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This study investigates the link between subsidy policy for patenting overseas (SPPQ) and the inno-
vation quality of emerging economy firms, focusing on the role of international imprinting. Through
the theoretical lenses of institutional logics and imprinting, we hypothesize that SPPO, which embod-
ies a rigorous intellectual property (IP) logic, enhances innovation quality, particularly in firms with
international imprinting. Analysing Chinese listed firms in the computers, telecommunications and
electronics sectors during 2004-2021 using matching and difference-in-differences techniques, we find
that firms responding to SPPO show improved innovation quality. This effect is amplified by interna-
tional imprinting at the board and organizational levels, both separately and jointly. These findings
highlight that international imprinting enhances the effectiveness of government policy that embodies
rigorous IP logic, offering valuable insights for managers and policymakers seeking to foster high-

quality innovation in emerging economies.

Introduction

As emerging economies (EEs) appear as the new pow-
erhouses of research and development (R&D), innova-
tion by emerging economy firms (EEFs) has garnered
significant interest from academia, business and poli-
cymakers (Anand et al, 2021; Shankar and Narang,
2020). Owing to market failures associated with incom-
plete appropriation of returns on investments, govern-
ment interventions through subsidies are commonly em-
ployed to incentivize firms to invest in R&D (Schwartz
and Clements, 1999). However, research also proposes
that R&D subsidies have crowding-out effects, diminish-
ing corporate R&D activities (Dimos and Pugh, 2016).
This tension has spurred empirical examination of the
role of subsidy policies in firms’ innovation outcomes
(for reviews and meta-analytical studies, see Becker,

2015; Bloom, Van Reenen and Williams, 2019; Castel-
lacci and Lie, 2015; Dimos and Pugh, 2016; Dimos
et al., 2022). Notwithstanding these contributions, this
research stream has predominantly focused on innova-
tion in general, with limited explicit attention on inno-
vation quality. This gap is important because, for both
EEFs’ competitiveness upgrading and EEs’ catch-up en-
deavours, the quality, not just quantity, is paramount
(Rui and Bruyaka, 2021; Wang, Farag and Ahmad,
2021b). Firms pursuing quantity-oriented innovation
strategies may do so for strategic purposes, but this ap-
proach can result in quantity being associated with low-
quality patents with limited technological and economic
impact (Dziallas and Blind, 2019). While a certain quan-
tity of innovation is necessary to ensure quality, the
emphasis should be on quality as it drives profitability
and competitiveness (Zhao et al., 2023). EEs, beset by
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resource constraints, specifically need to ascertain that
subsidies are for value creation, not value destruction
(Guo, Guo and Jiang, 2018; Wang, Boateng and Hua,
2021a; Yi et al., 2021). Subsidies leading to quality in-
novations can establish the groundwork for sustainable
development and economic resilience through effective
resource allocation and utilization.

Given the diverse forms of R&D subsidies (Becker,
2015; Bloom, Van Reenen and Williams, 2019), we con-
centrate on a non-mandatory policy designed to en-
courage EEFs to pursue high-quality innovation, that
is, the subsidy policy for patenting overseas (SPPO).
This policy, implemented in EEs like China and In-
dia,! offers subsidies to incentivize EEFs to file patents
abroad. It is grounded in institutional logics — repre-
senting the taken-for-granted comprehension of what
is meaningful in a setting (Friedland and Alford, 1991;
Thornton, Ocasio and Lounsbury, 2012). We conceptu-
alize SPPO as embodying rigorous intellectual property
(IP) logic, the institutional logic underpinning the po-
litical and economic systems related to IP. This is be-
cause the grant of subsidies demands that applicants
satisfy sophisticated technological criteria and stringent
regulatory standards of developed economies (DEs).
This contrasts starkly with the prevalent weak IP pro-
tection regimes of EEs, due to the absence of market-
supporting institutions and limited punitive measures
for infringement (Peng et al, 2017). The coexistence
of competing IP logics in EEs raises two research
questions:

* Does SPPO embodying rigorous IP logic lead to en-
hanced innovation quality of EEFs?

» If affirmative, considering the non-compulsory nature
of the policy, which mechanism propels EEFs’ respon-
siveness to the policy in their quest for quality innova-
tion?

To address these original questions, we utilize the the-
oretical lens of institutional logics, particularly empha-
sizing IP logics, to explore the nexus of EEFs’ respon-
siveness to SPPO and innovation quality. Subsequently,
we employ imprinting theory to examine international
imprinting as a novel moderating mechanism. Imprint-
ing is defined as ‘a process whereby, during a brief pe-
riod of susceptibility, a focal entity develops charac-
teristics that reflect prominent features of the environ-
ment, and these characteristics continue to persist de-
spite significant environmental changes in subsequent
periods’ (Marquis and Tilcsik, 2013: 199). International
imprinting, the international dimension of institutional

'For the subsidy policy introduced by the Chinese gov-
ernment on reimbursing the cost of patents, see https:
Ilwww.gov.cn/zwgk/2012-05/31/content_2149501.htm; and by
the Indian government, see https://www.origiin.com/2020/05/
15/schemes-of -government-to-reimburse-the-cost-of -patents/.
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imprinting, emphasizes the imprint exerted by the insti-
tutional environment of DEs, where rigorous IP logic
prevails. Entities exposed to such environments may be
imprinted with values, cognitive frameworks and will-
ingness to adhere to rigorous IP logic, consistent with
the argument that entities can be acculturated to their
host-country context (Han ez al., 2019; Le and Kroll,
2017; Wu et al., 2016; Xu et al., 2021). This align-
ment between values and cognitive frameworks derived
from international imprinting and the guiding principles
of rigorous IP logic shapes decision-makers’ responses.
Firms’ international imprinting manifests at the board
and organizational level, captured by the international
educational exposure of the board of directors (BoD)
in DEs and outward foreign direct investment (OFDI)
in DEs, respectively. Board directors and foreign sub-
sidiaries established through OFDI bear the imprint of
their early exposure to DEs, making them likely to al-
locate resources and take actions conducive to quality
innovation. Consequently, in EEFs’ quest for innova-
tion, international imprinting is anticipated to amplify
their responsiveness to SPPO underpinned by rigorous
IP logic.

Empirically, we leverage a dataset of Chinese listed
firms in the computers, telecommunications and elec-
tronics sectors during 2004-2021. This context is suit-
able for three reasons. First, after decades of emulat-
ing and learning from foreign inventors, Chinese firms
have advanced, becoming formidable competitors and
collaborators in the global innovation landscape (Rui
and Bruyaka, 2021; Wang, Farag and Ahmad, 2021b).
Their domestic patents have surged, and their own-
ership of foreign patents has increased significantly
(Ebersberger, Feit and Mengis, 2023; Jiang, Shi and
Jefferson, 2020). Second, the Chinese government ac-
tively implements R&D policies, benchmarking against
those in DEs (Guo, Guo and Jiang, 2018). SPPO, initi-
ated by the Chinese government in 2009, represents an
ideal event for employing a quasi-experimental method,
the difference-in-differences (DiD) approach, combined
with propensity score matching (PSM) (PSM-DiD) (Lee
et al., 2024; Stuart et al., 2014; Wing, Simon and Bello-
Gomez, 2018). Third, firms in this industry exhibit pro-
portionately high-technological intensity in producing
competitive inventions and demonstrating readiness to
compete internationally (see Appendix A).

This paper makes three main contributions to re-
search on EEFs’ innovation strategy. First, we ad-
vance the innovation literature by integrating the the-
oretical lenses of institutional logics and imprinting to
understand firms’ innovation strategies amidst institu-
tional complexity characterized by conflicting IP log-
ics. Through this integration, we construct a concep-
tual model that interprets EEFs’ innovation quality as
an organizational response to the appeal of rigorous
IP logic manifested by home-government policy, SPPO,
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with this response being moderated by international im-
printing. As institutional logics are internalized to shape
organizational actions (Durand and Thornton, 2018),
EEFs’ responses to SPPO may be associated with in-
novation quality. Moreover, firms’ attribute of inter-
national imprinting acts as a novel moderating mech-
anism, reinforcing EEFs’ agency to echo rigorous IP
logic in their quest for quality innovation. While pre-
vious work has primarily examined the roles of in-
stitutional logics and imprinting in shaping firms’ be-
haviours/actions (e.g. Jia, Huang and Man Zhang, 2019;
Maksimov, Wang and Luo, 2017; Wang, Du and Mar-
quis, 2019; Zhang, Zhang and Jia, 2022), their combined
effects have been underexplored, leaving a gap in our un-
derstanding of their interplay. We address this gap and
deepen our comprehension by underscoring the impor-
tance of considering both the underlying logic of gov-
ernment policy and the internalized values and cogni-
tive frameworks from international imprinting in shap-
ing innovation quality. Our model, based on the integra-
tion of two lenses, makes a significant theoretical contri-
bution by addressing the originality criterion as outlined
by Corley and Gioia (2011) because it provides deeper
insights into the role of institutional force and firm at-
tributes in shaping corporate innovation strategy, un-
covering nuances and dynamics that might not be fully
understood when using either theory in isolation.

