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Abstract

This study examines (1) how corporate social responsibility (CSR) or the three pil-
lars of sustainable investing, viz., the environmental (E), social (S), and governance
(G) pillars, individually affect innovation performance (IP) and business perfor-
mance (BP) and (2) how power distance (PD) moderates the impact of the ESG pil-
lars on IP and BP. Our findings of studying 116 multinational enterprises (MNEs)
in the technology industry from 2013 to 2018 suggest that not all indicators signifi-
cantly affect the performance of the MNEs. That is, the G pillar has a positive influ-
ence on IP, whereas the E and S pillars are negatively related to BP. Moreover, we
find that PD significantly moderates the relationship between two pillars of ESG (E
and S) and BP. Specifically, the E and S pillars are negatively related to BP when PD
is low, but the relationship is significantly and statistically positive when PD is high.
The results can provide technology MNE managers with references for their CSR
implementation strategy choices.
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1 Introduction

People are paying increasing attention to the extent to which corporations improve
or harm social welfare. Environmental (E), social (S), and governance (G) dimen-
sions and corporate social responsibility (CSR) are terms used interchangeably
to depict corporate efforts in this field (Gillan et al. 2021). CSR is generally con-
sidered as a means to incorporate environmental and social components into cor-
porate operations (Baumgartner 2014). Researchers indicated that CSR is crucial
to the sustainable development of firms in an evolving environment (Gyves and
O’Higgins 2008; Luo and Homburg 2007). Moreover, the relationship between
CSR and firm performance (FP) attracted attention from academic research-
ers owing to the mixed empirical evidence presented in different studies (Wang
et al. 2015a, b). Some researchers indicated the positive impact of CSR on FP
(Bacinello et al. 2020; Broadstock et al. 2019; Wang et al. 2019), whereas oth-
ers argued that CSR is adversely related to FP (Di Giuli and Kostovetsky 2014;
Filbeck and Gorman 2004; Gallego—Alvarez et al. 2011). According to previous
studies (Cai et al. 2016; Gillan et al. 2021; Liang and Renneboog 2017), eco-
nomic growth, laws, and culture play a part in such inconsistencies. For example,
Wang et al. (2015a, b) confirmed that enterprises in developed economies have a
greater CSR—corporate financial performance relationship than firms in emerging
ones. The combination of cultural values may be to blame for the inconsistency
of the influence of CSR on FP (Cai et al. 2016). Broadstock et al. (2019) mod-
eled the indirect influence of CSR activities on FP by examining their effect on
innovative capability. In their research, the authors used a nonparametric frontier
analysis methodology on a data collection of 320 Japanese enterprises from 2008
to 2016 (Broadstock et al. 2019). Broadstock et al. (2019) proposed that though
some studies generally agree with the observation of the beneficial influence of
enterprises’ CSR on their research and development (R&D) activities or capaci-
ties for innovation, investigating the CSR or ESG-innovation relationship further
for enterprises in additional categories is necessary.

Recently, Tsai et al. (2020) explored the impact of environmental manage-
ment actions on FP across a range of national culture variables. According to the
study, the relationship between environmental management activities and FP is
weak in companies in low-power distance (PD) countries (Tsai et al. 2020). Tsai
et al. (2020) also recommended that future research can be conducted to inves-
tigate the moderating role of economic growth and cultural differences in coun-
tries by aggregating empirical evidence linking CSR and FP. Moreover, Luo et al.
(2018) determined whether PD functions as a moderating variable and argued
that individuals must deal with climate change, and underlying national cultural
preferences have an impact on individuals. Therefore, in this study, we explore
the moderating effect of PD in the CSR-FP relationship by using the multiple
regression approach. We use the PD variable to assess how evenly or unevenly
power distribution is in society as well as how easily inequality is expected and
accepted. A high score displays that power is concentrated, whereas a low score
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indicates that power is distributed. Hofstede’s cultural framework was found to
be effective in describing cultural background differences between countries (Luo
et al. 2018). Thus, in this study, we use the national PD index from Hofstede et al.
(2010).

Moreover, when we use different proxies to measure FP, we observe that the rela-
tionship between the testing variables and FP differs (Yeh et al. 2010). For example,
when Yeh et al. (2010) utilized ROA and ROE as proxies for FP, they noticed that
marketing intensity and firm size have a primarily negative effect on business per-
formance (BP), whereas capital structure has a primarily beneficial effect. However,
when the authors utilized net profit growth rate as a proxy for FP, they observed that
marketing intensity and structure of capital have a considerably favorable influence,
whereas firm size has no effect. Researchers formerly applied the ratio of a single
input to a single output as an efficiency score to gauge FP (Cui and Mak 2002; Hu
et al. 2018; Tsai et al. 2020). This method is straightforward and intuitive but cannot
handle numerous inputs or outputs and does not uncover inefficiencies (Wang et al.
2016). Thus, researchers began to use tools that use a frontier analysis approach,
such as stochastic frontier analysis (SFA) and data envelopment analysis (DEA), as
efficiency computation methodologies improved. The DEA approach can accommo-
date data from numerous inputs and multiple outputs without requiring a predeter-
mined functional form (Guan and Chen 2012). A series of studies used the DEA
method to measure FP (Chen et al. 2006; Hashimoto and Haneda 2008). Compared
with the traditional DEA model, the network DEA (NDEA) model not only charac-
terizes the physical relationship between the entire process and its two component
processes but also delivers trustworthy results and efficiency measurements (Guan
and Chen 2010; Kao 2009; Kao and Hwang 2008). With a multistage measurement
perspective, in this study, we establish a structure of two-stage network production
process including the first subprocess (innovation performance [IP]) and second sub-
process (BP) to obtain the performance scores of multinational enterprises (MNEs).

Given the observed gap in the literature, we investigate the CSR-FP relationship
under two types of FP, namely, IP and BP. In addition, we use PD as a moderator to
identify the cultural conditions under which the initial relationship may be affected.
In the first stage, we assess the performance of MNEs in the technology industry
using a directional distance function (DDF)-based model for performance measure-
ment in a two-stage DEA (Wanke et al. 2018). We create the structure of a two-stage
network production process to obtain the performance scores of the MNEs. In this
study, we focus on MNEs from the technology industry, because the R&D expendi-
ture amount in this industry is the highest among industries. In the second stage, we
explore the impact of different CSR indicators on FP (IP and BP) and the moderat-
ing effects of PD in the CSR-IP and CSR-BP relationships by using the multiple
regression approach.

