepublic governance of governments
that control them. SOEs whose board members held
fewershares (thushaving less incentivealignment)and
those with smaller proportions of state share (thus
creatingweakermonitoring by the state principal), and
SOEs located in provinces with lower-quality public
governance produced a smaller post-policy increase in
the proportion of novel patents. SOEs whose board
members held more shares also produced larger post-
policy increases in the quantity of patents. However,
thedistinctionof firms createdby their state shares and
quality of their local governments did not appear to
affect the post-policy increase in the quantity of pat-
ents, for which we offered certain explanations based
on our criteria of selecting the sample.

Moreover, the finding that board shares produced a
large post-policy increase in the proportion of novel
patents appeared to be mainly driven by SOEs located
in provinces with high-quality governments, but not
by SOEs located in provinces with low-quality

governments.Thisscenario isconsistentwith the theory
that good political governance of the state principal
enhances the effect of good corporate governance of
SOE agents.

Theoretical Contributions

First, managing innovation is challenging for firms
because of asymmetric information and greater un-
certainty in measurement, meaning that agency risk is
rife. Prior research on agency risk in innovation has
mostly focused on how agents shirk, and thus under-
invest in, innovation (e.g., Cohen & Levin, 1989; Zenger,
1994).Thisstudydemonstratesadifferent formofagency
risk that affected the deployment of resources instead of
reducing investment in innovation.Here, affected agents
prioritize producing a larger quantity of innovation at
the expense of quality. This insight provides a plau-
sible mechanism for the findings in prior research
that under higher agency risk, inputs into innovation
less effectively contribute to firm value (e.g., He &
Wang, 2009; Zhou et al., 2017).

Moreover, our distinction between the quantity
and novelty of innovation expands the predominant
focus on agents’ underinvestment in innovation
across the board (e.g., Baysinger et al., 1991; David
et al., 2008; Kochhar & David, 1996; Lee & O’Neill,
2003). Our distinction of different innovation
outcomes—the production of general or novel
patents—is important for the following reasons.
First, it is a critical feature that directly shapes how
firm innovation eventually affects firm value
(e.g., Cockburn, 2004; Mitchell, 1989; Henderson &
Clark, 1990). Second, it contributes to the conceptual
notion that agency risk affects how agents deploy
innovation activities (He&Wang, 2009) byproviding
a theoretical mechanism. Third, this paper provides
the first systematic examination of the distinction
between the quantity and novelty of innovation in
China, whereas previous discussion of this impor-
tant issue was based on anecdotal evidence.

Second, this study also contributes to the theory of
corporate governance. While corporate governance
literature has traditionally focused on regulating the
behavior of agents, recent research has also recog-
nized the importance of governance of principals.
For example, national traditions in terms of the pre-
vailing ownership types, national value, and gover-
nance logics influence the extent towhichprincipals
hold agents accountable (e.g., Crossland & Chen,
2013;Crossland & Hambrick, 2007; Desender et al.,
2016). Consistent with this direction, we show that,
as part of a high-quality government, public officials
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effectively fulfill their role as principals of SOEs to
reduce agents’ moral hazard in the SOEs, which di-
rectly and further utilizes corporate governance
tools. This study contributes to the frontier research
that aims to understand why the effectiveness of the
same corporate governance mechanisms appears to
vary across the institutional environment because
public governance is a core component of the in-
stitutional context (e.g., Aguilera et al., 2015).

Third,wecontribute to theresearchonstatecapitalism
by addressing the following tension. Several researchers
have argued that states are long-term oriented and use
SOEs to achieve their goals, such as building innovative
capabilities (Munari et al., 2010). Thus, these scholars
havepredictedthatstateownershipincreases innovation
inSOEs (Choi et al., 2011).However, these scholarshave
suggested that state-controlled firms lack the ability to
appreciate innovation and show less innovation com-
pared privately owned firms (e.g., Hart et al., 1997;
Shleifer, 1998; Zhou et al. 2017 provide a summary of
this debate). We reconcile this tension by providing the
following insights: despite promotion by the state, SOEs
that suffer from great agency risk continue to lack an
inherent interest in increasing firm value through en-
gagement with innovation. However, it does not neces-
sarilymanifestas less innovation,but ratherasa lopsided
focus on the quantity of innovative outcomes at the ex-
pense of novelty. Therefore, the ability of the state as
principal to increase SOEs’ innovativeness is more in-
tricate than has been suggested by prior research.