Second, we contribute to imprinting research by de-
lineating the independent and joint effects of interna-
tional imprinting at board and organizational levels.
While existing research often concentrates on singular
sources of imprinting — for example, ideological (Liu
and Luo, 2022; Marquis and Qiao, 2020; Wang, Du and
Marquis, 2019), career (Azoulay, Liu and Stuart, 2017,
Hahn, Minola and Eddleston, 2019; Zhang, Zhang and
Jia, 2022) and early-life experience (Long et al., 2020) —
we recognize diverse sources of international imprint-
ing. We demonstrate that the positive moderating ef-
fect of international imprinting at the board level is fur-
ther accelerated by OFDI imprinting. By examining in-
ternational imprinting across different levels within the
firm, we highlight that their alignment regarding how
business activities should be conducted and the legiti-
mate means to succeed can jointly boost EEFs’ agency
amidst institutional complexity, and thus their innova-
tion quality. Addressing this previously underexplored
aspect in imprinting research, we make an original the-
oretical contribution by adding depth and demonstrat-
ing multi-level imprints, specifically their intersection in
influencing firms’ strategic responses in a complex and
interconnected manner.

Third, our research responds to the call for multi-
level analyses at the intersection of innovation and in-
ternational business research (Andersson et al., 2016).
Beyond signifying the link between firms’ innovation
quality and the international imprints of their people

3

and subsidiaries, we emphasize the macro-micro link
between national R&D policy and organizational re-
sponses to the institutional logic behind such policies.
The presence of competing IP logics underpins institu-
tional complexity governing innovation in EEs. Our re-
search accentuates the multifaceted role of governments
as enablers of quality innovation by demonstrating how
policy and institutional forces can practically influence
corporate innovation strategies, meeting the utility crite-
rion of theoretical contributions as described by Corley
and Gioia (2011).

Theoretical Background
Institutional logics and IP logics

Institutional logics encompass the ‘socially constructed,
historical pattern of symbols and material practices in-
cluding assumptions, values and rules by which indi-
viduals and organizations produce and reproduce their
material substance, organize time and space and pro-
vide meanings to their social reality’ (Friedland and Al-
ford, 1991: 243). These symbols and practices are acces-
sible for individuals, groups and organizations to elab-
orate and utilize to their own advantage (Thornton,
Ocasio and Lounsbury, 2012). However, societal insti-
tutions tend to be composed of multiple and complex
subsystems, where each has its own logic to constrain
behaviours and provide opportunities for agency and
change. Market liberalization and global economic in-
tegration over past decades have introduced competing
logics to EEs. This study delves into an important aspect
of institutional logics — IP logics.

IP typically resides within the widespread category
of institutional frameworks governing the protection
of intangible assets, including inventions. The criteria
used in examining the novelty of invention and defin-
ing statutory damages for infringement, validation of
IP rights and enforcement of court decisions are cen-
tral to the level of IP protection afforded by a coun-
try (Peng et al., 2017). Consequently, we consider IP
logic as the organizing guidance regarding technological
standards of patent filing and legal enforcement stan-
dards for patent protection, classifying IP logic into two
types: rigorous and weak logics. The well-established
economic and institutional environment in DEs tends to
favour rigorous IP logic, which supports appropriabil-
ity and entrepreneurial opportunity to fuel free-market
competition (Prud’homme, 2019). Conversely, the lag-
gard economic status may prompt emerging economy
governments to adopt weak IP logic, which pays less
attention to infringement and violation of IP rights,
thereby providing catch-up opportunities for domes-
tic firms (Bazavan, 2019; Peng et al., 2017). IP logics
play a pivotal role in influencing innovation by pro-
viding a framework for policymaking and incentivizing
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corporate innovation (Papageorgiadis and McDonald,
2019). Below, we will concentrate on SPPO underpinned
by rigorous IP logic but prior to that, we first review the
literature on the role of IP logic in innovation quality of
EEFs.

Innovation quality of EEFs and IP logics

Innovation encircles the process of introducing new
ideas, methods, products, services or business models
that ensure significant positive change, improvement or
advancement (Tidd and Bessant, 2013). Innovation goes
beyond inventions relating to new technical solutions; it
can encompass a wide array of areas, including utility
model innovation leading to incremental improvements
or modifications to existing products or processes, de-
signs protecting the ornamental or aesthetic features
of products, business model innovation redefining how
businesses are being operated and social innovation ad-
dressing societal challenges with novel solutions. Inno-
vation outputs vary in quality, with innovation qual-
ity depicting the technological impact and economic
value of innovation, often captured by patent forward
citations (Lahiri, 2010; Trajtenberg, 1990; Zhao et al.,
2023). Given the definition of innovation quality, we fo-
cus on invention patents for their heightened level of
novelty, non-obviousness (i.e. no obvious extension or
combination of existing knowledge) and industrial ap-
plicability (Dang and Motohashi, 2015; Hu, Zhang and
Zhao, 2017).

The institutional logics perspective theorizes that or-
ganizational actions are influenced by institutional log-
ics, because isomorphic conformance can confer legit-
imacy and garner social support for economic success
(Durand and Thornton, 2018; Meyer and Peng, 2016;
Thornton, Ocasio and Lounsbury, 2012). Specific to
IP logics and innovation quality, the prevailing weak
IP logic in EEs, translated to the lenient standards of
patent examination and enforcement, has enabled EEFs
to generate a mass of inventions based on low-quality
innovations (Peng et al., 2017). However, market liber-
alization has exposed EEFs to increased competition in
both domestic and international markets, and also rig-
orous IP logic is prevalent in DEs (Zhou, Gao and Zhao,
2017). Multiple and incompatible logics at the macro
level highlight the role of agency in the specific composi-
tion of firms’ innovation strategy, and hence variations
of their actions (Wang et al., 2022).

The emergence of different ‘rules of the game’ that
delineate legitimate behaviours in EEs afford EEFs the
opportunity of agency to identify different courses of
action (Genin, Tan and Song, 2021). Instead of con-
formance to the prevailing weak IP logic at home, the
quest for legitimacy in international competition and al-
leviation of the perception as IP infringers may propel

M. Lin et al.

some EEFs to take actions that align with rigorous 1P
logic to file patents in DEs (Pache and Santos, 2010). To
fulfil more sophisticated requirements of patent filing
and protection in DEs, EEFs must emphasize innova-
tion quality and establish corresponding organizational
routines. Moreover, they may be motivated to develop
expertise in the regulatory domain to defend IP rights.
Consequently, EEFs being receptive to rigorous IP logic
in their technological endeavours can be expected to im-
prove innovation quality. The key question is identifying
the characteristics of these EEFs. We focus on interna-
tional imprinting.

International imprinting and IP logics

The institutional logics perspective emphasizes pur-
poseful actions of agency at individual and organiza-
tional levels (Micelotta, Lounsbury and Greenwood,
2017). This agency often arises from interactions be-
tween the entities and their previously exposed exter-
nal environment (Maksimov, Wang and Luo, 2017). In-
stitutional imprinting occurs through this interaction
and socialization. During sensitive periods of substan-
tial uncertainty and instability, entities become more
receptive to new value systems and cognitive frame-
works, making them malleable to environmental stimuli
(Kish-Gephart and Campbell, 2015; Zhang, Zhang and
Jia, 2022). The assimilation of prominent environmen-
tal features can have a lasting impact on individuals and
organizations, and these imprints influence them persis-
tently, even as external conditions change (Marquis and
Tilcsik, 2013). These imprints can prompt behavioural
changes by impacting information processing and fo-
cus of attention, subsequently affecting firm strategies
(Marquis and Qiao, 2020; Sapienza et al., 2006). Thus,
the exercise of agency to incorporate the incentives af-
forded by specific institutional logics may depend on
the imprinting of firms and their key decision-makers.
We introduce the institutional imprinting perspective to
complement the institutional logics perspective to un-
derstand the role of agency in strategic responses, par-
ticularly emphasizing international imprinting.

