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Abstract: Although the importance of environmental orientation has been recognized, how and
under what conditions it influences green innovation is limited. To extend the research on green
innovation, our research examines the impacts of two dimensions of environmental orientation
on two types of green innovation, as well as the moderating role of political ties. Drawing
upon stakeholder theory and resource-based view, we propose research hypotheses. We perform
hierarchical regression analysis to validate the hypotheses that is based on survey data collected in
253 Chinese manufacturing companies. Our findings indicate that internal environmental orientation
and external environmental orientation are positively linked with both green product innovation
and green process innovation. The effect of internal environmental orientation on green process
innovation is stronger than that of green product innovation. In addition, political ties strengthen the
positive impacts of internal environmental orientation on green product innovation and green process
innovation, while attenuating the positive impact of external environmental orientation on green
process innovation. These findings contribute to theory and practice by enriching our understanding
of how two dimensions of environmental orientation affect two types of green innovation.
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1. Introduction

Since the increasing environmental pressures from different stakeholders, firms should maintain
their products/services and operations to be environment-friendly [1–3]. As a result, management
perception of environmental management has transformed from a cost center to a profit center to
meet the requirements of environment protection [4–6]. Further, a growing number of firms are
considering green innovation to be a critical approach to reduce their negative impacts on natural
environment [7–11]. For example, Chang suggested that green innovation is critical for a firm to gain
competitive advantage [7]. Tseng et al. found that green innovation practices are effective methods for
coping with uncertainty [9]. Recently, Li et al. [10] and Albort-Morant et al. [11] indicated that firms
need to improve green innovation performance when facing pressures from various stakeholders.
Therefore, there is need to investigate how to promote green innovation.

Environmental orientation is defined as the extent to which managers of the firm recognize the
importance of its environmental problems [12]. It is often embodied in corporate mission statements
and includes two dimensions: internal environmental orientation and external environmental
orientation [12]. Internal environmental orientation is defined as the aspects of the firm’s internal
values, norms of moral behavior, and efforts committed to environmental conservation. External
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environmental orientation refers to the firm’s attitude toward environmental conservation that
may influence its relationships with external stakeholders, including suppliers, government, and
community, etc. Previous studies suggested that the importance of environmental orientation has
been realized [13–17]. For example, Menguc and Ozanne [17] and Fraj-Andrés et al. [15] found
that environmental orientation has a positive impact on organizational performance. Recently,
Aboelmaged further suggested that the effect of environmental orientation on firm performance
is indirect and mediated by eco-innovation practices [13]. However, most previous studies focused on
the performance outcomes of environmental orientation.

Suggested by stakeholder theory, firms need to sustain their competitive advantages via meeting
stakeholders’ demands [8,18]. It is critical for firms to consider the expectations and interests of various
stakeholders [19,20]. Since environmental orientation reflects the manner and internal climate of a firm
responding to environmental issues that are concerned by different stakeholders, it is suggested to be
an important antecedent of green innovation [21,22]. However, our understanding of the influence of
environmental orientation on green innovation is still limited. Thus, the first research question is: how
environmental orientation influences green innovation?

Another research gap lies in that even both internal and external environmental orientations facilitate
green innovation, their effects on green product and process innovations may be different. Internal
environmental orientation focuses on the internal efforts of firms that are committed to environmental
protection, while external environmental orientation focuses on relationship management with firms’
external stakeholders [12]. Thus, internal integration may facilitate green process innovation more
effectively than green product innovation [10,11]. However, external integration may facilitate green
product innovation more effectively than green process innovation [10,11]. This article employs a
comparative method and it clarifies the relative contributions of the two dimensions of environmental
orientation on two types of green innovation.

