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a b s t r a c t

Recent literature argues that corporate social responsibility (CSR), especially the social-oriented type,
may enhance collaborative innovation. However, these studies overlook other CSR dimensions that may
also benefit collaborative innovation; in addition, they mainly study these activities in developed
economies, few has considered those in developing countries, where CSR might affect collaborative
innovation through a different mechanism. Therefore, this paper aims at exploring the impacts of
different CSR dimensions (i.e., environmental CSR, social CSR, and corporate governance) on collaborative
innovation. It also reveals the mechanism through which CSR affects collaborative innovation in
developing countries by exploring the moderating effects of government support (i.e., direct and indirect
government support) on these relationships. Based on a panel data analysis covering the period 2008 to
2016 in China, our findings indicate that social CSR may not enhance collaborative innovation in
developing countries, which contrasts findings from developed countries; moreover, both direct and
indirect government support could enhance the positive effect of environmental CSR on collaborative
innovation, while the indirect one could also promote the positive effect of corporate governance on
collaborative innovation. The findings provide theoretical and practical implications for the under-
standing of whether firms can improve collaborative innovation through socially responsible manners.

© 2020 Published by Elsevier Ltd.
1. Introduction

Firms have received greater attentions on their corporate social
responsibility (CSR) with the growing public concerns on envi-
ronmental and social issues in recent years (Ludbrook et al., 2019).
Accordingly, how CSR could facilitate sustainable development of
firms has become one of critical subjects in the CSR field (Burke and
Logsdon, 1996).

Existing research maintains that innovation is the key pathway
through which CSR achieves sustainable development of firms
(Sharma and Vredenburg, 1998). Specifically, recent literature ar-
gues that CSR are more likely to promote collaborative innovation
(Dingler and Enkel, 2016). However, these studies primarily
ity; SIC, standard industrial
return on assets; Ln, natural
the firm-specific fixed-effect;
cients; εit, indicates standard

u.cn (Z. Miao).
consider the social dimension of CSR, ignoring other CSR di-
mensions that may also create collaborative opportunities
(Graessley et al., 2019). In fact, CSR involve not only the social aspect
but also other dimensions such as environmental CSR and corpo-
rate governance, which are called ESG (environmental, social, and
corporate governance CSR) (Friede et al., 2015) e the variety of CSR
activities may lead to different impacts on collaborative innovation.
Prior literature has tentatively studied the impacts of different CSR
on innovation, such as environmental CSR (Sharma and
Vredenburg, 1998) and corporate governance (Honore et al.,
2015) respectively. However, these studies have yet to extend to
the understanding of different impacts of heterogeneous CSR on
collaborative innovation.

Moreover, current literature mainly discusses the impact of CSR
on collaborative innovation in developed countries, few has
extended such relationship in developing countries. Recent studies
suggest that the mechanisms through which CSR influences
collaborative innovation in developing countries might be different
from those in developed ones (Ji et al., 2019): in developed coun-
tries, CSR is normally adopted by firms for meeting market de-
mands (Ho, 2017); on the contrary, CSR in developing countries has
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become an important response to government pressures on social
and environmental issues to gain government support (Ji et al.,
2019). Government support refers to “the extent to which a
particular firm gains assistance such as favorable policies, in-
centives, and programs from the government and its administrative
bureaus” (Shu et al., 2016, p 472), Although recent studies suggest
that government support could pay a key role in the relationship
between CSR and innovation (Shu et al., 2016), few has considered
the heterogeneity of government support (Nishimura and
Okamuro, 2011), which may create disparate impacts on the rela-
tionship between CSR and innovation (henceforth, the CSR-
Innovation relationship). Therefore, it is necessary to further
explore the role of the heterogeneity of government support in the
relationship between CSR and collaborative innovation when we
extend the research on the relationship between CSR and collab-
orative innovation in the context of developing countries.

This paper, therefore, addresses above research gaps and aims at
investigating following questions:

(1) Do different dimensions of CSR influence collaborative
innovation?

(2) How do different types of government support affect the
relationship between CSR and collaborative innovation?

To resolve above research questions, firstly, this paper explores
the impacts of different dimensions of CSR (environmental CSR,
social CSR, and corporate governance) on collaborative innovation.
In this paper, Environmental CSR refers to a firm’s efforts on making
a positive impact on the environment proactively (Hart, 1995);
social CSR refers to a firms’ efforts on social issues that not only
include firms’ internal issues such as health and safety initiatives,
but also concern external issues, such as philanthropic activities
(Wang and Sarkis, 2017); corporate governance incorporates firm
ethics and integrity, including principles such as accountability,
compliance, and transparency (Keasy and Wright, 1997).