Managerial and Policy Implications

These findings also generate important managerial
and policy implications. Producing a large quantity of
patents in itself may not be detrimental to firm in-
novativeness and value. However, if the proportion of
novel patents produced is also lower, then firm-level
problems can arise for the following reason. Although
scholars and practitioners believe that firms must
achieve a balanced mix of incremental and novel in-
novation, most Chinese SOEs were unlikely to have
previously already been in the position of over-
producing novel patents prior to the policy change.
Thus, scaling back novel patents or developing them at
disproportionately slower rates compared to in-
cremental patents is unlikely to be the optimal method
of achieving the top level of firm innovativeness and
value. Our study suggests that corporate and public
governance tools appear to have reduced the extent of
the asymmetric effect on the quantity and novelty of
patents produced by the SOEs. Therefore, we conclude
that replicating the market for innovation may be

difficult for the state because of two challenges: (1) the
divergent interests of SOE agents, which can be modi-
fied by multiple governance mechanisms, and (2) the
inabilityof the state todesignpreciseevaluationmetrics
that induce the types of managerial actions that con-
tribute to ultimate firm value.

Another implication for the governance and innova-
tion literature is that improved corporate governance,
high-quality public governance, and their interaction
effect can improve the proportion of novel patents in
firms without a proportionate increase in incremental
patents. To the extent that an increase in novel patents
tends to correspond with a rise in the number of in-
crementalpatents,our findingprovidesamorenuanced
view to refine this understanding.

Future Research

We primarily focused on SOEs in this paper, since
public governance directly affects how effectively state
officials perform the state’s role as the principals of
SOEs. We consider studying this type of moral hazard
in the innovation of privately owned enterprises an
interesting and fruitful venue for future research. First,
the general theory of the effect of corporate governance
on firm innovation should, in principle, be applicable
to privately owned enterprises, given that incentive
alignment and monitoring are also general theoretical
tools, which address agency risk in privately owned
firms. Second, governanceof theprincipals of privately
owned enterprises, such as those determined by dif-
ferent types of ownership (e.g., Desender et al., 2016),
should also matter to firm innovation outcomes.

Although objective evaluation metrics in innova-
tion do not always rely on firms’ financial results, the
notion of adopting metrics shares certain similarities
with financial control, with which managers assess
the business primarily based on financial perfor-
mance data. Research has shown that tight financial
control leads to low-risk, short-term orientation,
which in turn decreases the overall R&D innovation
of firms (Hoskisson & Hitt, 1988). Future research
can investigate whether financial control would also
shape the composition of innovation above and be-
yond the overall amount of R&D, thereby connecting
innovation research to the literature on corporate
control and multidivisional firms.
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APPENDIX A

TABLE A1
Industrial Categories of Products Listed in the

Government Procurement Catalogs

Industrial category Percentage

Agriculture 2.41
Animal Husbandry 0.37
Fishery 0.90
Education, Cultural, Sporting and Athletic Goods

Manufacturing
0.02

Raw Chemical Materials and Chemical Products 16.20
Chemical Fiber Manufacturing 3.40
Electronic Components and Appliance 5.99
Consumer Electronics Manufacturing 1.49
Other Electronic Equipment Manufacturing 0.73
Non-Metallic Mineral Products 7.25
Ferrous Metal Smelting and Extruding 7.07
Special Equipment Manufacturing 11.68
Transportation Equipment Manufacturing 13.29
Electrical Machinery and Equipment

Manufacturing
5.42

Instrumentation and Manufacturing of Machinery
for Education and Cultural Uses

0.90

Pharmaceutical Manufacturing 9.66
Biological Products Manufacturing 2.00
Telecommunications and Related Equipment

Manufacturing
4.89

Computer and Related Equipment Manufacturing 1.79
Telecommunication Services 0.80
Computer Application and Services 3.74

Notes: The second column reports the proportions of patents
that belong to each category generated by all Chinese firms be-
tween 2000 and 2012.
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