Our study makes substantial contributions to the existing literature. First, our
study explores CSR from three viewpoints: the E pillar, the S pillar, and the
G pillar, which enables us to fully measure CSR performance. Second, though
several studies were conducted on the CSR-FP relationship, the results of the
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literature are inconclusive. Our research findings can offer MNE operations
additional references for strategic decision-making, especially regarding firms’
CSR implementation strategy choices. Third, though recent studies investigated
the moderating effect of different variables on the CSR-FP relationship, the
moderating role of PD in the relationship between CSR and IP and BP has yet
to be examined. By including interaction terms between CSR and PD, our study
provides initial evidence for this aspect, thereby contributing significantly to the
literature. Finally, research using DEA to evaluate FP, considering IP and BP as
two types of FP, is scant.

Our research findings show that the G pillar has a beneficial impact on the IP
of the technology MNEs; however, the E and S pillars have negative impacts.
The findings also reveal that PD moderates the link between the two dimen-
sions of CSR (E and S pillars) and BP. Our study is unique in that it shows that
when PD is low, the E and S pillars are negatively associated with BP, whereas
when PD is high, the correlation is significantly positive. Our findings pro-
vide insights into the role of a country’s cultural dimension in employing CSR
implementation strategies. As theoretical and practical breakthroughs, the find-
ings of our research are directed at the academic community, practitioners, and
policymakers.

The remainder of this paper is laid out as follows. Section 2 presents a brief
assessment of the literature on the CSR-FP (IP and BP) relationships and mod-
erating role of PD and develops the hypotheses. Section 3 describes the data
and approach used in the analysis, and Sect. 4 reports and explains the obtained
results. Finally, Sect. 5 concludes the study by discussing some of its shortcom-
ings and offering suggestions for further research.

2 Hypothesis development
2.1 Link between CSR and firm performance

Previous researchers evaluated the influence of CSR on FP and found that the
relationship could be either significantly positive or negative (Bacinello et al.
2020; Di Giuli and Kostovetsky 2014; Jain et al. 2017; Marin et al. 2017). Simi-
larly, Wang et al. (2015a, b) concluded that CSR may be positively or negatively
related to firm performance through a meta-analytical review of the recent litera-
ture. In the above reviews, the authors did not express an absolute conviction on
whether CSR improves firm performance. Measuring issues are worthy of atten-
tion. However, in governance studies, FP comprises different organizational out-
comes (Miller et al. 2012). Firms may differently emphasize performance meas-
urements (Tsai et al. 2020), and previous studies examined performance from
various perspectives (Tsai et al. 2020; Wijesiri et al. 2019). Moreover, schol-
ars measured CSR in various ways (Broadstock et al. 2019; Gillan et al. 2021;
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Rajesh 2020; Yoon et al. 2018). Yoon et al. (2018) and Rajesh (2020) used ESG
scores from the Thomson Reuters database to evaluate companies’ CSR. In this
study, we narrow the scope of FP to IP and BP, as measured in Fig. 2, and follow
the CSR measurement approach of Rajesh (2020).

2.1.1 CSRandIP

Numerous studies showed the connection between CSR and IP, demonstrat-
ing that CSR can directly affect IP (Costa et al. 2015; Ratajczak and Szutowski
2016; Wu et al. 2018). Anser et al. (2018) found a relationship between firms’
innovation and CSR and indicated that IP directly affects the execution of CSR
activities. Ruggiero and Cupertino (2018) showed that CSR and financial per-
formance can enhance IP, and CSR can assist companies in surviving market
competition. However, not all CSR activities add value, and many increase costs
(Hillman and Keim 2001). Gallego-Alvarez et al. (2011) indicated that CSR
negatively impacts the intensity of innovation. Although they may be positively
valued by various stakeholders, other stockholders may observe a reduction in
the value of their stocks. Accordingly, firms may not be particularly concerned
about sustainable business innovation (Gallego—Alvarez et al. 2011). Moreo-
ver, resources spent on environmental investments may displace other innova-
tion investments (Hottenrott and Rexhduser 2015) because of a firm’s resource
limitations. Seeking a desirable theory is difficult, and empirical evidence on
the CSR-IP relationship is lacking (Ratajczak and Szutowski 2016). Theoretical
explanations on the CSR-innovation relationship as well as on the direction of
the relationship should be explored.

Carrién-Flores and Innes (2010) examined a group of 127 manufacturing
industries from 1989 to 2004 and found that environmental IP is induced by
strict pollution targets. Therefore, in this study, we hypothesize the following:

Hypothesis 1a (H1a) The environmental pillar is associated with IP.

Bocquet et al. (2013) confirmed that CSR may create barriers against innova-
tion or innovative products and processes, which depend on the intensity of a
company’s CSR adoption. Shapiro et al. (2015) focused on China’s innovation
outputs and implied that corporate governance may be a significant determinant
of innovative activity for small and mid-size enterprises (SMEs), but only to
a limited extent. In addition, the authors recommended future studies focus on
comprehending why differences in effects exist contingent on the innovation
measure (Shapiro et al. 2015). We thus hypothesize the following:

Hypothesis 1b (H1b) The governance pillar is associated with IP.

Wang et al. (2019) used panel data to investigate the social performance-IP
relationship in a sample of Chinese enterprises in high-polluting sectors from
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2011 to 2016 and indicated the significant relationship between social perfor-
mance and IP. Therefore, we hypothesize the following:

Hypothesis 1c (H1c) The social pillar is associated with IP.
2.1.2 CSRand BP

Doh et al. (2010) argued that demonstrating CSR does not produce a positive
market reaction. Becchetti et al. (2012) presented negative abnormal returns
around dates when CSR-related events occurred. Di Giuli and Kostovetsky (2014)
utilized panel data from 2003 to 2009 and suggested that a negative relation-
ship exists between CSR and FP. Subsequently, Fatemi et al. (2015) confirmed
this negative relationship through simulation analyses. Buchanan et al. (2018)
observed the adverse and significant coefficient estimate of an interaction term
between their ESG assessment, crisis factors, and Tobin’s q following the estab-
lishment of binary classification of high versus low ESG performance depending
on whether or not firms reveal.

Jain et al. (2017) indicated that firms’ low performance levels are related to
high combined ESG scores. Recently, Qureshi and Ahsan (2022) found that
firms in high-PD countries have low environmental performance, and the envi-
ronmental performance and firm value have a negative relationship. The authors
observed that in cultures with a high PD, investors punish companies that disclose
improved environmental performance. Therefore, we hypothesize the following:

Hypothesis 2a (H2a) The environmental pillar is associated with BP.