Secondly, drawing on previous studies (Nishimura and
Okamuro, 2011), this study conceptualizes government support
into direct and indirect government support, and examines their
distinct impacts on relationship between CSR and collaborative
innovation. Direct government support means that government
assists a firm directly, such as providing subsidies (Mardoyan and
Braun, 2015) or tax reductions (Enzensberger et al., 2002). Indi-
rect government support means that government assists a firm
indirectly, either in form of building inter-organizational network
(Nishimura and Okamuro, 2011), providing financial guarantees
(Harborne and Hendry, 2009) and publicity (Sarkar and Singh,
2010). Both direct and indirect government support are legislative
instruments implemented by government bodies because re-
sources used by government to support firms must be authorized
legally (Chen and Naughton, 2016)1. Comparing with direct gov-
ernment support, the implementation of indirect government
support normally relies on the involvement of various actors (e.g.,
financial institutions, universities, suppliers, and public research
institutions) to ensure a strategic target.

China provides an ideal setting to test our framework. This is
because China is the largest developing country in the world that
has many characteristics in common with other developing coun-
tries. It could benefit our findings to be applicable in other
1 For instance, in U.S., the government budget that includes funds to support
firms must be approved by the Congress. Similar in China, resources used by gov-
ernment to support industries must be authorized by the National People’s
Congress. Both the U.S. congress and the National People’s Congress are institutions
that have legislative authority.
countries. Many previous studies regarding CSR in developing
countries have chosen China as the reprehensive case (Luo et al.,
2017). Moreover, China has been undergoing “a green revolution”
in various industries for the purpose of sustainability (Zhou et al.,
2018). Many policies have been issued by government bodies to
support the sustainable development of firms (Chen et al., 2017).

The remainder of this paper is organized as follows. Section 2
includes a review of the relevant literature and the research hy-
potheses. Section 3 presents the methods, including sample, data-
set and variables. Section 4 presents the study results and the
robustness tests under various empirical assumptions. Section 5
concludes this paper with a discussion of implications to CSR and
innovation field.

2. Theory and hypotheses

2.1. Review on CSR-Innovation research

Traditionally, research on the CSR-Innovation relationship is
grounded primarily in developed countries and recognizes CSR as
channels to acquire information, knowledge, and financial re-
sources from external environments that can be used for internal
investments on different stages of innovation (Surroca et al., 2010),
including idea generation (Udell et al., 2019), problem-solving (Li
et al., 2015, 2019), and implementation (Hollowell et al., 2019;
Marou�sek et al., 2019a, 2019b). For instance, Luo and Du (2015)
indicate that CSR could stimulate knowledge inflows from various
stakeholders that can benefit idea generation; Sharma and
Vredenburg (1998) find that CSR could enrich problem-solving
approaches by establishing trust-based stakeholder relationships;
Mishra (2017) finds that CSR could reduce the new product failure
by enhancing social reputation.

Early research focuses primarily on the impact of specific envi-
ronmental CSR on innovation (Sharma and Vredenburg, 1998) –

This group of literature argues that environmental CSR can help
firms to acquire green-related information and resources that can
help firms to invest in green technologies and improve their
products accordingly. Meanwhile, there is another stream of liter-
ature that discusses about the relationship between corporate
governance and innovation (Honore et al., 2015). These studies
indicate that an effective corporate governance could minimize the
conflicts between firm managers and external shareholders in or-
der to obtain the supports of the latter on innovation investments,
hence impacting innovation. On top of this, some literature con-
cerns about a more general concept of CSR (Wagner, 2010) rather
than a specific dimension of CSR. However, most of the above-
mentioned research views CSR as mechanisms to acquire external
resources (e.g., information, knowledge, finance) to better invest in
within-firm innovations. (Mcwilliams and Siegel, 2001). In contrast,
some recent studies suggest that CSR can be recognized as oppor-
tunities that helps firms to establish inter-organizational collabo-
rations for resource exchanges, such as reciprocal knowledge
exchanges between firms (Luo and Du, 2015)e but they have yet to
talk about collaborative innovation.

Amid the prosperity of collaborative innovation research, some
start to study the impacts of CSR, more specifically, on collaborative
innovatione they argue that CSR can help to build social reputation
that leads to more opportunities for external collaborations espe-
cially in innovation (Bereskin et al., 2016). For example, by inves-
tigating eight collaboration-cases in the UK, Holmes and Smart
(2009) find that firms’ efforts on social issues can help them to
conduct collaborative innovation together with non-profit organi-
zations that are usually not economic-driven. In addition, Dingler
and Enkel (2016) examine the German mechanical engineering
industry, and also note that firms’ social activities can facilitate
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inter-organizational knowledge transfer especially in cross-
industrial collaborations. However, these studies primarily focus
on social dimension of CSR. In fact, other CSR dimensions, such as
environmental CSR and corporate governance, may also help to
build market reputation and hence benefit collaborations (Luo and
Du, 2015). Therefore, the heterogeneity of CSR and their impacts on
collaborative innovation needs further empirical investigation.