Resource-based view (RBV) is also applied by previous studies to investigate the antecedents
of green innovation [23,24]. RBV can be used to complement stakeholder theory, because firms may
perceive stakeholders’ satisfaction as an important asset [8,25]. When firms deem the government as an
indispensable resource, they are likely to develop linkages with the government by all means [8,26,27].
Based on RBV, as an important external resource, political capital is expected to strengthen the
importance of environmental orientation. However, from the perspective of stakeholder theory, once
political legitimacy is established, the importance of environmental orientation is likely to be decreased
due to the high cost of dealing with environmental issues [28]. Thus, RBV and stakeholder theory
suggest different moderating effects of political ties in the environmental orientation-green innovation
link. By combining these two theories, we suggest that political ties strengthen the importance of
internal environmental orientation as it enhances firms’ capabilities of gain resources, while political
ties reduce the importance of external environmental orientation, since firms that heavily depend
on the government may engage in more political-related activities to address external stakeholders’
environmental concerns [8]. Thus, our third research question is: whether political ties influence the
influence of environmental orientation on green innovation?

To address these research gaps, this study explores three questions by integrating RBV and
stakeholder theory. First, what are the impacts of two dimensions of environmental orientation
(i.e., internal and external environmental orientation) on two types of green innovation (i.e., green
product and process innovation)? Second, how internal and external environmental orientations affect
two types of green innovation differently? Third, how political ties influence the links between two
dimensions of environmental orientation and two types of green innovation? The answers of these
questions will contribute to theory and practice in environmental orientation and green innovation.

The structure of this article is organized, as follows. Research hypotheses are established in
Section 2. Section 3 describes the methodology, including sample, data, reliability, and validity.
The following Section 4 presents the analysis results. Section 5 discusses theoretical contributions
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and managerial implications of this article. Section 6 summarizes the conclusion and provides
future directions.

2. Research Hypotheses

In this article, we combine stakeholder theory and RBV to examine the influence of environmental
orientation on green innovation. We develop a model positioning political ties as a moderating variable
on the influence of environmental orientation on green innovation. We present the hypothesized
relationships in Figure 1.
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2.1. Environmental Orientation and Green Innovation

Due to increasing environmental pressure, firms also increase their consciousness of
environmental issues [8]. Based on stakeholder theory, if the wide variety of stakeholders expresses
expectations on environment conservation, firms should enhance their environmental practices to
meet these demands [8,20]. Thus, environmental orientation is proposed to influence green innovation
to deal with the concerns of stakeholders [19,20].

A great number of firms deemed internal environmental orientation as a kind of
pro-environmental culture and climate [14,29,30]. According to RBV, organizational culture and climate
can be deemed as important resources helping firms gain sustainable competitive advantages [8,23,24].
Perceiving organizational culture and climate as resources can shape firms’ strategic vision and
motivate employees to care about the environment, which might be conductive to the implementation
of green innovation [14]. Stakeholder theory also suggests that internal environmental orientation is
conductive to green innovation by satisfying the interests of various stakeholders, such as employees
and community [18–20]. Therefore, this study proposes:

Hypothesis 1 (H1): Internal environmental orientation is positively linked with (a) green product innovation
and (b) green process innovation.

Internal environmental orientation focuses on the internal efforts of firms that are committed to
protect the environment [12]. Thus, internal environmental orientation is likely to impose a higher
influence on green process innovation, since green process innovation is relatively easier and has less
risk [8,10,11]. Whereas, green product innovation is longer-term oriented and it has more risk [10,11].
Internal environmental orientation is likely to be not enough to facilitate green product innovation.
Therefore, we propose:
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Hypothesis 1c (H1c): The impact of internal environmental orientation on green process innovation is stronger
than that of green product innovation.

External environmental orientation reflects managerial perceptions of the need to respond to
the concerns of external stakeholders on environmental problems [29]. These stakeholders may
impose formal (e.g., regulations) and/or informal (e.g., norms) pressures on firms [14]. Based on
stakeholder theory, firms should deal with environmental issues in accordance with stakeholders’
demands [8,20]. Organizations tend to implement green product and process innovation to improve
their legitimacy [14].