The institutional imprinting perspective stresses that
sensitive periods are not limited to the founding period,
encompassing special moments of time when focal en-
tities enter a new field and/or experience role transi-
tions that can make them more susceptible to environ-
mental influence than ordinarily (Maksimov, Wang and
Luo, 2017). A case in point is international imprint-
ing. Following Marquis and Tilcsik’s (2013) definition
of imprinting, we define international imprinting as the
process through which the characteristics of a foreign
country’s institutional environment are stamped upon
an entity — whether an individual or an organization
— during its sensitive or early stages of development.
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Unlike international experience,” which emphasizes the
practical knowledge gained through international ex-
posure, international imprinting entails the deep-rooted
assimilation of new values and cognitive frameworks
that persist despite subsequent environmental changes
(Marquis and Tilcsik, 2013). This distinction is criti-
cal: international imprinting offers a nuanced perspec-
tive on foundational experience significantly shaping
how firms and their decision-makers process informa-
tion and adopt institutional logics. For instance, expo-
sure to institutional logics in DEs can profoundly im-
print new norms and expectations on entities from EEs.
This imprinting occurs as the entity interacts with and
adapts to the distinct norms, values and practices of the
foreign environment. Over time, the imprinting acts as
a filter through which the entity interprets and responds
to institutional demands (Tilcsik, 2014), influencing its
routines and directing attention in ways that align with
the internalized values and cognitive frameworks. This
alignment not only shapes the entity’s ongoing strate-
gies but also ensures that its actions are consistent with
the institutional logics of the environment where the im-
printing occurred. Given the cross-country differences
in knowledge stock and technology advancement, the
location of foreign exposures during the brief period of
susceptibility matters for the imprinting effect (Fu, Hou
and Liu, 2018).

The magnitude of international imprinting may hinge
on the economic and technological gaps between a
firm’s home and host countries (Garcia-Canal et al.,
2018). While EEFs may venture into a variety of mar-
kets, the effect of international imprinting can be more
salient in DEs given their more sophisticated institu-
tional environment and consumer demands than EEs
(Fu, Hou and Liu, 2018). For EEFs and their decision-
makers, lacking knowledge and the need to catch up
to technological frontiers during initial or early expo-
sure to DEs may encourage entities to internalize the
institutional norms and practices prevalent in these re-
gions, including rigorous IP logics. Rigorous IP logics
are typically found in DEs where the legal and regu-
latory frameworks surrounding IP are well-established

>The innovation literature has largely focused on international
experience instead of international imprinting. These are two
related concepts, but there are subtle differences. While inter-
national experience typically refers to the knowledge and skills
gained from exposure to international markets, international
imprinting goes deeper, focusing on how earlier interactions
with international environments leave lasting impressions that
influence values and cognitive frameworks, impacting on firms
and their decision-makers. The distinction between interna-
tional experience and international imprinting becomes partic-
ularly important when examining how firms respond to com-
plex institutional logics. While international experience provides
firms with current knowledge and skills, international imprint-
ing involves a deeper, more persistent influence that affects or-
ganizational actions.
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and strictly enforced. The connection between interna-
tional imprinting and rigorous IP logics is particularly
relevant for EEFs in how they approach innovation.
While there is an increasing body of literature examin-
ing the impact of imprinting of home-country institu-
tions (e.g. Maksimov, Wang and Luo, 2017; Shirodkar,
Konara and McGuire, 2017; Thakur-Wernz and Wernz,
2022) and executives’ backgrounds (e.g. Marquis and
Qiao, 2020; Wang, Du and Marquis, 2019; Zhang, Ren
and Wu, 2023; Zhang, Zhang and Jia, 2022), research
on international imprinting remains limited, with the ex-
isting literature largely overlooking the relationship be-
tween international imprinting and institutional logics.
We fill the gap through complementing the institutional
logics perspective with the institutional imprinting lens
to depict managerial and organizational imprinting in
DEs as a promotional mechanism for EEFs’ agency to
shape their innovation quality.

Hypothesis Development
SPPO underpinned by rigorous IP logic

State policies are intricately interwoven with prevailing
societal norms, values and established ways of think-
ing within institutions, and thus underpinned by in-
stitutional logics. Rather than being perceived as a
monolithic set of rules compelling isomorphic confor-
mance, research grounded in the institutional logics per-
spective advocates accounting for the underlying log-
ics that shape state policies (Wang et al., 2022). Gov-
ernments often adopt policies underpinned by com-
peting logics concurrently to accommodate the diverse
interests of stakeholders (Jandhyala, 2015; Ozen and
Akkemik, 2012). This phenomenon is especially evident
in EEs where non-mandatory policy incentives aimed
at improving economic efficiency and assisting EEFs’
leapfrogging are launched on a trial-and-error basis
alongside mainstream legislative frameworks (Bazavan,
2019; Ramamurti and Hillemann, 2018).

The kernel that fosters sustainable growth of EEs
and the international competitiveness of EEFs hinges
on the development of fully fledged policy frameworks
that promote and protect innovation (Bazavan, 2019).
The advent of market-supporting institutions, which en-
dorse technological innovation and IP protection under-
pinned by rigorous IP logic, may collide with the pre-
vailing weak IP logic incorporating state intervention
that prioritizes socio-political imperatives in many EEs
(Thakur-Wernz and Wernz, 2022). The coexistence of
these competing logics not only mirrors the complexity
of EEs undergoing transition but also underscores het-
erogeneous responses of EEFs in pursuing innovation
(Maksimov, Wang and Luo, 2017). While EEFs may
be tagged as being less innovative, the constellation of
legislative frameworks and non-mandatory policies that
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embrace competing IP logics may push some EEFs to
the forefront of innovation, resulting in high-quality in-
ventions (Wu, Lin and Wu, 2022).

Specific to R&D subsidy policies, SPPO signifies a
policy initiative underpinned by rigorous IP logic, im-
plemented by EE governments to encourage their firms
engaging in high-quality innovation. It coexists with
emerging economies’ deficient legislative frameworks
for IP protection, as the technical and regulatory cri-
teria for the award of the subsidy go far above domes-
tic standards. The co-existence of legislations and non-
mandatory policies, such as SPPO, feature competing
logics and point to the complexity of isomorphic con-
formance. This highlights that firms’ responses to pol-
icy, alongside their underlying logics, can be central to
innovation strategy. As elucidated below, firms being re-
ceptive to rigorous IP logic may echo the policy and fo-
cus on innovation quality. Specifically, SPPO awards al-
leviate financial constraints and induce R&D activities
with an explicit focus on innovation quality (Wei and
Zuo, 2018; Yiet al., 2021). Firms embracing rigorous IP
logic may put greater emphasis on the promotional ef-
fect of subsidies, as they indicate the government’s con-
fidence that their technological competence and future
appropriability can be reaped through invention patent
protection (Chen et al., 2018). This symbolic effect may
empower EEFs to overcome such barriers as limited
track record in innovation, attract funding for risky yet
groundbreaking projects and leverage networks of con-
tacts for talent recruitment (Gao et al., 2021).

HI: EEFs responding to SPPO have higher innovation
quality.

International imprinting as boundary condition

While the institutional logics perspective illuminates the
interplay between organizational responses and com-
peting logics (Micelotta, Lounsbury and Greenwood,
2017), understanding what impacts firms’ agency re-
quires a more nuanced understanding. EEFs often re-
spond variably to the incentives within the institutional
frameworks (Thakur-Wernz and Wernz, 2022). Man-
agerial and organizational international imprinting may
elevate agency, aligning with policy incentives under-
pinned by rigorous IP logic that encourages high-quality
innovation. Building upon prior research (Garcia-Canal
et al., 2018; Sapienza et al., 2006), we explore the mod-
erating role of international imprinting at board and
organizational levels. The BoD and foreign subsidiaries
established through OFDI represent two distinct levels
within the organizational structure of a firm. These lev-
els serve distinct functions, bear differing responsibil-
ities and operate at varying levels of decision-making
within the corporate hierarchy. The BoD, comprising di-
rectors elected by the shareholders, represent their inter-

M. Lin et al.

ests and oversee the management of the whole firm in-
cluding their subsidiaries. As the highest governing body
in a firm, the BoD possesses ultimate decision-making
authority, overseeing firm strategies and goals. Foreign
subsidiaries are separate legal entities controlled by par-
ents, who typically own a majority of the subsidiaries’
voting stock. While subsidiaries are responsible for im-
plementing and executing specific aspects of the parents’
strategies and have autonomy in their day-to-day opera-
tions, their major strategic decisions may necessitate ap-
proval or guidance from the parents. In view of these
differences, it is plausible to anticipate that the BoD and
OFDI are two distinct sources of international imprint-
ing.