Current research on the CSR-Innovation relationship is mainly
discussed within the background of developed countries. Much less
research has examined this in developing economies; in addition,
although these limited attempts mainly explore the impacts of
general CSR (Ji et al., 2019), environmental CSR (Yang et al., 2018)
and corporate governance (Yi et al., 2012) on innovation e few has
extended this to more specifically on collaborative innovation.
Moreover, these studies suggest that the CSR-Innovation relation-
ship could be leveraged by government support (Shu et al., 2016).
These contributions mainly view government support as a com-
posite indicator. However, previous literature indicates that there
are different types of government support, i.e., direct and indirect
government support, which may impact firms’ operations and
performance in different ways (Nishimura and Okamuro, 2011).
Therefore, it is necessary to further investigate the heterogenous
impacts of the different types of government support in the relation
between CSR and collaborative innovation.

2.2. CSR and collaborative innovation

2.2.1. Environmental CSR and collaborative innovation
Existing research argues that firms’ environmental CSR en-

courages innovation through a variety of mechanisms. For example,
Sharma and Vredenburg (1998) indicate that environmental CSR
can help firms to acquire external green-related information and
knowledge so that they may strategically increase their in-
vestments on green technologies. In addition, Nidumolu et al.
(2009) also suggest that environmental CSR can help firms to
strategically allocatemore resources on green innovation. However,
these contributions only concern about environmental CSR’s im-
pacts on within-firm innovations. By contrast, some recent at-
tempts state that firms’ environment CSR may also help firms to
establish external connections for reciprocal resource exchanges
between organizations, through building social reputation in
market. For instance, Shu et al. (2016) and Ji et al. (2019) indicate
that due to growing public concerns on environmental issues,
environmental CSR could help firms to acquire external supports
from other entities, e.g. the government and universities, which
may lead to collaborations. Therefore, we propose the following
hypothesis:

H1a. Environmental CSR positively affects collaborative
innovation.
2.2.2. Social CSR and collaborative innovation
Social CSR could enhance firms’ social reputation by coping with

social issues that are concerned by customers, employees and the
communities (Brammer and Millington, 2005). Such social repu-
tation could make firms to be viewed by peer organizations as
“good citizens” and reliable business partners that are not short-
term opportunistic (Flammer, 2018). For instance, social CSR, such
as supporting local communities, donating to charities and
providing training and career development opportunities, would
help firms build social images of committing to the long run rather
acting opportunistically in the short run (Flammer and Bansal,
2017). Therefore, social CSR could help firms to gain more oppor-
tunities for tangible collaborations especially in innovation, which
are risky and required long-term mutual trust between partners
(Dingler and Enkel, 2016). Therefore, we propose the following
hypothesis:

H1b. Social CSR positively affects collaborative innovation.
2.2.3. Corporate governance and collaborative innovation
Existing literature maintains that there are always conflicts

between shareholders and firm managers. The former ones are
usually interested in long-term strategies and therefore are more
risk-tolerate in short-term commitments; on the contrary, firm
managers are more committed to short-term goals so that they are
very much risk-adverse especially on highly-uncertain activities
such as innovation (Honore et al., 2015). Therefore, some recent
research argues that an effective corporate governance could align
the interests of shareholders andmanagers, hence promoting firms’
investments on product/manufacturing innovations (Driver and
Guedes, 2012). However, none of these studies have extended the
impacts specifically on collaborative innovation. Collaborative
innovation may appeal to both firm managers and stakeholder e it
can solve the short-term issues of firm managers when reducing
innovation cycles and shorten the time to market (Enkel et al.,
2009), and can also cope with the long-term concerns of stake-
holders when sharing strategic risk with other collaborators (Yang
and Chen, 2017). Therefore, we argue that better corporate gover-
nance that align managers’ decisions to shareholders’ interests
might lead to positive impact on collaborative innovation.
Accordingly, we propose the following hypothesis:

H1c. Corporate governance positively affects collaborative
innovation.
2.3. The moderating role of government support

Government support provides firms with access to many critical
resources, such as tax rebates, subsidies and financial grantees
(Enzensberger et al., 2002). These resources may be especially
important in developing countries where the imperfective market
mechanism makes firms have higher inclination to build rapport
with governments to gain critical resources (Marquis and Qian,
2014). According to institutional theory, firms can obtain govern-
ment support by meeting the demands and expectations of gov-
ernment bodies (Ji et al., 2019). With the growing government
concerns on environmental and social issues in developing coun-
tries such as China, CSR has become an effective way to gain gov-
ernment support to secure the legitimacy and obtain favorable
treatment (Shu et al., 2016). Drawing on previous studies (Zhou
et al., 2015), there are two kinds of government support, namely,
direct and indirect government support. Based on previous studies.
such distinct government support may bring disparate influences
on firms’ operations and performance (Nishimura and Okamuro,
2011).