Gillan et al. (2010) showed that as enterprises improve during their sample
period, their ESG scores and institutional ownership decrease. Masulis and Reza
(2015) suggested that corporate donations raise chief executive officer interests
while also implying the misallocation of corporate resources, which can decrease
firm value. Substantial evidence, primarily from developed countries, shows that
corporate governance and ownership have an effect on innovation outcomes (Sha-
piro et al. 2015). Therefore, we hypothesize the following:

Hypothesis 2b (H2b) The governance pillar is associated with BP.

Investors may also force companies to enhance their sustainability perfor-
mance (Dyck et al. 2019). Aupperle et al. (1985) showed that social responsi-
bility is not related to profitability. Specifically, the authors found that different
social orientation levels are uncorrelated with performance differences. Brower
et al. (2017) proved that firms’ prior corporate social performance reputation
exerts an effect on not only the firms’ future social performance but also their
financial performance. Margolis and Walsh (2003) conducted a literature review
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to find proof of the general influence of corporate social performance on finan-
cial performance. The authors claimed that the results presented in the studies are
inconclusive, because half of the accessed studies show the significantly positive
impact of corporate social performance on financial performance. Therefore, we
hypothesize the following:

Hypothesis 2c (H2c) The social pillar is associated with BP.

2.2 Moderating effect of PD

Whether management decisions about corporate responsibility have an impact on
BP and firm value, as well as whether decisions on ESG or CSR are driven by
performance or valuations, is one of the most hotly contested topics in the litera-
ture on ESG or CSR of all kinds (Gillan et al. 2021). Despite the positive effect
of CSR on FP (Bacinello et al. 2020), certain CSR disadvantages exist (Gallego-
Alvarez et al. 2011). The interaction of cultural values may be to blame for the
inconsistent impact of CSR (Cai et al. 2016). Cultural values can exert an indirect
effect on economic performance as well as a direct influence on people’s expecta-
tions and preferences, which in turn shape their behaviors and decisions (Guiso
et al. 2006). In particular, PD is one of the dimensions of cultural values that
affect CSR and FP (Chen et al. 2022; Lu and Wang 2021). The idea of PD is
viewed as a moderator in many studies (Ahmad and Gao 2018; Hober et al. 2021;
Luo et al. 2018). However, research on the impact of PD on the CSR-FP rela-
tionship is still limited. In this section, we present our hypotheses on the bound-
ary conditions of the effect of CSR using PD as a moderator. Firms in high-PD
countries are more advantageous than their counterparts in low-PD countries in
achieving innovation by promoting their successful execution of innovative activ-
ities and enhancing their BP (Nakata and Sivakumar 1996; Rauch et al. 2013).
The degree to which one acknowledges the validity of unequally dispersed power
in organizations and institutions is referred to as PD (Hofstede 1984). Countries
with a low PD are likely to allow less power inequality and rarely tolerate for
environmental or social unfairness (Park et al. 2007; Williams and Zinkin 2008).
PD is important owing to its influence on not only country-level performance
(van Everdingen and Waarts 2003) but also firm-level performance (Ringov and
Zollo 2007; Tsai et al. 2020).

Lenssen et al. (2007) examined the influence of national culture on corporate
social performance and showed that PD and masculinity have a significant effect on
the perceived quality of corporate behavior. Meanwhile, Kaasa (2016) found a nega-
tive link between R&D investments and PD. Previous studies indicated that staff can
be pressured to give innovative ideas for managing the environment and green inno-
vation improvement (Dangelico 2015; Wolf 2013). Employees with a high PD ori-
entation are likely to obey the demand to contribute ideas merely because they feel
compelled to do so. Employees with a low PD orientation may prioritize other tasks
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over idea contests, making them less likely to submit ideas (Hober et al. 2021). Inno-
vation is discouraged in high-PD societies, because leaders in such societies tend to
be authoritarian, and subordinates do not expect to be involved in decision-making
but rather anticipate commands from their superiors (Husted 2005). As a result,
firms’ ability to develop is limited, even in environmental innovation (Shane 1993).
The previous authors (Nakata and Sivakumar 1996; Rauch et al. 2013) showed that
firms in high-PD countries are more advantageous in achieving innovation by pro-
moting their successful execution of innovative activities and enhancing their BP.
Therefore, we hypothesize the following:

Hypothesis 3a (H3a) PD has a moderating role in the E pillar-IP relationship.

Many studies highlighted managers’ essential function and status as a centralized
pivot for informational roles and decisional roles, including strategy and resource
management. The extent of a manager’s domination in innovative processes as well
as the impact of such domination on business innovation and development received
little scholarly attention (Harel et al. 2020). In a study using the meta-analysis
method, Xue et al. (2019) emphasized the moderating role of PD on the business
model innovation-FP relationship. In their research, Hu and Judge (2017) observed
the interaction impact of team PD values on team processes and performance. Under
the moderating effect of PD, Naz et al. (2020) explored pharmacists’ perspectives
on organizational learning and innovation for perceived organizational performance
and found that PD moderates the relationship. Lin et al. (2020) investigated the
mechanisms through which human resource management practices enhance corpo-
rate innovation as well as how this relationship varies between cultures. Accord-
ing to the authors, employee-oriented human resource management practices have a
stronger significantly positive effect in high-PD countries than in low-PD countries.
In the context of the performance of multinational R&D teams, Lee et al. (2021)
discovered that team-level cultural distance (PD is one of nine cultural value dimen-
sion indicators) can moderate the detrimental effects of knowledge centralization on
performance. Therefore, we hypothesize the following:

Hypothesis 3b (H3b) PD has a moderating role in the G pillar-IP relationship.

Luo et al. (2018) demonstrated that increasing PD reduces corporate carbon
transparency and also discovered that PD modifies the link between carbon perfor-
mance and carbon transparency in addition to having a direct impact on it. Luo et al.
(2018) found that carbon disclosure and carbon performance are unlikely correlated,
which shows that disclosure is motivated by legitimation concerns. A smaller con-
centration of power encourages social responsibility and lowers carbon opaqueness
(Luo et al. 2018). Roy and Mukherjee (2022) asserted that corporate ESG disclo-
sures are likely to be poor in countries with a high PD. Therefore, we hypothesize
the following:
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Hypothesis 3c (H3c) PD has a moderating role in the S pillar-IP relationship.