Moderating effects of the BoD’s international imprinting.
The BoD can be instrumental in organizational deci-
sions, for example innovation (for reviews, see Asensio-
Lopez, Cabeza-Garcia and Gonzalez-Alvarez, 2019;
Sierra-Moran et al., 2024). While innovation offers
firms monopolistic rents and competitive advantages,
it can be costly and time-consuming (Hall and Lerner,
2010). Developing innovative ideas and bringing them
to market require significant resources and time, with
no guarantee of success. Innovation, therefore, simul-
taneously carries the opportunity for higher long-term
returns for shareholders and the risk of reducing short-
term management compensation. The BoD, as gate-
keepers in safeguarding shareholders’ interests, can ex-
ercise power and influence over firms’ innovation deci-
sions (Baysinger, Kosnik and Turk, 1991; Hillman and
Dalziel, 2003; Robeson and O’Connor, 2013). Existing
research has examined the role of the BoD from the
perspectives of board structure (e.g. size, CEO dual-
ity, directors’ equity), board demography (e.g. directors’
tenure, age) and board social capital (for reviews, see
Asensio-Lopez, Cabeza-Garcia and Gonzalez-Alvarez,
2019; Sierra-Moran et al., 2024). However, few studies
have investigated international imprinting.

For individuals from EEs, the effort to achieve con-
gruence with the expectations and standards of aca-
demic settings in DEs exerts a lasting impact on their
values, cognitions and understanding of best practices
(Bai, Tsang and Xia, 2020; Quan et al., 2023). Study-
ing abroad encompasses an ‘imprinting’ process, where
individuals undergo socialization and interaction, ex-
hibiting high receptivity to learning new values, skills
and behaviours in a short period to ease the transition
into new roles and identities in the host country (Bai,
Tsang and Xia, 2020; Han et al., 2019). Events during
this time may be ingrained in one’s value system and
cognitive model, guiding subsequent behaviours and
decision-making processes (Marquis and Qiao, 2020).
The prevalence of free-market competition and rule of
law in DEs are likely to be internalized by returnees
owing to the imprinting effect of studying in these
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countries. In their subsequent working environments,
their values and problem-solving schema may heighten
firms’ responsiveness to rigorous IP logic. Therefore, a
higher level of international imprinting of the BoD may
augment EEFs’ response to SPPO in their pursuit for in-
novation quality.

First, international educational exposure in DEs is
pertinent to the advocacy of strong IP protection and
legal enforcement. For example, the stringent scope and
severe penalties for IP infringement can profoundly in-
fluence individuals’ mindsets (Bai, Tsang and Xia, 2020;
Han et al., 2019). When faced with competing logics, as
opposed to weak IP logic, rigorous IP logic would likely
guide directors’ decision-making processes, as accom-
plishing quality determines firms’ competitiveness. Di-
rectors’ international imprinting may strengthen EEFs’
confidence in aligning with SPPO.

Second, international educational exposure in DEs
not only affords directors access to cutting-edge knowl-
edge but also allows them to meet with international tal-
ents. During this sensitive period, the pressures to learn,
collaborate and compete make individuals more recep-
tive to new value systems and ways of working, stim-
ulating their competencies in processing complex infor-
mation and seeking creative solutions (Azoulay, Liu and
Stuart, 2017). This exposure may imprint on individu-
als’ cognition, raising their expectations regarding the
novelty and non-obviousness of innovation and under-
standing of how to disseminate innovation outcomes.
Early exposure to educational settings in DEs may thus
promote EEFs’ responsiveness to SPPO, leveraging the
symbolic effect of the subsidy award to reach investors
globally, conducive to enhancing innovation quality.

H2: The BoD’s international imprinting positively mod-
erates the association of firms’ response to SPPO and
innovation quality.

Moderating effect of OFDI imprinting. Undertaking
OFDI provides EEFs with the opportunity to improve
innovation through resource exploitation, knowledge
acquisition and spillover and network development in
international marketplaces (for a review, see Ding, Mc-
Donald and Wei, 2021). Existing literature has discussed
the role of home-country imprinting in firms’ interna-
tional expansion and performance (Shirodkar, Konara
and McGuire, 2017; Zhou and Guillén, 2015). Sapienza
et al.’s (2006) seminal work indicates that international
imprinting owing to firms’ initial or early entry into for-
eign markets can facilitate their capability and routine
upgrading. However, OFDI imprinting has received less
attention.

OFDI imprinting can acculturate firms to their host
countries’ environments (Meyer, Li and Schotter, 2020).
The interaction between firms and their new envi-
ronments can leave a lasting impact on their struc-
ture and processes, particularly during the early stages

7

of international expansion, when EEFs are first ex-
posed to practices for managing international opera-
tions (Garcia-Canal et al., 2018). During this brief, sen-
sitive period, firms may be susceptible to environmen-
tal influence and may endeavour to achieve congruence
with their new surroundings (Quan et al., 2023). This
influence not only shapes how firms interpret informa-
tion, but also impacts how they achieve organizational
goals. Rigorous IP logics in DEs may generate a stamp
effect on EEFs that expand into these markets as their
first step, translating these practices through interaction
with host-country stakeholders. We propose that OFDI
imprinting can heighten EEFs’ responsiveness to policy
incentives favouring sophisticated IP filing and protec-
tion, thereby elevating innovation quality.

First, exposure to the well-enforced regulatory envi-
ronment and lucrative markets of DEs motivates EEFs
to upgrade their innovative capabilities (Anand et al.,
2021; Chen et al., 2023). OFDI imprinting may am-
plify their inclination to echo SPPO. The subsidy enables
EEFs to allocate additional resources to cutting-edge
technology and R&D personnel recruitment, thereby
generating more high-quality innovations than EEFs
lacking OFDI imprinting. Second, EEFs venturing into
DEs as their initial expansion destination may face
greater challenges in gaining acceptance within local
business networks (Lu, Ma and Xie, 2022). OFDI im-
printing can heighten their awareness of the reputa-
tional effect of their activities at home, promoting them
to proactively engage with SPPO by investing in patent
warning systems and developing stronger legal expertise
to protect inventions.

H3: OFDI imprinting positively moderates the associa-
tion of firms’ response to SPPO and innovation qual-

1ty.

Joint effects of the BoD’s international imprinting and
OFDI imprinting. The imprinting literature posits that
environments are heterogeneous settings, comprising a
diverse array of economic and technological conditions,
institutional forces and the influence of powerful indi-
viduals (Marquis and Tilcsik, 2013). These factors coex-
ist, influencing and potentially leaving imprints at multi-
ple levels within an organization (Maksimov, Wang and
Luo, 2017). This highlights that firms operating in com-
plex and multidimensional spaces can carry multiple im-
prints (Lounsbury and Ventresca, 2002). As firms and
their members are not blank slates, their allocation of
attention and actions often reflects the salient charac-
teristics of the environments where they were previously
exposed. The configuration of imprints at different lev-
els may complement or compete with each other, influ-
encing how the firm responds to institutional complex-
ity. Building on the preceding discussion concerning the
separate moderating effects of international imprinting
at board and organizational levels, we recommend that
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these forces may synergize to augment the positive im-
pact of EEFs’ response to SPPO on innovation quality.

First, the stimulating role of OFDI imprinting at the
organizational level can motivate directors to actively
diffuse practices for IP protection that they acquired
during their education in DEs. OFDI imprinting, cou-
pled with efforts to build an image within host-county
networks, prompts EEFs to consider their domestic con-
duct and practices. As previously discussed, interna-
tional imprinting shapes the value systems and cogni-
tive frameworks of directors. The reputational spillover
of cross-border business activities may strengthen their
willingness to adhere to the rules and principles in-
grained through their international educational expo-
sure. When coupled with OFDI imprinting, practices
deemed appropriate — such as patent intelligence and
legal competence in defending IP rights — can rapidly
be introduced. This complementary effect may increase
EEFs’ resource commitments to pursue high-quality in-
novation, thereby amplifying their response to SPPO.

Second, the augmenting effect of the BoD’s interna-
tional imprinting may become more pronounced in the
presence of OFDI imprinting. The incorporation of in-
novative ideas from directors’ international educational
exposure becomes more impactful when EEFs carry the
environmental stimuli of the host country, as expecta-
tions about innovation quality may feed back into help-
ing directors target investors and collaborators. The syn-
ergistic effect generated by imprints at board and orga-
nizational levels may increase EEFs’ willingness to com-
mit more resources to quality innovation. Consequently,
EEFs can be more proactive in following SPPO.