This paper predicts that direct government support could
positively moderates the relationships between different di-
mensions of CSR and collaborative innovation. Direct government
support could provide necessary resources for firms. A firm
received direct government support can provide complementary
resources for its peer organizations due to the fact that firms in
developing countries are normally short of necessary resources
(Shu et al., 2016). Therefore, direct government support can
enhance a firm’s opportunities of developing new collaborations
(David et al., 2000). For instance, Ren et al. (2019) find that gov-
ernment subsidies could encourage firms to search for new solu-
tions on environmental and social issues across organizational
boundaries. Luo et al. (2017) indicate that training programs on



Fig. 1. Conceptual framework.

2 As the largest manufacturer in the world, manufacturing firms (2416) account
for more than two thirds of total public listed firms (3543) in China in 2018.

3 NERI report is developed by the China National Economic Research Institute
since 2001, and its marketization index has been widely used in previous studies
(Gong et al., 2018).

4 DWPI database covers patent data from more than 40 patent offices around the
world, and provides comprehensive, consistent and accurate patent data through
rewriting each patent’s information by technical and patent savvy experts. This data
source has been widely used in prior studies (Kong et al., 2017).
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corporate governance provided by governments could enhance
promote a firm’s governance capability, thus enhancing its impacts
on firm performance. Therefore, we propose the following
hypotheses:

H2a. direct government support strengthens the relationship be-
tween environmental CSR and collaborative innovation.

H2b. direct government support strengthens the relationship
between social CSR and collaborative innovation.

H2c. direct government support strengthens the relationship be-
tween corporate governance and collaborative innovation.

This paper also predicts that indirect government support could
positively moderates the relationships between different di-
mensions of CSR and collaborative innovation. Comparing with
direct government support, indirect government support is more
market-oriented (Lee et al., 2011) and can mobilize more economic
actors, thus enhancing the market function in allocating resources
(Nishimura and Okamuro, 2011). Prior studies indicate that CSR
could bring collaborative opportunities because it can enhance the
social image and transparency of communications between the
focal firm and its stakeholders (Dingler and Enkel, 2016), thus
reducing information asymmetry between organizations (Milward
et al., 2019; Deggans et al., 2019; Stehel et al., 2019). However,
recent studies indicate that although the value of CSR have been
fully embraced by government bodies in developing countries, they
are still not well recognized by firms (Moon and Shen, 2010).
Therefore, indirect government support would enhance the effect
of CSR on collaborative innovation by involving more economic
actors in CSR programs. It can also help CSR create more collabo-
rative opportunities by enhancing the public awareness of CSR in
forms of propagandizing the value of environmental and social
initiatives as well as corporate governance. Therefore, we propose
the following hypotheses:

H3a. indirect government support strengthens the relationship be-
tween environmental CSR and collaborative innovation.

H3b. indirect government support strengthens the relationship be-
tween social CSR and collaborative innovation.

H3c. indirect government support strengthens the relationship be-
tween corporate governance and collaborative innovation.
The conceptual framework is presented in Fig. 1.
3. Methods

3.1. Sample

The sample is carefully assembled from multiple data sources
through 4 steps:

(1) The initial dataset is drawn from the Osiris, which has the
information about public listed firms around the world
(Zhang et al., 2018). Firms are selected based on Standard
Industrial Classification (SIC) codes, while SIC codes 31, 32,
33 for Manufacturing as well as sub-level codes. The initial
sample includes 2416 firms.2

(2) 692 firms are remained after we match the initial sample
with Bloomberg ESG database, which adopts the most
comprehensive methodology to evaluate firms’ environ-
mental CSR, social CSR and corporate governance, and has
been widely used for evaluating CSR performance in prior
studies (Benlemlih et al., 2018).

(3) In line with Zhang et al. (2018), considering that the obser-
vation period is 9 years in our sample, firms with less than 4
years’ CSR data are excluded. We then gain final sample of
380 firms.

(4) We match the final sample with other database, including
the Marketization of China’s Provinces: NERI Report 2018,3

Derwent World Patents Index4 and National Bureau of Statis-
tics of China. We also use firms’ annual reports to obtain in-
formation not available in the Osiris. Out of these 380 firms,
45 belong to SIC code 31 (11.81%), 133 belong to SIC code 32



Table 1
Industry distribution.