There have been many studies showing that environmental and social perfor-
mance have impacts on BP. However, these relationships are not consistent across
different studies. This difference is due to the influence of PD in different cultures.
Low-PD cultures have been found to be associated with more responsibilities in
social and environmental aspects as compared to high-PD cultures (Park et al. 2007).
Also, enterprises in low-PD nations perform better environmentally and share more
CSR information (Lu and Wang 2021). There will be a greater tendency to pun-
ish irresponsible corporate behavior in nations with low PD cultures than in nations
with high PD cultures (Williams and Zinkin 2008). Pressure from stakeholders may
result in a consistent CSR-oriented system in the business environment (Kowalc-
zyk and Kucharska 2020). Companies should work harder to advance a CSR par-
adigm shift that includes a well-established CSR-oriented culture to outperform
their rivals over the long term (Yu and Choi 2016). Organizations can increase their
teams’ environmental behaviors by using environmentally focused transformational
leadership, especially when there is a high PD (Peng et al. 2020). Tsai et al. (2020)
highlighted the influence of environmental management practices on FP under vari-
ous dimensions of national culture. According to the research (Tsai et al. 2020), the
environmental management practices-FP relationship is stronger in firms in national
cultural backgrounds with a high PD than in national cultural backgrounds with a
low PD. Therefore, we hypothesize the following:

Hypothesis 4a (H4a) PD has a moderating role in the E pillar-BP relationship.

Corporate governance performance is linked to improved environmental perfor-
mance and increased disclosure of CSR-related data. The moderating role of PD
in the links between perceived organizational support and job results was investi-
gated by Farh et al. (2007). The authors discovered that PD changed the connec-
tions between perceived organizational support and work results, with these con-
nections being higher for individuals with low (versus high) PD scores. Humphries
and Whelan (2017) showed that corporate governance best practices specified in
country-specific rules are influenced by the national culture, as defined by Hofst-
ede’s cultural dimensions. In addition, the authors observed that the PD dimension
is related to one or more corporate governance structure aspects. According to Ortas
and Gallego-Alvarez (2020), businesses operating in nations with high levels of PD
experience less of a negative impact from governance performance on their tax-
aggressiveness. This result confirmed that in high PD nations, it is accepted that
businesses that have more influence will utilize it to increase their wealth through
more aggressive tax policies. Therefore, we hypothesize the following:

Hypothesis 4b (H4b) PD has a moderating role in the G pillar-BP relationship.
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Ringov and Zollo (2007) found that PD has a considerable negative impact on
corporate social and environmental performance. Furthermore, Dyck et al. (2019)
revealed the significance of cultural background. Specifically, foreign institutional
investors based in countries with strong environmental and social commitments
exert the most influence on a company’s environmental and social performance.
The authors revealed that a society’s social norms seep into firms via the portfolio
investment channel and provided new evidence on how culture influences economic
decision-making. Dyck et al. (2019) also discovered that enterprises’ environmen-
tal and social performance increase when investors come from countries where the
importance of environmental and social concerns is generally recognized. Corporate
social performance encourages a fair value allocation among all stakeholders, which
is in line with the egalitarian principles prevalent in low PD cultures. As a result,
corporate social performance is more in line with low PD values than high PD val-
ues. Corporate social performance, on the other hand, is less compatible with high
PD cultures, where people are willing to tolerate the privileges of a select few and
the disparities between people (Hofstede 2001; Pérez-Cornejo et al. 2021). Nations
with low PD cultures are more likely to penalize irresponsible firm behaviors as
compared to those with high PD cultures (Pérez-Cornejo et al. 2021; Williams and
Zinkin 2008). Therefore, we hypothesize the following:

Hypothesis 4c (H4c) PD has a moderating role on the S pillar-BP relationship.
Figure 1 presents the hypothesized model for the present study, specifically, (1)

the effect of the CSR indicators on the two types of FP (IP and BP) and (2) the mod-
erating role of PD in the CSR indicators-IP and CSR indicators-BP relationships.

Power Distance

Corporate social responsibility Firm performance
‘ Environmental pillar ‘ ’ Innovation performance ‘
| Socialpillar | i :
’ Business performance ‘
‘ Governance pillar ‘

—_———— e ———

Fig. 1 Hypothesized model
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3 Research design
3.1 Data description and sample selection

In this study, we examine the performance of MNEs from a list of the world’s larg-
est public companies in the technology industry (Forbes 2019) for the period of
2013-2018. We consider the latest 6 years because technological knowledge depre-
ciates rapidly owing to technological obsolescence, forgetting, and organizational
member turnovers (Nooteboom et al. 2007). As a result, if technological information
is not employed within a short- to medium-term period, most of its economic worth
and competitive advantage will be lost (Ardito et al. 2020). In addition, Broadstock
et al. (2019) suggested that the use of conditional time-dependent estimators will
enable the uncovering of the potential dynamic nonlinear effect of the indicators of
CSR on FP. During the sample period, 166 MNEs are included in the list. We extract
data on the financial indicators and ESG scores from the Thomson Reuters data-
base to gauge IP and BP and CSR. Moreover, we collect information on the num-
ber of granted patents and patent applications from the Lens database. We exclude
49 MNEs with missing data on their R&D expenses, patents, and ESG scores. The
sample includes 116 MNEs and 696 firm-year observations. Although the DEA
method relies on very few assumptions, it is sensitive to extreme values, or outli-
ers (Banker and Chang 2006). Outliers can alter the efficient frontier; hence, check-
ing for the presence of atypical decision-making units (DMUs) is crucial (Bellini
2012). Therefore, we employ an approach provided by Khezrimotlagh et al. (2020)
to detect outliers that will require the least amount of user judgment. The process for
detecting the outliers is described below.

Step 1 We run the DDF two-stage NDEA model to measure the initial IP and BP
scores (N=696; the first level of the context-dependent approach, such as level 1).
We identify the presence of outliers using context-dependent DEA.

Step 2 Similarly, we run the DDF two-stage NDEA model to measure the second
IP and BP scores (N=673; level 2). We compare the sorted scores from level 1 and
level 2 using the Kolmogorov—Smirnov two-sample test. The Kolmogorov—Smirnov
two-sample test is significant (p-value <0.01), which indicates that the distribution
in level 1 and level 2 is different. Next, we continue to level 3.

Step 3 We run the DDF two-stage NDEA model to measure the third IP and BP
scores (N=663; level 3). We compare the sorted scores from level 2 and level 3
using the Kolmogorov—Smirnov two-sample test. The Kolmogorov—Smirnov two-
sample test is significant (p-value <0.01), which indicates that the distribution in
level 2 and level 3 is different. Next, we continue to level 4.