H4: The BoD’s international imprinting and OFDI im-
printing jointly moderate the association of firms’ re-
sponse to SPPO and innovation quality.

Data and Methodology
Sample and variables

Our research context is cognate to R&D policies and in-
novation quality in China (see Appendix A for further
discussions). China’s IP regime has been reformed to
align with international agreements including the Patent
Cooperation Treaty (PCT), the World Intellectual Prop-
erty Office (WIPO) Copyright Treaty (Hong, Edler and
Massini, 2022; Peng et al., 2017).> Specifically, we focus
on SPPO and inventions by Chinese listed firms in com-

SPCT facilitates the filing of patent applications with the aim
of obtaining protection for inventions in multiple countries. In-
stead of filing separate applications in each desired country, ap-
plicants file a single PCT application that first undergoes an in-
ternational search to identify prior art relevant to the claimed
invention. Applicants then choose countries that are party to
the treaty to pursue patent protection.

M. Lin et al.

puters, telecommunications and electronics sectors. Ap-
pendix B presents detailed information on data sources.
Given the time lag between patent application and ap-
proval (the longest is 7 years in our sample) and the
dependent variable being patent citations, we focus on
patents filed during 2004-2015 and cited up to 2021. See
Appendix B for a justification of the selected sample pe-
riod. Our sample comprises an unbalanced panel of 118
firms with 1274 observations between 2004 and 2015.
Table 1 summarizes the control variables and their mea-
sures. Below we present more detailed information on
the main variables.

We measure the dependent variable, innovation qual-
ity (Quality), using patent quality, as reflected by the
impact of a patent, and commonly measured by for-
ward citations (Cumming, Peter and Tarsalewska, 2020;
Trajtenberg, 1990). Appendix C provides detailed dis-
cussions on the construction of forward citations data.
Quality is measured by the cumulative number of for-
ward citations received by invention patents over a 5-
year period.

To ascertain the effects of SPPO in a DiD framework,
we construct three dummy variables. Post is used to dis-
tinguish between the periods before and after 2009 (in-
clusive) when SPPO was launched. Although SPPO ap-
plies universally in China, firms’ responses differ. PCT
applications indicate a response aligned with rigorous
IP logic. Policy is created to identify whether a firm has
responded to the SPPO. Following PSM analysis, we
construct Post_Policy. The treatment group comprises
firms that have at least one PCT application, while the
control group includes firms with no applications dur-
ing 2004-2015. Post_Policy is coded as 1 for treated
firms after 2009, and 0 otherwise. For non-treated firms,
Post_Policy is 0 throughout. As a robustness check, we
construct an alternative measure where treated firms are
assigned 1 for years following their first PCT applica-
tion, and 0 otherwise; non-treated firms are assigned 0
throughout.

For the moderators of BoD international imprinting
({/IBL) and OFDI imprinting (OFDII), we draw from
prior research on institutional imprinting which encom-
passes both international and domestic imprinting. In-
stitutional imprinting has been measured by consider-
ing the earlier-year experience of individuals (e.g. Bai,
Tsang and Xia, 2020; Hahn, Minola and Eddleston,
2019; Wang, Du and Marquis, 2019; Zhang, Zhang and
Jia, 2022), or the founding period of firms (e.g. Maksi-
mov, Wang and Luo, 2017; Zhang, Ren and Wu, 2023).

We construct IIBL by examining directors’ interna-
tional educational exposure in DEs in the main analysis.
Similar to Hahn, Minola and Eddleston’s (2019) exam-
ination of imprinting effects of scientists’ careers mea-
sured by the number of scientists on innovative start-
ups’ founding teams, we measure IIBL as the share of
directors at headquarters who studied abroad because
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Tuable 1. Control variables and measurements

Control variable Measurement

Size Firm size measured by the logarithm of total sales

ROA Firm’s return on assets measured by the ratio of firm’s profits to total assets
Age Firm age measured by the number of years since establishment

Unabsorbed_Slack

Local_Government_Subsidy
(Wei and Zuo, 2018)

Special_Zone

Firm’s unabsorbed slack measured by the ratio of cash flow and marketable securities to current liabilities
Subsidies conferred by provincial/municipal governments for PCT patents (Local_Government_Subsidy)

Given preferential policies related to Special Economic Zone (SEZ), Economic and Technological

Development Zones (ETDZ) and High-tech and Industrial Development Zones (HIDZ). We include a
dummy (Special_Zone) to identify these locations

Provincial_GDP_per_capita
Provincial_R&D_Expenditure

The logarithm of GDP per capita of the province where the firm’s headquarters is located
The logarithm of R&D expenditure by research institutions, universities and enterprises of the province

where the firm’s headquarters is located

Dynamism

The logarithm of the industry’s R&D expenditure, as innovation quality may be more significant in industries

characterized by rapid knowledge development and spillovers (Uotila et al., 2009)

Abbreviation: R&D, research and development.

international educational experience typically occur in
DEs. Given the evolving composition of the board, this
variable is time-varying. As a robustness check, we con-
sider directors’ international work experience* and gen-
erate an alternative measure by using the share of di-
rectors with international educational and work experi-
ence. The correlation between the two measures is high
(0.91).

For OFDII, inspired by Zhang, Ren and Wu’s (2023)
method of measuring firms’ ideological imprinting, we
use a dummy variable, assigning 1 to firms whose first
OFDI was in a DE, and 0 otherwise. For robustness,
we follow Maksimov, Wang and Luo’s (2017) measure
of institutional imprinting by private firm founding and
use the cumulative years of first OFDI subsidiaries in
DEs. The correlation between these two measures is
0.76. Contrastingly, the coefficients between different
measures of IIBL and OFDII are low, ranging from 0.28
to 0.36, empirically confirming that the BoD’s interna-
tional imprinting and OFDI imprinting are two sources
of international imprinting.

“This is chosen as an alternative measure for robustness check
because overseas work experience can occur in both developed
and developing economies. Unfortunately, data on the overseas
work experience of directors does not differentiate work expe-
rience in developed and developing economies. Quan et al.’s
(2023) examination of CEO foreign experience considered the
CEO’s education and work experience in developed economies;
they manually collected data from firms’ annual reports and ver-
ified and supplemented this data with information from public
media, including Sina Financial and Baidu. This is not feasible
for our study. During our sample period of 2004-2015, out of
1238 directors with overseas experience, 655 had overseas work
experience. We searched firms’ annual reports and public media
and could not obtain comprehensive information about over-
seas work experience for these 655 directors. Therefore, we focus
on overseas education experience conceptually and empirically
but incorporate overseas work experience into the measure for
robustness check.

Methods

Our methodology follows the established PSM-DiD ap-
proach (for reviews, see Lee et al., 2024; Stuart et al.,
2014; Wing, Simon and Bello-Gomez, 2018) that has
been adopted by existing studies (e.g. Jia, Huang and
Man Zhang, 2019; Ren et al., 2023; Singh and Agrawal,
2011; Varshney, 2023).> We initially employ PSM to
assess whether EEFs that exhibit responses to SPPO
demonstrate higher innovation quality. We differentiate
treatment and control groups based on whether firms
have PCT patents. Firms in these two groups are com-
parable by matching them on key attributes including
Size, ROA, Age and Unabsorbed_Slack. We estimate the
average treatment effect on the treated (ATT) and ap-
ply kernel matching to estimate the difference in Qual-
ity between treatment and control groups. The accept-
ability of the matching results is determined when the
absolute value of standard bias of each covariate is less
than 10%. Additionally, a t-test is conducted on mean
values of matching variables between the treatment and
control groups to assess whether there is a significant
difference between the two after matching. A significant
ATT indicates support for HI.