Industry Number of firms Percentage (%)

Food Manufacturing (311) 14 3.684
Beverage and Tobacco Product Manufacturing (312) 9 2.368
Textile Mills (313) 5 1.316
Textile Product Mills (314) 5 1.316
Apparel Manufacturing (315) 10 2.632
Leather and Allied Product Manufacturing (316) 2 0.526
Paper Manufacturing (322) 9 2.368
Printing and Related Support Activities (323) 3 0.789
Petroleum and Coal Products Manufacturing (324) 3 0.789
Chemical Manufacturing (325) 94 24.737
Plastics and Rubber Products Manufacturing (326) 8 2.105
Nonmetallic Mineral Product Manufacturing (327) 16 4.211
Primary Metal Manufacturing (331) 43 11.316
Fabricated Metal Product Manufacturing (332) 10 2.632
Machinery Manufacturing (333) 49 12.895
Computer and Electronic Product Manufacturing (334) 47 12.368
Electrical Equipment, Appliance, and Component Manufacturing (335) 23 6.053
Transportation Equipment Manufacturing (336) 19 5
Furniture and Related Product Manufacturing (337) 2 0.526
Miscellaneous Manufacturing (339) 9 2.368
Total 380 100

Note: the numbers in parentheses are SIC codes.
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(34.91%), 203 belong to SIC code 33 (53.28%). Details of the
industry distribution are shown in Table 1.

The time frame of our sample is from 2008 to 2016. We choose
2008 as the starting year of the panel dataset, because China’s stock
exchanges officially issued CSR guidelines at the end of 2007 e the
CSR reports of the majority of listed firms start to be available after
that, i.e. less than 100 CSR reports in 2007, and over 300 in 2008.
Our dataset ends in 2016 because the data for measuring the var-
iable of indirect government support only covers the time period
from 2008 to 2016.

3.2. Variables

3.2.1. Dependent variable: collaborative innovation
We use collaborative patents (i.e. patents are co-authored or

jointly-owned by the focal firm and other organizations) to mea-
sure the collaborative innovation between our sample firms and
other organizations e this measurement has been validated in
some previous studies (Belderbos et al., 2010). Collaborative pat-
ents are retrieved from the Derwent World Patents Index (DWPI)
database, and this paper uses the basic patent applications for
analysis as they are a better indicator of the original innovative
activities; in addition, we use the priority year of patent sub-
missions/applications as the patenting year (Zhou et al., 2016). In
total, this dataset includes 28,876 collaborative patents. Following
existing literature (Mishra, 2017), we measure the collaborative
innovation by using the variable of the natural log of the annual
number of collaborative patents by patent application year plus one
(þ1 aims to avoid the number of collaborative patents become
0 that causes invalid log).

Independent variables: environmental CSR, social CSR and
corporate governance.

We utilize CSR indicators that have been disclosed in Bloomberg
ESG database to measure CSR activities. Bloomberg ESG database
evaluates firms’ CSR activities through channels like CSR report,
news and other medias. It tracks more than 120 metrics, grouped
by environmental CSR, social CSR and corporate governance, and
weights differently for different industries. Each variable score
ranges from 0 for firms that do not disclose any CSR-related data, to
100 for those that disclose CSR data on all available variables within
the CSR category (Benlemlih et al., 2018).
3.2.2. Moderating variable: direct and indirect government support
Wemeasure direct government support by using the natural log

of provincial GDP. This measurement is in line with prior studies,
which indicate that the better provincial economic development,
the more resources could be utilized by the provincial government
to directly support CSR as well as innovation activities (Marquis and
Qian., 2014).

According to previous studies (Gong et al., 2018), we measure
indirect government support by using marketization index from
the NERI Report (Wang et al., 2019). The marketization index is
ranged from 0 to 10. The higher the values of marketization index,
the more economic actors from the market could be utilized by the
government, thus providing more indirect government support (Ji
et al., 2019).
3.2.3. Control variables
Several variables that might impact collaborative innovation are

included as control variables in the analyses. First, firm size is
considered because current studies suggest that big firms have
more resources which can help them to establish their relation-
ships with other organizations (Arundel and Geuna, 2004). We
measure firm size by using the natural log of total assets by fiscal
year end. Second, research and development (R&D) expense is
considered because R&D investments can develop a firm’s ability to
exploit and absorb knowledge from the environment (Cohen and
Levinthal, 1989). We measure R&D expense by using the natural
log of R&D expense by fiscal year end plus one (as we did to
dependent variable). Third, current ratio is considered because it
can reduce risk associated with innovation (Yang and Chen, 2017).
Fourth, return on assets (ROA) is included because it could affect
innovation performance according to prior studies (Ji et al., 2019).
Fifth, year (2008e2016) dummies are included to control for dif-
ferences in industries and macroeconomic trends across time.
Finally, a one-year lagged value of collaborative innovation is
controlled to avoid any residual unobserved heterogeneity across
firms. The measurement and sources of all variables are shown in
Table 2.



Table 2
Measurements.