Step 4 We run the DDF two-stage NDEA model to measure the fourth IP and
BP scores (N=650; level 4). We compare the sorted scores from level 3 and level 4
using the Kolmogorov—Smirnov two-sample test. The Kolmogorov—Smirnov two-
sample test is not significant (p-value>0.1), which indicates that the distribution
in level 3 and level 4 is similar. We stop the process. Level 3 is the final sample
(N=663).
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Table 1 Descriptive statistics of I/M/O factors for DEA analysis (N =663)

Input/output factors Mean SD K-S Test*
R&D expense (USD thousand) 1,494,933 2,506,700 p<0.01
Patent application (number) 1779 3032 p<0.01
Granted patent (number) 722 1114 p<0.01
Operating expenses (USD thousand) 17,481,236 27,197,425 p<0.01
Total assets (USD thousand) 26,769,445 45,835,446 p<0.01
Employees (person) 60,768 103,296 p<0.01
Revenues (USD thousand) 20,204,615 32,528,406 p<0.01
Market value (USD thousand) 40,114,860 98,623,701 p<0.01

#Kolmogorov—Smirnov test

After excluding 33 observations, we obtain a final sample with 663 observations.
The descriptive statistics of the indicators of the 663 observations are shown in
Table 1. The indicators have a positive correlation (Table 2), which follows the iso-
tonic condition we use to evaluate the efficiency level. From Table 1, we see that all
the indicators have a non-normal distribution (a significant Kolmogorov—Smirnov
test result). This outcome shows that the DEA approach is a powerful and useful
research method because it does not require the assumption of normality for the data
(Lin et al. 2019).

3.2 CSR measurement

In this study, we utilize the ESG scores from Thomson Reuters to measure CSR
performance (Rajesh 2020; Yoon et al. 2018). There are different measures for each
group of the Thomson Reuters ESG scores. The quantity of measurements for each
category indicates how significant the associated category is. Table 3 displays the
numbers and weights.

Table 2 Correlation coefficient of input and output factors (N =663)
1 2 3 4 5 6 7 8

1. R&D expense 1.000
2. Patent appli-  0.435%%* 1.000

cation

3. Granted 0.569%*** (0.907*** 1.000

patent

4. Operating 0.644%** 0.496*** 0.556*** 1.000
Expenses

5. Total assets 0.845%**% 0.413*** (.549*** (0.837**%* 1.000

6. Employees 0.288%#* (0.342%** (.331*** (.732%+* (0.442%*%* 1,000

7. Revenues 0.706%** 0.467*** (0.552%** (0.987+** (.894*** (0.659*** 1.000

8. Market Value  0.820%** 0.162%*** (.305*** (.581*** (0.850%** 0.150*** 0.686*** 1.000

wxxp < 0.01
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Table 3 Measurement indicators .
Pillar

of ESG scores. Source: Category Lr:(llcc(z:rtlonr; Weights
Thomson Reuters ESG score
g{)llu;r)nson Reuters EIKON Environmental (EP) Resource use 20 11%
Emissions 22 12
Innovation 19 11
Social (SP) Workforce 29 16
Human rights 8 4.5
Community 14 8
Product responsibility 12 7
Governance (GP) Management 34 19
Shareholders 12 7
CSR strategy 8 4.5

3.3 IP and BP measurement

DEA is a nonparametric mathematical method for measuring the performance of
a group of equivalent DMUs using multiple inputs and multiple outputs (Charnes
et al. 1978). For a company operating in a multidimensional setting, aggregating a
set of financial ratios can be complicated and requires imagination and experience
(Fang et al. 2013; Yang and Morita 2013; Yeh 1996). Another superiority of DEA
is that it does not request any distributional assumptions. However, traditional DEA
treats a system as a whole unit in evaluating performance and does not consider the
operation of individual processes. Therefore, the administrator has information on
the relative efficiency of the system but is ignorant of the processes that regularly
drive inefficiency. The impact of a component on the system thus acquired can be
deceptive (Kao and Hwang 2011). Kao and Hwang (2008) concluded that system
efficiency is the product of the two stages. With comprehensive information, the
decision maker can appropriately enhance the performance of a DMU. From these
perspectives, we consider FP as the product of two stages, namely, IP and BP, which
we explain in the next section.

We decompose FP into two stages: IP and BP using a DDF-based model for effi-
ciency measurement in the two-stage NDEA (Wanke et al. 2018). According to pre-
vious studies (Yang and Okada 2019), a high R&D investment can transform inno-
vation performance into tangible assets through patents to improve FP. That is, firms
utilize their innovative ability to generate sales. We propose two different stages for
examining the internal structure, that is, the IP stage and the BP stage (Fig. 2). We
design the former stage to determine the IP and the latter stage to realize the BP
of the MNEs in the technology industry. We utilize R&D expense as an input to
first achieve patent application and granted patent as intermediate outputs, which are
next included with operating expenses, total assets, and total employees as inputs to
finally achieve two ultimate outputs, viz. revenue and market value. Table 4 summa-
rizes the variables, which are selected by also following prior studies.

We utilize the multivariate measurement method, which concurrently measures
various FP indicators to overcome the single-dimension limitation of the traditional
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Patent Application

Granted Patent

Revenues

Market Value

Innovation Business
Performance Performance

R&D Expense

| Operating Expenses

| Total Assets

| Employees

Fig.2 Structure of two-stage network production process of MNEs

Table 4 Definition of indicators

Process Indicator Definition

Input to IP R&D Expense (USD thousand) Expenses that firms incur to enhance its
products or services
Output from IP/Input Patent Application (number) Number of requests for patent filed
to BP

Output from IP/Input Granted Patent (number) Number of granted patents
to BP
Input to BP Operating Expenses (USD Expenses relating to selling and administra-
thousand) tive aspects
Input to BP Total Assets (USD thousand) Sum of total current assets; long-term

receivables; investment in unconsolidated
subsidiaries; other investments; net prop-
erty, plant, and equipment; and other assets

Input to BP Employees (person) Number of full and part-time employees of
the company

Output from BP Revenues (USD thousand) Net sales from selling products or services

Output from BP Market Value (USD thousand) The product of current outstanding price and
shares

methodology. We use the two-stage network DDF (Wanke et al. 2018) to measure
the structures of the internal network production to realize the changes in IP and BP
(Picazo-Tadeo et al. 2012; Riccardi et al. 2012; Shao et al. 2019; Zhou et al. 2012).
We present the linear programming problems below.