To examine H2-H4, we apply PSM-DiD to the fol-
lowing model. Estimation is based on the sample that

3Since Rubin’s earlier work on causal inference and PSM in
observational studies and quasi-experimental methods (e.g.
Rosenbaum and Rubin, 1983), the DiD method has been widely
used to analyse policy effects (Rubin, 1974; Stuart et al., 2014;
Wing et al., 2018) because it allows the examination of changes
in outcomes before and after the implementation of the treat-
ment. It requires the presence of two groups (treatment and con-
trol) and multiple time periods (before and after policy imple-
mentation) and involves comparing the difference between the
two differences, that is, the difference between before and after
the policy and the difference between the treatment and control
groups, to determine the effect of the policy intervention. Com-
bining PSM with DiD to ensure the comparability of treatment
and control groups helps to mitigate sample selection bias.
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removes unmatched observations following PSM: - _eg
o O
Quality;, = pIIBL;,_ + p,OFDII;,
+ B3 Post_Policy + By (Post_Policy x IIBL;, 1) £
+ Bs (Post_Policy x OFDII,, ) = —“ag=
+ Bs (IIBL;, 1 x OFDII;, ) °eF
+ B7 (Post_Policy x IIBL;; 1 x OFDIIL;; )+ X;;—1«
+ Vorovince + Ufirm + Syear + Vprovince—year + €111 4
= T553%
where X refers to a vector of control variables. v,ovinces °==<°
Ufirms Oyear ANA ¥ province-year ar€ province, firm, year and
province—year fixed effects, respectively. e is an error PEx
term. We lag all time-variant explanatory variables, ex- o - Z § f E =
cept Post_Policy, by 1 year to mitigate endogeneity. Ad- -
ditionally, lagging IIBL and OFDII helps to address the . e o x
issue that their effects on innovation quality may take Piii
o0 — O <t 00 Al Vv A
time to materialize. gt I
Given that Quality is a count variable, and acknowl- -
edging the issues associated with the conditional fixed- DEE 4 oo
effects negative binomial model, making it not a true e~ - gl == R~ == !

fixed-effects model (Allison and Waterman, 2002), we
use the fixed-effects Poisson pseudo-maximum likeli-

hood (PPML) method with the clustered standard er- - o §O %o ;*E.O ?\ 2{0 o
rors which is valid under overdispersion (Silva and Ten- ShaIgoae
reyro, 2006). For robustness, two alternative matching
methods — Mahalanobis distance matching (MDM) and .
coarsened exact matching (CEM) — are employed. See " 484 £ o a e
Appendix D for details. S gl S 3 3| = 2| lo\l 2
Results - S I -
| -thehhizies
Table 2 presents descriptive statistics and correlation co- Teceeeeeean
efficients. Post_Policy, IIBL and OFDII exhibit posi-
tive correlation with Quality. The low correlation coeffi- [N A S
cients between key variables indicate that multicollinear- i —2g22ssssssa
ity is not a concern. | !
We first assess HI. Table 3 presents the results of ek ko xox e e ow n
PSM. To examine the performance of the PSM method, o _ PEEEEEEEEE
we conduct balanced test (Table 4), standardized per- SzZzZzZgsgdgzgza>
centage bias across covariates (Figure 1) and kernel den- ! “
sity functions of propensity score (Figure 2). The re- i< ~
sults indicate that the matching is acceptable, with no § H EEEEE 2=
significant difference between the treatment and con- F|-|-23gggs8zzz24g| v %
trol groups concerning the covariates used in the match- 3 [ AR B
ing exercise. We then proceed to examine the difference '§ . g5
in ATT, which is positive and statistically significant 3 z =3 Avil-
(60.62, p < 0.001), indicating support for HI. 2 Zz 8% *a::
Table 5 presents regression results to test H2-H4. s K;Jﬂ ;‘ & 8
Model 5-1 is a benchmark model with control variables § 55 S g I v
and IIBL included. Model 5-2 adds Post_Policy. The 2 2 g o 8 2 2.5
coefficient on Post_Policy is positive and statistically £ 2z S <2 2l Ee
significant, indicating that firms responding to SPPO g z 9 JEE4 N "3 ﬁ §
have higher innovation quality than non-responding o S S ggb@ g 28538855 |2z%2
firms, reinforcing support for HI. This is also con- 2 OnM<DAma/ o7 5 g Sl 2
: 3 — NN <t VOIS0 N~ — wn S ©
firmed in other full-sample models where the coeffi- = =<
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Improving Innovation Quality 11
Table 3. The results of PSM
Variable Sample Treatment group Control group Difference S.E. T-stat
Quality Unmatched 169.24 6.94 162.30 34.34 4.73
ATT 72.62 12.00 60.62 16.09 3.77
ATU 6.96 50.30 43.34
ATE 52.70
Abbreviations: ATT, average treatment effect on the treated; PSM, propensity score matching.
Table 4. Balanced test of PSM
Mean t-test
Variable Treatment group Control group Percentage bias T p >t
Size Unmatched 21.25 20.40 65.3 11.50 0.000
Matched 21.25 21.20 4.4 0.86 0.389
ROA Unmatched 0.03 0.004 8.7 1.60 0.110
Matched 0.03 0.02 23 0.94 0.346
Age Unmatched —0.66 —0.81 15.8 2.85 0.004
Matched —0.66 —0.71 4.9 1.13 0.258
Unabsorbed_Slack Unmatched 12.77 14.48 -31.0 —5.44 0.000
Matched 12.77 12.52 4.5 0.89 0.372
Abbreviation: PSM, propensity score matching
Before Matching
©
N
Size . N
©
=
Unabsorbed slack ° 2
_$ - 4
X
v
ROA )
oA
Age 0 2 4 S 8 1
Pscore
T T T T T T After Matching
-40 20 0 20 40 60
‘O Unmatched  x Matched
Figure 1. Standardized percentage bias across covariates
.%‘
5
cients on Post_Policy are positive, albeit having vary- <
ing degrees of statistical significance. Model 5-3 in-
troduces the interaction term between Post_Policy and 0 5 P 6 A ]
IIBL (Post_PolicyxIIBL), which is positive and sta- Pscore
tistically significant. For firms with a moderate level Treated ~ ++eeeeee Untreated

of IIBL (mean value), innovation quality increases by
186.91% following SPPO response. However, for firms
with a higher level of IIBL (one standard deviation
above mean), innovation quality increases by a relatively
large magnitude (449.04%, an increase of 262.13%)
post-SPPO response, thereby supporting H2.

Model 5-4 is a benchmark model including con-
trol variables and OFDII. Model 5-5 adds Post_Policy.
Model 5-6 introduces the interaction term between
Post_Policy and OFDII (Post_Policy x OFDII), which is

Figure 2. Kernel density functions of propensity score

significantly positive. For firms without OFDII, inno-
vation quality increases by 84.04% following the SPPO
response. In contrast, for firms with OFDII, innova-
tion quality increases by a relatively large magnitude
(326.31%, an increase of 242.27%) post-SPPO response,
thus supporting H3.
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To test H4, we explore a combination of inter-
action terms to understand to what extent different
configurations of IIBL and OFDII influence innova-
tion quality under SPPO. We adopt two approaches.
First, we estimate the full model with all interac-
tion terms and analyse the three-way interaction term
(Post_Policy x IIBL x OFDII). This approach is subject
to multicollinearity associated with different interac-
tion terms. To mitigate this, our second approach in-
volves a split-sample analysis, where we treat OFDII
as the third moderator and split the sample to examine
Post_Policy xIIBL in two subsamples.

Model 5-7 adds OFDII to Model 5-3, yielding qual-
itatively similar results, establishing a basis for split-
sample analysis. Models 5-8 and 5-9 use the sample
without the occurrence of OFDI imprinting and that
with the occurrence of OFDI imprinting, respectively.
Post_PolicyxIIBL shows statistically insignificant ef-
fects in Model 5-8, but positive and significant effects
in Model 5-9. These findings suggest support for H4,
that is, the positive effect of the interaction between
IIBL and Post_Policy is more pronounced for firms with
OFDII than for those without. Model 5-10 is the full
model including all variables, where the coefficient on
Post_Policy x IIBLx OFDII is positive and significant,
further supporting H4.

To ensure the robustness of our findings, we conduct
additional analyses, including a parallel trends test, al-
ternative variable measures and two alternative methods
(MDM and CEM). The qualitative results are consistent
with our original estimates (see Appendix D).

Discussions and Conclusion

This study aims to advance our knowledge about EEFs’
innovation performance, particularly focusing on inno-
vation quality. By integrating the institutional logics
and imprinting perspective, we develop a conceptual
model to examine whether EEFs’ responses to rigor-
ous IP logic, exemplified by SPPO, influences innovation
quality and to what extent such response is shaped by
international imprinting. Using data on Chinese listed
firms in computers, telecommunications and electron-
ics sectors between 2004 and 2021, we obtained several
interesting findings. First, we find evidence that firms
responding to SPPO exhibit higher innovation quality.
As latecomers to international competition, EEFs often
rely on government support to overcome resource con-
straints and limited record in generating quality patents
(Bazavan, 2019). Nevertheless, the effectiveness of pol-
icy incentives hinges upon the appeal of their underly-
ing logics in addressing firms’ interests, and thus their
agency to respond. Chinese firms resonate SPPO to ob-
tain resources, enabling them to invest in R&D and
compete internationally. Contrary to views that institu-
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tional complexity in EE is a cost to business operations
(Newenham-Kahindi and Stevens, 2018; Wang et al.,
2022), we contribute to the literature by demonstrating
that such complexity, particularly the conflicting IP log-
ics, creates opportunities for EEFs to seek alternative
logics of actions to improve innovation quality.