Variables Measurements Sources

Dependent variable
Collaborative innovation Ln (collaborative patentsþ1) DWPI
Independent variables
Environmental CSR Environmental index Bloomberg ESG database
Social CSR Social index
Corporate governance Corporate governance index
Moderating variables
Direct government support Ln (GDP) National Bureau of Statistics of China
Indirect government support Marketization index Marketization of China’s Provinces: NERI Report 2018
Control variables
Firm size Ln (total assets) Osiris
R&D Ln (R&D expense þ1)
Current ratio Current assets/current liabilities
ROA Return on assets
Year dummies Year dummies (2008e2016)
lagged collaborative innovation One-year-lagged

Ln (collaborative patentsþ1)
DWPI

Notes: (1) Ln ¼ natural logarithm.51 (2) Dummies ¼ dummy variables.62.
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3.3. Model

Existing literature primarily uses cross-sectional data collected
from surveys to evaluate the impact of CSR on innovation (Bocquet
et al., 2017). However, this method is usually accompanied with
common method bias that would decrease the accuracy of the es-
timations of explanatory variables. To avoid this problem, this study
builds upon a panel data set composed of data retrieved from
multiple sources to evaluate the impact of CSR on collaborative
innovation. This method could minimize the common method bias
effectively, even though it normally relies on existing data sources
and may not provide real-time information to construct variables.

According to prior studies (Mishra, 2017), this paper adopts
fixed effects regression models to analyze the impacts of CSR on
collaborative innovation as well as the moderating role of govern-
ment support in these links after Hausman test. This method can
control unobserved variables that have impacts on dependent
variables. Specifically, we establish the following model to examine
the hypotheses.

Yit ¼B0 þ B1Xi;t þ ai þ zt þ εit (1)

Where Yit refers to dependent variable, Xi;t refers to independent,
moderating, control variables as well as interaction terms. ai in-
dicates the firm-specific fixed-effect; zt indicates the time fixed-
effect; B0 and B1 indicate the coefficients; εit indicates standard
residual. All variables within the interaction terms have been
standardized.
7 The results of robustness tests can be obtained by connecting the jihuanyong@
mail.tsinghua.edu.cn
4. Results

According to Table 3, collaborative innovation correlates
strongly with its lagged value as we expected. The correlation
matrix shows that most of bivariate correlations are lower than 0.3.
The low level of correlation will be unlikely to create the biases of
the coefficients of explanatory variables (Zhang et al., 2018).

Table 4 reports the impacts of environmental CSR, social CSR
and corporate governance on collaborative innovation. Model 1
indicates that the coefficient of environmental CSR is positive and
significant. Therefore, H1a is supported. In Model 2, the coefficient
of social CSR is negative and not statistically significant. Therefore,
H1b is rejected. In Model 3, the coefficient of corporate governance
is positive and significant. Therefore, H1c is supported.

Table 5 reports the moderating effects of direct and indirect
government supports on links between CSR dimensions (i.e.,
environmental CSR, social CSR and corporate governance) and
collaborative innovation. According to Model 4e6, only the coeffi-
cient of the standardized interaction term of “environmental CSR”
and “direct government support” is positive and significant.
Therefore, H2a is supported, while H2b and H2c is rejected. Ac-
cording to Model 7e9, the coefficients of the standardized inter-
action term of “environmental CSR” and “indirect government
support” as well as the standardized interaction term of “corporate
governance” and “indirect government support” are positive and
significant. These results indicate that H3a and H3c are supported
and H3b is rejected.

This paper conducts robust tests in two ways. First, potential
reverse causality may exist because innovation capabilities may
also enhance CSR performance (Surroca et al., 2010). Therefore,
according to Mishra (2017), we regress collaborative innovation in
Year t on environmental CSR and corporate governance in Year t-4
respectively. This is because collaborative innovation in Year t and
CSR in Year t-4 would have little likelihood of being jointly deter-
mined. The result shows that the coefficients of environmental CSR
and corporate governance are still significant. This result suggests
that causality bias cannot drive our results. Second, we test the
robustness of moderating effects by employing two alternative
indicators: (1) we use GDP per capita (GDP/provincial population)
as the proxy of direct government support; (2) we use sub-indicator
of marketization index – the relationship between the market and
government – as the proxy of indirect government support. The
indicator of “the relationship between the market and govern-
ment” is shown by factors such as the capabilities of markets in
allocating resources (Wang et al., 2019). The higher value of such
indicator, themore power of themarket in allocating resources. The
main findings of this research are upheld7.

In conclusion, the empirical findings show that (1) environ-
mental CSR positively affects collaborative innovation; (2) the effect
of social CSR on collaborative innovation is not significant; (3)
corporate governance positively impacts collaborative innovation;
(4) direct government support positively moderates the relation-
ship between environmental CSR and collaborative innovation; (5)
indirect government support positively moderates the relationship
between environmental CSR and collaborative innovation as well as

mailto:jihuanyong@mail.tsinghua.edu.cn
mailto:jihuanyong@mail.tsinghua.edu.cn


Table 3
Descriptive statistics and correlation matrix.