We consider a set of n firms (k=1,...,m). For a DMU k, we use m inputs
(xgoa=1,...,m)to produce z,, (b =1, ...,]) intermediate outputs in the first stage
and z,, plus a new set of factors z,, (c = 1, ..., g) to produce % outputs in the second
stage (yu.d = 1,...,h). We assume that the production possibility set of the inputs
and outputs is convex. We define the two-stage network DDF as follows:
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DDF (X,z,y:8,.8,) = Max{5 + f : (x - og,.2.y + fg,) € T(x,z.y)}. (1)

We define the technology set as follows:

T(x,z,y):x, can produce the z;; intermediate outputs in the first process, and
Zp and z, can produce the final y, in the second process. According to Fried
et al. (2008), the direction vector g = (gx, gy) should be selected by the investiga-
tor before measuring the DDF. We consider the direction to be g = (gX X, 8,= )
in this study (Chiu et al. 2012; Chung et al. 1997). Consequently, the inefficiency
measure of the target company in the technology set under convex constraints can be
provided by the following linear programs.

DDF = Maxé,+ f,

2/1 Kok S X0 = 6,840 A=1,....m,

Z’lkozbk > 2, b=1,....1

z/‘kazbk <z, b=1,...,1

Z#kuzck— Zepr Cc=1,...,8, @

Z PeoYar Z Yao + Bo8aoy» d=1,.... 1,
k=1

n

Z ika = 1’
k=1

n

Z 'uko =
k=1

A My 20,

where 4, and p, symbolize the intensity variables corresponding to the first and
second processes of an observed company, respectively. For an observed company,
the optimal solution A7 shows whether company k serves as a role model to the
observed company in the first stage. The optimal solution ;' has the same defini-
tion in the second stage. Consequently, the production efficiency of the first stage
is P =1-46, which is the IP, where IP is between O and 1. The efficiency of the
second stage in the set is defined as BPO =1 / (1 + ﬁa), which is the BP, where BP
is between O and 1. The variables indicate that the target company is efficient in the
first and second stages if IP_ and BP  are equal to unity.
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3.4 PD measurement

We apply Hofstede et al. (2010)’s national PD values, which are established from six
main cultural dimensions influencing people’s behavioral patterns: individualism,
PD, uncertainty avoidance, masculinity, long-term orientation, and indulgence. The
PD variable evaluates how equal or unequal the power distribution is within a social
community and how readily inequality is accepted. A large number indicates that
the power is focused, whereas a small number indicates that the power is scattered.

3.5 Control variables

Following previous studies (Bong Choi and Williams 2013; Cui and Mak 2002; Lu
et al. 2014; Mahajan et al. 2018; Surroca and Trib6 2008; Wang et al. 2019; Wu
et al. 2020), we employ control variables to filter their influence on IP and BP. The
control variables include firm size (SIZE) (Wu et al. 2020; Yang et al. 2020), R&D
intensity (RDI) (Carrién-Flores and Innes 2010; Yang et al. 2020), return on assets
(ROA) (Wu et al. 2020), and leverage (LEV) (Wu et al. 2020).

3.6 Truncated regression model

As the efficiency score ranges from 0 to 1, conducting an ordinary least squares
(OLS) regression in the second stage may result in biased estimated coefficients.
Direct regression analysis is invalid, as Simar and Wilson (2007) pointed out, owing
to the unknown serial connection among the efficiency ratings. Simar and Wilson
(2011) indicated that the use of OLS in the second-stage estimation is consistent
only if highly strange and uncommon assumptions are made about the data-generat-
ing process, which limits its usefulness. In other words, a truncated regression can
ensure consistency in the second-stage estimation. Therefore, we conduct Simar and
Wilson’s truncated regression with a bootstrapping technique to determine if the
independent variables have an impact on the performance of the MNEs (Simar and
Wilson 2007, 2011).

Table 5 Descriptive statistics of Variable

regression variables (N=663) Mean Minimum Maximum SD
P 0.199 0.000 1.000 0.233
BP 0.827 0.451 1.000 0.127
EP 69.538 7.160 99.090 21.473
GP 63.221 3.480 96.980 20.832
SP 67.119 7.280 98.880 19.527
PD 47.030 13.000 80.000 11.830
SIZE 16.341 13.240 19.743 1.140
RDI 0.073 0.000 0.484 0.060
ROA 7.047 —25.138 73.967 8.351
LEV 0.207 0.000 0.803 0.146
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We assume and test the following specifications.

IPj=a+Xjﬁ+£j, j=1,...,n 3)

BPj=a+Xjﬁ+£j, j=1,...,n 4)

where a is the intercept, ¢; is the error term, and X; represents a vector of the obser-
vation-specific variables of firm j that are expected to be related to the firm’s effi-
ciency scores, IP;, and BP;. To confirm the fitness of the truncated regression model
presented below we execute a simulation test with a total of 2000 experimental
observations, following previous studies (Lu et al. 2014; Simar and Wilson 2007,
2011).

IP, = a+ BEP, + B,GP;, + B3SP;, + B,PD;, + fsEP; X PD;, + fsGP;, X PD;,
+ p,SP;; X PD;, + BSIZE;, + BoRDI; + p,(ROA;, + | LEV,, + €,
®)
BP, = a+ B EP;, + p,SP;, + p3GP; + B,PD,, + psEP;, X PD,, + fsSP;, X PD,,
+ B,GP;, X PD;, + B3SIZE,; + foRDI;, + p,(ROA;, + p,|LEV, + ¢,
(6)
where IP;, IP derived using a DDF two-stage NDEA model, BP;, BP derived using a
DDF two-stage NDEA model, EP;, EP, which is an indicator of CSR, SP;, SP, which
is an indicator of CSR, GP;; GP, which is an indicator of CSR, PD;, PD dimension,
SIZE;, natural logarithm of total assets, RDI;, Ratio of R&D expense to total assets,
ROA,, Ratio of net income to revenues, LEV,, Ratio of total debt to total assets.