Second, we highlight the role of international im-
printing in EEFs’ pursuit of high-quality innovation.
Our findings show that the positive impact of SPPO
on innovation quality is amplified when firms possess
higher levels of international imprinting at board and
organizational levels. Imprinting formed through inter-
national educational exposure in DEs leads directors
to internalize key environmental cues from the host
countries, which, in turn, augments EEFs’ receptivity
to SPPO underpinned by rigorous IP logic. This im-
printing shapes directors’ attention allocation, thereby
enhancing firms’ agency to align with and benefit from
policy incentives. Additionally, we find significant inter-
action effect between firms’ incorporation of SPPO and
OFDI imprinting on innovation quality, indicating the
effective flow of information from foreign subsidiaries
in transmitting their imprinted experiences in DEs.

Third, we reveal the combined effects of international
imprinting at different levels in reinforcing EEFs’ in-
corporation of policy incentives to improve innovation
quality. The lasting influence of international imprint-
ing on managerial behaviours is more pronounced when
EEFs bear prominent environmental stimuli from their
OFDI engagement in DEs. This indicates a synergistic
resonance between board-level and subsidiary-level im-
printing, focusing managerial attention and shaping the
interpretation of external demands in augmenting firms’
strategic choices, and hence performance heterogeneity.
When OFDI imprinting related to best practices and re-
source acquisitions for R&D is recognized and endorsed
by the BoD, their interaction can further boost firms’
agency to echo SPPO for the pursuit of high-quality in-
novative outputs.

Theoretical implications

Our paper contributes to the literature on EEFs’ in-
novation strategy in the following ways. First, our
conceptual model offers a more nuanced understand-
ing of the conditions under which agency influences
firms’ decision-making on innovation quality. The in-
stitutional logics perspective holds that society, as an
inter-institutional system, is composed of multiple insti-
tutional orders, each encapsulating a set of assumptions
about what is perceived as legitimate, how to succeed
and where to focus that can influence attentions and ac-
tions of individuals and organizations (Pahnke, Katila
and Eisenhardt, 2015). While research drawn from this
perspective emphasizes the central role of agency in ex-
plaining firms’ strategic choices (Wang et al., 2022), little
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attention has been given to what bolsters firms’ agency
when they face multiple institutional demands under-
pinned by conflicting logics. We address this gap by
complementing the institutional logics perspective with
the imprinting lens that stresses historical attributes of
individuals and organizations in influencing strategic
decision-making (Marquis and Tilcsik, 2013). We argue
that firms’ strategic choices are shaped and constrained
by the interaction between the multiplicity of institu-
tional demands and internal representations (Pache and
Santos, 2010). The exercise of agency in response to
diverse institutional demands depends on the historical
and social positions of key organizational actors (Du-
rand and Thornton, 2018). The process of socialization
and interaction through achieving congruence with the
host-country institutional environment cultivates co-
herent and impactful imprinting on managers regarding
the standards of IP filing and protection, accelerating
EEFs’ receptivity to home-government policy incentives
aimed at encouraging high-quality innovation. Beyond
the direct effects of agency and the infusion of manage-
rial backgrounds on strategic decision-making (Pahnke,
Katila and Eisenhardt, 2015; Zhang, Zhang and Jia,
2022), our research illuminates the complementarity be-
tween institutional logics and imprinting, showing that
agency can be promoted by the imprinted experiences of
organizations and their key actors. Thus, we highlight
the moderating role of managers’ international imprint-
ing in augmenting EEFs’ pursuit of innovation quality.

Second, we respond to the call for addressing the
intersection of imprints at various levels when firms
confront complex environmental demands associated
with conflicting logics (Marquis and Tilcsik, 2013). Our
study disentangles international imprinting at two lev-
els — the BoD and foreign subsidiaries. We underscore
that aligning EEFs’ historical imprints in DEs can pro-
mote EEFs’ responsiveness to SPPO, enabling them to
leapfrog towards technological frontiers in international
competition. By delineating the effects of international
imprinting from different sources, our findings indicate
that the influence of international imprinting on man-
agerial behaviours in response to innovation quality be-
comes more salient when EEFs bear OFDI imprinting.
This extends the imprinting literature by more compre-
hensively capturing the ways that imprinting at different
levels interacts and coordinates to shape EEFs’ agency
when operating under institutional complexity, thereby
shedding light on the role of multilevel imprinting in
firms’ strategic choices.

Policy and managerial implications

This study underscores the importance of the macro—
micro link between national policies and firms’ re-
sponses to the institutional logics behind the poli-
cies. The laggard developmental status has made non-

M. Lin et al.

mandatory policies (e.g., SPPO) largely experimental
besides mainstream regulatory frameworks governing
IP administration and protection in EEs (Bazavan,
2019). Our findings suggest that policy effectiveness is
subject to firms’ willingness to echo the underlying IP
logic that shapes the policy. Therefore, the development
of policy incentives concerning innovation should ac-
count for the consistency of the objectives pursued by
the state and firms. Additionally, policies to help EEFs
comply with international laws when competing inter-
nationally should be considered, which may boost the
effectiveness of SPPO.

From a managerial standpoint, EEFs with ambition
to improve competitiveness through quality innovation
should consider alignment between international im-
printing within the organization and the logics under-
pinning policies. International imprinting at the board
level exerts substantial influence on firms’ agency in re-
sponding to rigorous IP logic, and thus affects their in-
novation quality. EEFs should pay attention to the for-
mation and structure of the BoD by lowering conflict
between members with and without international ed-
ucational exposure in DEs when it comes to innova-
tion decisions. Moreover, they must consider leveraging
the complementary effect of OFDI imprinting to proac-
tively search and respond to policies that advocate high-
quality innovation.

Limitations and future research

This study has several limitations that present future
research opportunities. First, using DiD in a quasi-
experimental, single-sector setting may limit the gener-
alizability of findings. Although this methodology con-
trols for time-invariant differences between treated and
control groups, the results could be influenced by sector-
specific factors that may not extend to other sectors,
raising questions about external validity. The assump-
tion of parallel trends, crucial in DiD, could be harder
to justify in a single-sector context if treated and control
groups did not follow similar trends before the inter-
vention. Furthermore, Chinese firms within our sample
may have been pushed to improve innovation quality
to compete with firms in DEs, which may not be the
case for other Chinese industries or similar industries in
other EEs. This suggests a need for replication studies
to explore generalizability. Second, Chinese Patent Law
has undergone reforms, with policy incentives intro-
duced/adjusted to encourage firms to file PCT patents
to maximize their invention appropriations. Other EEs
may have different experiences with their IP regimes,
highlighting the opportunity to investigate policies in
these contexts. Third, our study emphasizes the mod-
erating role of international imprinting. Since firms
face diverse economic, technological and institutional
forces, these may generate multiple imprints on the
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same organizations. Future research should explore the
intersections of imprinting from heterogeneous sources
in shaping firms’ responsiveness to competing IP logics.
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Appendix A
Research context

Since the introduction of the Patent Law, Trademark
Law and Copyright Law that constitute the foun-
dation of China’s IP regime, reforms to these legis-
lations have been made by the Chinese government
to align with international agreements including PCT
(Hong, Edler and Massini, 2022; Peng et al., 2017).
Alongside these legislations, large-scale innovation pro-
grammes and non-mandatory policy incentives in forms
of grant, reimbursement and preferential tax treatment
have been developed to foster Chinese firms’ patent-
ing initiatives (Bazavan, 2019). Government support
policies, alongside increased international competition,
have spurred rapid growth of patent filings by Chinese
firms (Dang and Motohashi, 2015; Jiang, Shi and Jef-
ferson, 2020). The number of China’s PCT applications
has leapfrogged from 276 in 1999 to 58,990 in 2019,
making the country a top source of international patent
applications via WIPO’s PCT filing route.®

However, this large number in quantity does not
speak for quality. Research has shown that firms may
make strategic innovations that are associated with low-
cost and low-quality patents to gain legitimacy in the
eyes of government and to benefit from preferential
policy treatments (Dang and Motohashi, 2015; Dzial-
las and Blind, 2019; Higham, de Rassenfosse and Jaffe,
2021; Taques et al., 2021). To improve the quality of in-
digenous innovation and control over cutting-edge tech-
nologies in industries such as new energies, information
technology and telecommunications that are of strate-
gic importance to national competitiveness, the Chinese

https://www.wipo.int/pressroom/en/articles/2020/article_0005.
html.
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Ministry of Finance issued SPPO in 20097 that encour-
ages Chinese firms, research institutes and government-
sponsored institutions to file patents by covering the ex-
penses of patent filing, administration and other service
fees to overseas patent agencies. It targets firms taking
the PCT route to file patents abroad with their applica-
tions having been accepted by CNIPA.®

Our empirical study focuses on the sector of comput-
ers, telecommunications and electronics. Firms in this
sector have high intensity in producing inventions and
show great willingness to engage in international com-
petition. As Table Al indicates, Chinese firms in the
abovementioned sector have been amongst the top PCT
applicants with 16,394 out of 71,977 applications, ac-
counting for 22.78% of the world total in 2015. Figure
Al reveals that exports by Chinese firms in this sector
experienced steady growth from US$160,112 in 2004 to
US$615,667 in 2015.