Mean St. Dev 1 2 3 4 5 6 7 8 9 10

1.Collaborative innovation 0.846 1.329
2.lagged Collaborative innovation 0.811 1.283 0.835
3.Environmental CSR 10.462 5.123 0.086 0.064
4.Social CSR 23.89 6.946 0.039 0.037 0.418
5.Corporate governance 43.577 4.700 0.068 0.056 0.160 0.167
6.Direct government support 10.195 0.692 0.156 0.158 �0.045 �0.024 0.036
7.Indirect government support 7.280 1.746 0.167 0.170 �0.035 �0.013 0.046 0.601
8.Firm size 8.826 1.221 0.333 0.339 0.203 0.108 0.071 �0.071 �0.103
9.R&D 3.908 1.826 0.390 0.387 0.148 0.138 0.066 0.171 0.190 0.535
10.Current ratio 2.253 3.822 �0.063 �0.055 �0.084 0.038 �0.085 0.063 0.032 �0.217 �0.062
11.ROA 5.234 7.327 �0.016 �0.009 �0.043 0.087 �0.054 0.068 0.067 �0.128 0.037 0.132

Table 4
Fixed effects models predicting collaborative innovation (2008e2016).

Explanatory variables Model 1 Model 2 Model 3

Environmental CSR 0.020** (0.008) 0.020** (0.008) 0.020** (0.008)
Social CSR �0.002 (0.006) �0.004 (0.006)
Corporate governance 0.017** (0.008)
Control and moderating variables Yes Yes Yes
Firm FE Yes Yes Yes
Year FE Yes Yes Yes
Observations 2198 2198 2198
R2 12.15 12.16 12.75

Notes: (1) *, **, and *** indicate statistical significance at the levels of 10%, 5% and 1% respectively; (2) The numbers in parentheses are robust standard errors.

Table 5
Fixed effects models predicting moderating effects (2008e2016).

Explanatory variables Model 4 Model 5 Model 6 Model 7 Model 8 Model 9

ECSR 0.015** (0.006) 0.015** (0.006) 0.017** (0.007) 0.017** (0.008) 0.016** (0.008) 0.016** (0.008)
SCSR 0.001 (0.005) 0.001 (0.005) 0.001 (0.005) 0.001 (0.005) 0.001 (0.004) 0.001 (0.005)
CG 0.015** (0.007) 0.015** (0.007) 0.015** (0.007) 0.015** (0.007) 0.015** (0.007) 0.015** (0.007)
ECSR*DGS 0.066* (0.038) 0.066* (0.038) 0.067* (0.037) 0.097* (0.055) 0.098* (0.058) 0.099* (0.058)
SCSR*DGS 0.016 (0.025) 0.015 (0.025) 0.016 (0.025) 0.008 (0.042) 0.006 (0.042)
CG*DGS 0.033 (0.052) 0.035 (0.053) 0.033 (0.056) 0.026 (0.077)
ECSR*IGS 0.095** (0.045) 0.101** (0.048) 0.108** (0.050)
SCSR*IGS 0.011 (0.042) 0.008 (0.042)
CG*IGS 0.039* (0.022)
Control and moderating variables Yes Yes Yes Yes Yes Yes
Firm FE Yes Yes Yes Yes Yes Yes
Year FE Yes Yes Yes Yes Yes Yes
Observations 2198 2198 2198 2198 2198 2198
R2 15.56 15.58 15.61 15.81 15.82 15.98

Notes: (1) ECSR ¼ environmental CSR, SCSR ¼ social CSR, CG ¼ corporate governance, DGS¼ direct government support, IGS¼ indirect government support; (2) *, **, and ***
indicate statistical significance at the levels of 10%, 5% and 1% respectively; (3) The numbers in parentheses are robust standard errors.

H. Ji, Z. Miao / Journal of Cleaner Production 260 (2020) 121028 7
the relationship between corporate governance and collaborative
innovation.

This paper produces generalizable findings for following rea-
sons: first, we choose China as the representative case. China is the
largest developing country and second largest economy in the
world, having many characteristics in common with other devel-
oping countries. This could benefit our findings to be generalizable
in other countries. Second, our sample involves firms frommultiple
industries (see Table 1). Therefore, the results could be applied into
other countries especially developing economies which has similar
5 The natural logarithm of a number is its logarithm to the base of the mathe-
matical constant e, where e is an irrational and transcendental number.

6 In statistics and econometrics, particularly in regression analysis, a dummy
variable is one that takes only 0 or 1 to indicate the absence or presence of some
categorical effect that may be expected to shift the outcome. In this paper, we
introduce 9 year dummy variables and put 8 of them into the model as previous
studies did (Gao and Hafsi, 2015).
industries; Third, we have controlled the factors that may impact
the dependent variable (see Table 2) to avoid the omitted variable
problem, we also use fixed effects models to control unobserved
variables. Moreover, the findings of this paper are upheld through
the robustness tests. Therefore, our findings are validity and could
be applied in other contexts especially developing countries.
5. Discussion and conclusions

5.1. Discussion

This paper empirically examines the relationships between
different dimensions of CSR and collaborative innovation, and has
explored the moderating effects of direct and indirect government
support on these relationships. Following an empirical analysis of
380 manufacturing firms in China that are publicly traded in a
period from 2008 to 2016, this paper finds that:
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(1) The effect of social CSR on collaborative innovation in China
is not significant (H2b is rejected). This result is different
from those in developed countries (Bereskin et al., 2016). It
indicates that social CSR could not enhance collaborative
innovation globally e it may not have the positive effect on
collaborative innovation in developing countries where
market mechanism for allocating resources is imperfective.