4 Results and discussion
4.1 Results

Table 5 presents the results of the descriptive statistics, including the mean, minimum,
maximum, and standard deviation, of the dependent and independent variables. The
results show that the average IP and BP of the MNE:s in the technology industry is
0.199 and 0.827, respectively. The ESG scores over the sample period indicate that the
average value of EP, GP, and SP is 69.538, 63.221, and 67.119, respectively. Among
the three CSR dimensions, EP seems to have the highest score, followed by SP. The
standard deviation of the three CSR dimensions, that is, EP (21.473), GP (20.832), and
SP (19.527), is relatively large, which indicates that the ESG scores of the MNEs in
the technology industry differ significantly. From the descriptive statistics of the con-
trol variables, we can see that the average SIZE is USD 16.341 thousand in natural
logged terms (equivalent to USD 29 billion), whereas the average firm RDI is 0.073.
The minimum ROA value (— 25.138) is negative, which shows that some of the MNEs

@ Springer



2520 M.-H. Le etal.

Table 6 Pearson correlation matrix of independent variables (N =663)

EP GP Sp PD SIZE RDI ROA LEV
EP 1.000
GP 0.495%**  1.000
Sp 0.782%**  (0.509*** 1.000
PD 0.133%*% (0.123%**  (0.074* 1.000
SIZE 0.473%%*%  0.341%%*%  0.442%**  (0.025 1.000

RDI -0.045 -0.003 —0.052 —0.263*** —(0.3]7%** 1.000
ROA - 0.075% 0.091*%*% —0.067* 0.084**  —0.080**  —0.031 1.000
LEV 0.004 -0.021 0.035  —0.203%** 0.054 0.009 —0.221%*%* 1.000

< 0.1, #%p <0.05, **¥p <0.01

occasionally experienced financial losses, which could impact their sustainable strate-
gies. Meanwhile, the mean LEV is approximately 0.207.

Moving further, first, as the variance inflation factors (VIFs) scores less than 10,
multicollinearity is not a problem in our study (Cohen et al. 2013). Second, Table 6
shows the correlation matrix of the independent variables. As indicated in Tables 7
and 8, we perform a series of OLS and truncated regression analyses to test whether
the CSR dimensions impact IP and BP and whether PD moderates the relationship
between the variables.' The truncated regression results are reported in the second
to fifth columns, whereas the OLS regression results are reported in the sixth to
ninth columns. The results of the two approaches are nearly similar in the impact
direction.

As shown in model 1 (Table 7), we enter the three independent variables (EP, GP,
and SP), moderator (PD), and four control variables (SIZE, RDI, ROA, and LEV)
into the regression. The results we obtain using the truncated regression reveal that
RDI and ROA are significantly and negatively related to IP. In addition, PD has a
positive significant effect on IP beyond that of the control variables and independ-
ent variables (§=0.00477, p<0.01). In terms of the main testing variables, GP has
a significantly positive impact on IP (§=0.00115, p <0.05); thus, H1b is supported,
but Hla and Hlc are not supported. In models 2, 3, and 4, we add the interaction
terms between EP, GP, and SP and PD to the regression. As shown in Table 8, the
interaction terms are not significantly related to IP (p>0.1), thereby disconfirming
H3a, H3b, and H3c. The results indicate that PD does not moderate the relationship
between the CSR dimensions and IP.

Similarly, as shown in Table 8, we enter the three independent variables (EP, GP,
and SP), moderator (PD), and four control variables (SIZE, RDI, ROA, and LEV) into
the regression (model 9). The results we acquire using the truncated regression indicate
that SIZE and ROA are significantly and positively related to BP. Moreover, PD has a
positive significant effect on BP beyond that of the control variables and independent

! Our baseline model includes PD; untabulated results indicate that the sign and significance of the coef-
ficients in the model remain the same when we exclude PD.
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Table 9 Relati.onship between Variable BP
BP and CSR dimensions by
country MNE:s in low-PD countries* MNEs in
high-PD
countries®
EP — 0.4]15%%* 0.596%:#*
GP -0.135 0.626%:#:*
SP — (.38 %% 0.483%:#:*
#H4p <0.01

*MNEs from Bermuda, Canada, Finland, Switzerland, Germany, the
Netherlands, Sweden, and the United Kingdom

"MNEs from China and India
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Fig. 3 Moderating effect of PD on the EP-BP relationship

variables (§=0.00157, p<0.01). In terms of the main testing variables, EP has a sig-
nificantly negative impact on BP (p=— 0.00066, p <0.1); thus, H2a is supported, but
H2b and H2c are not supported. In models 10, 11, and 12, we add the interaction terms
between EP, GP, and SP and PD to the regression. As shown in Table 9, the interaction
terms EP X PD and SP X PD are significantly related to BP (=0.00007, p<0.01 and
f=0.00007, p<0.01), thereby supporting H4a and H4c. However, GP X PD is not sig-
nificant ($=0.00003, p>0.1), thereby disconfirming H4b. The results indicate that PD
significantly moderates the relationship between the two CSR dimensions (EP and SP)
and IP. By contrast, PD has no moderating effect on the GP-BP relationship. Figures 3
and 4 are produced from the slope and intercept data in the truncated regression output.
The two figures illustrate that when PD is relatively high (i.e., high PD), EP and SP are
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Fig.4 Moderating effect of PD on the SP-BP relationship

positively related to BP. By contrast, when PD is relatively low (i.e., low PD), EP and
SP are negatively related to BP.

Across developed and developing countries, the state is the primary driver of CSR
(Zhao 2012). Depending on the economic development, the expected level of CSR
practices of firms may differ (Tsai et al. 2020). As a result, investigating whether the
CSR-FP link differs across different business, industry, or country groups is cru-
cial (Yoon et al. 2018). To better understand the results, we conduct an analysis by
country. Interestingly, as shown in Table 9, EP and SP are negatively significant to
the BP of the MNEs from Bermuda, Canada, Finland, Switzerland, Germany, the
Netherlands, Sweden, and the United Kingdom, which are the top countries in the
environmental regulatory regime (Esty and Porter 2001). The pressure of regional
economies affecting FP can explain this outcome (Wang et al. 2019). Conversely,
the CSR dimensions are positively significant to the BP of the MNEs from China
and India (Table 9).

4.2 Discussion

The purpose of this study is to investigate how CSR dimensions influence firm-level
IP and BP in the technology industry. In addition, we argue that PD moderates the
CSR-FP relationship.