Appendix B
Data sources and sample period justification

The sample was constructed using data from a number
of sources. Firm-level information was obtained from
the China Stock Market and Accounting Research (CS-
MAR) database and the WIND database. CSMAR also
provides information on country of origin, education
and professional background of directors. This infor-
mation was cross-checked against firms’ annual reports,
webpages and WIND to ensure accuracy. Patent data
were obtained from the database of China National
Intellectual Property Administration (CNIPA) for in-
formation regarding patent applications and granting
and WIPO’s PATENTSCOPE database and the WIPS
database of Korean Intellectual Property Office (KIPO)
for both PCT and forward citations of inventions. We
consulted various issues of China Statistical Yearbook
for data on provincial GDP per capita and R&D expen-
diture, and various issues of China Statistical Yearbook
on Science and Technology for industry R&D expendi-
ture. We also manually searched information about firm
locations from their annual reports and websites to find
out (i) whether they locate in SEZ, ETDZ and HIDZ,
and thus enjoy preferential treatment for patent filing;
and (ii) whether a PCT patent has received subsidies
granted by local government at the provincial/municipal
level. DEs are identified following the classification of
the International Monetary Fund.

Our sample is an unbalanced panel of 118 firms with
1274 observations between 2004 and 2015. We focus on

Thttp://www.gov.cn/govweb/gzdt/2009-10/22/content_1446164.

htm and http://www.gov.cn/zwgk/2012-05/31/content_2149501.
htm.

8State Intellectual Property Office (SIPO) was renamed CNIPA
in 2018.
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patents filed during 2004-2015 and cited up to 2021.
This timeframe provides a reasonable window to count
forward citations received by each patent. The patent
approval process, entailing a comprehensive examina-
tion of the application to verify the invention’s compli-
ance with patentability criteria, experiences a time lag
primarily attributed to factors inherent within the exam-
ination process.” In the case of PCT applications, coor-
dination amongst multiple national/regional patent of-
fices introduces extra complexities and further delays:
truncation bias (i.e. it usually takes several years before
patents begin to accrue citations and old patents tend to
have a greater chance of being cited) is a known prob-
lem in studies considering forward citations (Trajten-
berg, 1990).!° To strike a balance against measurement
reliability, we follow existing studies (e.g. Ebersberger,
Feit and Mengis, 2023; Lahiri, 2010; Squicciarini, Der-
nis and Criscuolo, 2013) by counting 5-year forward ci-
tations, that is, citations received in the first 5 years from
the application date.!! Additionally, as SPPO took ef-
fect in 2009, choosing 2004 and 2015 as the start and
end point for the sample ensures a relative balance of
years before and after the policy’s implementation (Jia,
Huang and Man Zhang, 2019).

Appendix C

The identification of PCT patents and the construction
of forward citations data

To identify PCT patents, we used the WIPO’s
PATENTSCOPE database and the KIPO’s WIPS
database and cross-verified data from these two
databases. Before downloading PCT patents of firms,
we identified the English names of the parent and sub-
sidiaries of the Chinese listed firms from their annual
reports. We also used the translation tool in WIPS by
entering the Chinese names into the database to get the
translated English names. A Chinese company (parent
or subsidiary) name may have multiple translations;

These factors include the workload of patent offices, the com-
plexity of intangible assets to be patented, multiple rounds of
communication between examiners and applicants, the search
for prior art (existing knowledge in the field), the examination
standards and the degree of compliance with legal and proce-
dural requirements.

0Trajtenberg (1990) examined a particular innovation, the com-
puted tomography scanner (CTS), and all associated patents ap-
plied between 1972 and 1982 and citations up to 1986. They
found that, for this fast-evolving technology, the average num-
ber of citations per patent dropped from 72 to 1.

'The application date is often used in the literature, rather than
the approval date, because once a patent application is filed, it
generally becomes part of the public record, even if it may or
may not receive subsequent approval. This serves several pur-
poses including demonstrating transparency in the IP system
and establishing the body of prior art.

M. Lin et al.

we used Python to establish a dictionary mapping
Chinese and English names. Subsequently, we created
collections of English names for each firm for each year
and used the entire list of English names to search for
PCT patents each year.

We utilized CNIPA and WIPS databases to construct
forward citations data. We cross-verified between these
two databases. Citations refer to all invention patents ac-
cepted by CNIPA, including PCT and non-PCT patents.
Note that firms receiving SPPO for PCT applications
need to first file applications with CNIPA. To assess the
citation status of each invention patent in the last 5 years
from the application date, we followed these steps. First,
from the CNIPA database, we downloaded detailed in-
formation on invention patents granted to each Chinese
listed firm (both parent and subsidiary companies) until
2015, including information on forward citations. Next,
we searched WIPS for the dates of forward citations. We
then used a Python program to count the number of
times each patent was cited within the last 5 years from
the application date. For example, if a firm whose parent
and subsidiary companies together had four inventions
(A, B, C, D), and if A was cited once within the last 5
years of the application date, B had two citations, C had
four citations and D had no citation, innovation quality
takes the value of 7 (1 4+ 2 + 4).

Appendix D
Robustness check

First, we conduct a parallel-trends test by using a re-
gression model with 3-year leads and 5-year lags. By es-
timating a policy treatment effect for every year in the
pre- and post-treatment periods, we examine whether
the differential pre-treatment trends exist between the
treatment and control groups. As shown in Figure A2,
the coefficients of two consecutive years before pre-
treatment are not significantly different from zero, indi-
cating no differential pre-treatment trends between dif-
ferent groups. However, it is interesting to note the sig-
nificant increases in the level of innovation quality in
the fourth year (b = 0.55, p < 0.1) and the fifth year
(b =0.60, p < 0.05) after the implementation of SPPO.
This result suggests that firms’ reactions to the policy
grow stronger in the fourth year and have kept up the
momentum in the fifth year following the policy.
Second, we employ alternative measures for IIBL,
OFDII and Post_Policy. The alternative measure for
IIBL is the ratio of board directors who have received
an education and worked in DEs; the results are pre-
sented in Models A2-1 to A2-4. The alternative mea-
sure of OFDII is the cumulative years of OFDI; the re-
sults are presented in Models A2-5 to A2-8. The alter-
native measure of Post_Policy takes into account that
firms vary in the time of responding to SPPO and intro-
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ducing DiD with multiple times; the results are shown
in Models A2-9 to A2-12. All results mostly align with
those presented in Table 5.

Finally, we employ two alternative matching methods
to combine with DiD analyses: MDM and CEM. De-
spite PSM’s popularity, King and Nielsen (2019) have
identified its shortcomings and recommended alterna-
tive matching methods that approximate fully blocked
randomization and reduce random pruning, such as
MDM and CEM. MDM uses distance metrics consid-
ering multiple covariates, potentially improving balance
across all covariates. Instead of matching units based
on propensity scores, MDM considers the multidimen-
sional space of covariates to determine the distance be-
tween treated and control units. The results based on
the MDM-DIiD analysis are presented in Models A3-
1 to A3-4 of Table A3. CEM is a matching method
where covariates are coarsened into groups and then ex-
act matches are found based on these coarsened covari-
ates. The results of CEM-DiD are presented in Models
A3-5to A3-8 of Table A3. Both sets of results are con-
sistent with those in Table 5.
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