Stakeholder theory argues that managerial perception of stakeholders’ demands is a critical driver
for organizations’ different strategic behaviors [2,8,10]. Thus, firms realizing the need to respond to
environmental issues will be more likely to conduct both green product and process innovation [10,19].
In addition, external environmental orientation can be viewed as an important resource creating
sustainable competitive advantages [8,14]. Accordingly, this article hypothesizes:

Hypothesis 2 (H2): External environmental orientation is positively linked with (a) green product innovation
and (b) green process innovation.

Since external environmental orientation involves a firm’s relationships with external
stakeholders [12], it will be conductive to the achievement of long-term oriented and risky goals.
When compared with green process innovation, green product innovation is longer-term oriented and
more risky [10,11]. Thus, we propose external environmental orientation to have a greater effect on
green product innovation. Accordingly, we hypothesize:

Hypothesis 2c (H2c): The impact of external environmental orientation on green product innovation is
stronger than that of green process innovation.

2.2. The Moderating Role of Political Ties

Political ties refer to close relationships of managers with the government officials [8], which
may help firms to gain benefits, such as special treatment, tax preference, relaxed regulation over
their competitors, and other valuable resources [31]. Although the central planning system has been
gradually phased out by Chinese government, business activities still need to face many administrative
interventions [8,27]. Thus, political ties may play a critical role in affecting environmental protection
activities in China. Many firms often depend upon their relations with the government officials for
gaining resources by providing unreciprocated gifts [8] or via corporate philanthropy [26,27].

According to RBV, political ties are inimitable and valuable resources that can be used to better
respond to external stakeholders’ demands [8]. Specifically, political ties may offer financial support
and preferential policies (e.g., tax preference, fiscal subsidies, discount, or interest free bank lending)
to deal with environmental concerns [8]. The more political resources that can be gained by the firm,
the greater expected gains are likely to be obtained from internal environmental orientation [32–34].
Thus, firms with adequate political resources tend to achieve better green innovation performance
via internal environmental orientation when compared with firms with little political resources.
Accordingly, we hypothesize that:

Hypothesis 3 (H3): Political ties strengthen the positive link between internal environmental orientation and
(a) green product innovation and (b) green process innovation.

Inversely, stakeholder theory suggests that, if a firm possesses sufficient political resources, it may
engage in more political-related activities to meet external stakeholders’ demands [8]. The lower
the political ties, the more inclination firms have to conduct green innovation in order to address
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environmental issues [35]. However, in the context of higher political ties, it is likely that firms may
have little incentives to deal with environmental concerns via green innovation. In this case, the effect
of external environmental orientation on green innovation will be reduced. Thus, we propose:

Hypothesis 4 (H4): Political ties attenuate the positive link between external environmental orientation and
(a) green product innovation and (b) green process innovation.

3. Research Methods

3.1. Samples and Surevey Data

In our study, we collected data in Chinese manufacturing firms to examine the research hypotheses.
As China has many different provinces, and the levels of marketization and economic development are
diverse in different provinces, this article strategically chose five regions (i.e., Zhejiang, Guangdong,
Shandong, Henan, and Sichuan) to reflect the different degrees of marketization and economic
development. Zhejiang and Guangdong are located in Yangtze River Delta and Pearl River Delta,
respectively, and they enjoy the highest levels of marketization and economic development. Shandong
locates Bohai Coastal Region and reflects the average level of economic development. Henan and
Sichuan located in middle China and southwest China, and reflect the lower level of economic
development. In this way, we can minimize the potential influence of regional bias.

According to published industry directories, we first randomly selected 2000 companies
(400 in each region). Subsequently, we contacted these selected firms by phone or email to appoint the
informants and ask for their assistance. After informing the research goal of the study and guaranteeing
the confidentiality of responses, 496 informants agreed to engage in our survey. The informants have
titles, including CEO, president, and supply chain managers, etc. In the final sample, 28.1% respondents
are senior managers, 48.6% respondents are supply chain managers, and 23.3% respondents are
managers directly dealing with environment management. These informants are knowledgeable in
their firms’ internal operations and external environment.