(2) Environmental CSR promotes collaborative innovation (H1a
is supported). This result echoes prior research that indicate
environmental CSR has a positive impact on innovation
(Yang et al., 2018), and extends the impacts specifically on
collaborative innovation.

(3) The corporate governance promotes collaborative innovation
in China (H1c is supported). This result is in line with Dong
and Gou (2010) that a good corporate governance would
lead to the upgrade of firms’ innovation capabilities. This
study extends their contributions by probing the positive
relationship between corporate governance and collabora-
tive innovation.

(4) Direct government support strengthens only the impact of
environmental CSR on collaborative innovation (H2a is sup-
ported; H2b and H2c are rejected); Indirect government
support strengthens the effects of environmental CSR and
corporate governance on collaborative innovation (H3a and
H3c are supported; H3b is rejected). This result extends the
contributions of recent attempts that find that government
support promotes the effect of CSR on innovation (Ji et al.,
2019) by exploring the disparate impacts of direct and indi-
rect government support.
5.2. Theoretical contributions

Our findings contribute to the literature on CSR in two aspects.
First, this paper enriches collaborative innovation literature by
building linkages between different dimensions of CSR and
collaborative innovation. Previous strategic literature regarding
collaborative innovation mainly considers the determinants of
collaborative innovation from the market perspective, including
impact factors such as complementary assets (Ketchen et al., 2007)
and absorptive capacity (Cohen and Levinthal, 1989), few has dis-
cussed the determinants from non-market perspective. Although
some recent attempts try to fill in this gap by exploring the impact
of social CSR, which is a typical non-market strategy, on collabo-
rative innovation (Dingler and Enkel, 2016), they mainly ignore
other CSR types that may also bring collaborative opportunities.
Therefore, this paper considers the heterogeneity of CSR in terms of
ESG aspects that may create different impacts on collaborative
innovation. The empirical findings show that environmental CSR
and corporate governance can significantly promote collaborative
innovation, while the relationship between social CSR and collab-
orative innovation is not significant. This result is in contrast with
prior studies in developed economies, indicating that social CSR
may not help firm create more opportunities of collaborations in
innovation in developing countries where social CSR may not be
well recognized by the market (Duanmu et al., 2018).

Second, this study reveals the disparate effects of direct and
indirect government support on the relationship between CSR and
collaborative innovation. Prior studies mainly recognize govern-
ment support as a composite concept when they discuss its impact
on the CSR-Innovation relationship (Ji et al., 2019). Few has yet
discussed about which kinds of government support could be more
or less effective. This paper conceptualizes government support
into direct and indirect ones, and finds that comparing with direct
government support, the indirect one that can leverage the more
involvement of stakeholders could strengthen the impacts of
environmental CSR and corporate governance on collaborative
innovation more significantly.

5.3. Managerial and policy implications

Our study increases the confidence of firms that have taken or
plan to take CSR activities globally especially in developing coun-
tries. Prior studies suggest that unlike developed countries, the
value of CSR may not be effectively recognized in developing
countries and CSR is not able to bring benefits to firms (Duanmu
et al., 2018). Our findings show that although social CSR is not
able to enhance collaborative innovation, environmental CSR and
corporate governance could bring such benefits by taking China as
the representative case. Therefore, it is useful for firms in devel-
oping countries to strategize (at current stage) what kinds of CSR
can be better attended when planning to promote collaborative
innovation with socially responsible manners.

Our study also provides important implications for policy-
makers. Based on our results, indirect government support can
bring more contributions on the relationship between CSR and
collaborative innovation than the direct one. Therefore, policy-
makers should put more efforts on providing indirect supporting
programs, such as publicity, financial guarantees or building inter-
organizational network. This finding may also provide insights to
other developing or developed countries where governments
involve in the market to a large extent.

5.4. Limitations and future research directions

This study has following limitations. First, although our research
design has well addressed the research objectives by taking China
as the representative case, research on other countries are also
welcomed to further test the research findings of this paper, thus
enhancing the understanding of this topic in the CSR field. Second,
this study primarily considers collaborative patents as the indicator
of collaborative innovation. Given that knowledge inflow/outflow
processes might also exist in CSR-facilitated collaborations, future
studies could examine other types of collaborative innovation, such
as technology licensing, to enrich the CSR-Innovation research.
Third, this paper only uses the public traded firms as the research
unit. Further research should pay more attention on small medium
firms, which play an important role in sustainable economic
development globally (Chen et al., 2017).
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