The regression results of the control variables show that the determinants of
IP and BP vary significantly. Large MNEs are likely to achieve superior business
results, whereas the relationship between firm size and IP is not statistically signifi-
cant. In addition, our results suggest that MNEs with high RDI will likely demon-
strate poor IP, but RDI has no impact on BP. Previous empirical research on the
RDI-FP relationship also found evidence of the positive-to-insignificant or nega-
tive impact of RDI on FP. The extent of innovation may not consistently follow a
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linear path, because after a certain point, a large market size may reduce efficiency
(Mahajan et al. 2018). The direction of the relationship between a firm’s RDI and
performance differs when we consider FP from different perspectives. For example,
Leung and Sharma (2021) indicated that RDI harms financial performance in the
short-term (profitability) and has a positive effect on financial performance in the
long-term (firm value) but no significant impact on export performance. Although
ROA has a significant impact on IP and BP, the effect behaves quite differently. For
IP, the result indicates that MNEs with considerable ROA tend to have a low level of
IP. Conversely, the result shows that MNEs with substantial ROA are likely to dem-
onstrate improved BP. This result is consistent with that of Yang et al. (2020), which
indicated that for technology-intensive industries, short-term financial performance
measured by ROA is negatively correlated with the quality of innovation. However,
this result may be different in other industries or in the long term (Wang et al. 2019;
Yang et al. 2020).”

In terms of the main effect of the dimensions of CSR on IP, we show that GP is
positively significant to the IP of the technology MNESs. Our findings are consistent
with those of Broadstock et al. (2019) and Wang et al. (2019), which showed that the
ESG/CSR adoption criteria have a beneficial influence on firms’ ability to innovate,
thereby indicating that ESG/CSR practices improve firms’ ability to innovate. Our
findings also confirm those of Shapiro et al. (2015), who showed that corporate gov-
ernance positively and significantly affects IP by using two measures of innovation,
namely, invention patents, and new product sales. Our findings can assist technology
MNE:s in implementing innovative methods to gain considerable CSR advantages
and achieve sustainable development.

In terms of the main effect of the dimensions of CSR on BP, we find that EP and
SP are negatively and significantly related to BP. Our results consistently confirm
the findings of Di Giuli and Kostovetsky (2014), which indicated that an increase
in CSR performance is negatively related to future stock returns and firm ROA
reductions. Thus, the authors proposed that any returns to stakeholders from social
responsibility come at the direct expense of firm value. CSR strategies have differ-
ent outcomes, and the results rely on their implementation. By contrast, Broadstock
et al. (2019) confirmed that CSR policy adoption will preliminarily improve firms’
innovative ability and eventually positively impact their performance. Based on this
conclusion, we determine that the findings of Broadstock et al. (2019) are gener-
ally inconsistent with our results. However, in our study, we observe the moderating
effect of PD on the relationship between CSR and BP, whereby when PD is rela-
tively high (i.e., high PD), EP and SP are positively related to BP. By contrast, when
PD is relatively low (i.e., low PD), EP and SP are negatively related to BP.

Moreover, our findings show that in countries with a high environmental regu-
latory regime index, implementing CSR will reduce the BP of MNEs. Our study
results are consistent with those of Lanoie et al. (2008), which demonstrated that

2 QOur results remain robust and qualitatively the same when we add other control variables, such as the
ratio of the book value of property, plant, and equipment to total assets; the natural logarithm of capital
expenditure; and the ratio of R&D expense to total assets.
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long-term productivity drops in polluting industries following a rise in the strin-
gency of environmental regulations, which could be due to the large investments
frequently required to satisfy legislation in such areas.

5 Conclusion

The objective of this study is to logically elucidate and empirically measure the
impact of CSR on IP and BP, overcoming the conflicting, and often contradict-
ing, results obtained by previous studies. We present a fine-grained assessment of
the impact of CSR on IP and BP. Following prior research, we highlight the sig-
nificantly positive relationship between the G pillar and IP. In addition, we find evi-
dence of the favorable influence on BP from the high level of CSR in countries with
a high PD, whereas the CSR-BP relationship is negative in countries with a low PD.
Furthermore, when we perform an analysis by country, we observe that the CSR-BP
relationship of the MNEs in countries with a low PD and high environmental regu-
latory regime index ranking, such as Bermuda, Canada, Finland, Germany, Switzer-
land, the Netherlands, Sweden, and the United Kingdom, is negative. Conversely,
the CSR-BP relationship of the MNEs in countries with a high PD and low environ-
mental regulatory regime index ranking, such as China and India, is positive.

5.1 Managerial implications

From the perspective of IP, our regression results indicate that the implementation
of CSR will improve the IP of the technology MNEs. We encourage managers and
entrepreneurs interested in CSR to discover why following CSR practices that boost
IP is beneficial for technology MNEs. Technology MNEs must consider the influ-
ence factors of IP from the perspective of the MNEs’ proactive motivation. Con-
veying IP information can assist in gaining considerable investor support, thereby
enhancing the profitability of MNEs (Wang et al. 2019).

From the perspective of BP, our findings may result from the fact that not all
CSR activities create value for a company. We offer probable explanations for the
variation in the outcomes of various investigations (Bacinello et al. 2020; Broad-
stock et al. 2019; Di Giuli and Kostovetsky 2014; Gallego—Alvarez et al. 2011). Our
regression results imply that managers of technology MNEs should pay increased
attention to CSR adoption management to improve BP and consider the cultural
dimension, namely, PD. Moreover, we find that CSR has a positive relationship with
BP in economies with a low environmental regulatory regime index ranking and
national cultural backgrounds with a high PD. Our findings imply that the above
implication is especially relevant to MNEs operating in nations with such special-
ized contexts.
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5.2 Limitations and future research

Concerning limitations and future research directions, we present several ways in
which our work may be extended. First, our research does not include the MNEs
from the list of the world’s largest public companies in the technology industry
(Forbes 2019) lacking ESG scores. Some of the MNEs have only 2 years of ESG
score data, but in our study, we explore the MNEs using a 6-year period. Future
studies may explore MNEs by adding more MNEs to the sample. Second, we con-
sider PD as a moderating variable affecting the CSR-FP relationship, separated into
IP and BP. We recommend future research to explore whether other dimensions of
national culture will have a significant effect on the CSR-FP relationship. Third, dif-
ferent types of FP will produce different results (Bocquet et al. 2017). In our study,
we measure FP by narrowing the scope of FP to IP and BP. Future research may
explore the sustainable performance of MNEs by considering CO, as an undesired
output when measuring performance. Finally, using data from technology MNEs,
we investigate the moderating roles of PD on the CSR-IP and CSR-BP relationships
in large firms. We are aware of a few studies on SMEs, but future studies on SMEs
are necessary.

Funding The funding was provided by Ministry of Science and Technology (Grant No. 110-2410-H-034
-021 -MY3).
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