Afterwards, questionnaires were sent to the participants agreeing to take part in our study. We
informed the informants that if they are not sure the answers of some questions, they could identify an
appropriate person to help them. We also told the participants to answer the questions truthfully to
decrease the possible social desirability bias. We also reminded the informants to improve the response
rate after the questionnaire was sent. We promised to offer informants a summary report of the study
as an incentive of completing the questionnaire.

We finally obtained 253 useful questionnaires, yielding the response rate of 51.0% (253/496).
The sampled firms cover several different industries, such as communication and computers related
equipment, electrical machinery and equipment, chemical and related products, and machinery
and engineering. The average age of the sampling firms is 16.1 years (SD = 16.0) and the average
number of employees is 954.1 (SD = 1585.8). In addition, 28.4% of the firms are state-owned
and collective enterprises, 52.2% of the firms are private enterprises, and 19.4% of the firms are
foreign-invested enterprises.

To examine non-response bias, we conducted two analyses. We first contrasted non-responding
companies with responding companies (agreed to take part in the research). We did not find significant
differences in firm size and firm age between these two groups. We then contrasted the companies that
were responding early with the companies responding late. We also did not find significant differences
in firm age, firm size, internal environmental orientation, external environmental orientation, green
product innovation, green process innovation, and political ties between these two groups. Therefore,
these results suggest that there is not serious non-response bias.

According to the suggestions that were proposed by Podsakoff et al. [36], we employed several
methods to reduce or examine the possible influence of common method variance (CMV). First, we
mixed the measurement items of distinct constructs when developing the questionnaire. Therefore,
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context related CMV can be alleviated. Second, this article assessed the factor structure of the variables
by conducting Harman’s one-factor test. Exploratory factor analysis generated six factors, which
explain 75.2% of the total variance. Further, the first factor only explains 23.6% of the total variance.
Finally, we performed confirmatory factor analysis (CFA) to examine the possible influence of CMV.
A model setting all the measurement items was established to a single factor. The fit indices of this CFA
model are not satisfactory: χ2(324) = 2700.40, RMSEA = 0.20, NNFI = 0.85, CFI = 0.86, and SRMR = 0.12.
However, the CFA model correlating every item with its expecting construct fits the data well. Thus,
CMV is not an issue in our research.

3.2. Measurements Items

This research first generated measurement items based on the existing literature and then modified
according to feedbacks from pre-test and face-to-face interviews with top managers. Items that were
used in this research were measured employing a seven-point Likert scale (1 indicates strongly disagree
and 7 indicates strongly agree). As we initially developed English version of the questionnaire,
translation, and back-translation method was used to assure linguistic equivalence of our scale.
In specific, two researchers translated an English version of the scale into Chinese and another two
researchers then back translated Chinese version of the questionnaire into English. These two versions
of the questionnaires were reviewed by a bilingual scholar. Finally, we conducted pre-test and
interviews with eight executives being randomly chosen in Zhengzhou. We modified the wording of
several measures according to the feedback to develop the formal scale. List of measurement scales are
shown in Appendix A.

Environmental orientation. We measured internal environmental orientation and external
environmental orientation using six-item and seven-item scales, respectively, adapted from
Banerjee [12]. Cronbach’s alpha coefficient of internal environmental orientation is 0.936. Cronbach’s
alpha coefficient of external environmental orientation is 0.851.

Green innovation. Both green product innovation and green process innovation were measured
using four-item scales that were adapted from Chen et al. [37]. Cronbach’s alpha coefficient of green
product innovation is 0.939. Cronbach’s alpha coefficient of green process innovation this scale is 0.945.

Political ties. A four-item scale developed by Sheng et al. [38] was used to measure political ties.
Cronbach’s alpha coefficient of political ties is 0.868.

Control variables. Green innovation may be influenced by organizational demographics and
technology turbulence [39–41]. Therefore, this article considered firm age, firm size, type of industries,
as well as technology turbulence as control variables. Firm age and firm size were assessed by
computing the natural logarithm of the years of establishment and number of employees separately.
We employed a dummy variable to assess the type of industries (high-tech enterprises = 1 and
non-high-tech enterprises = 0). Technology turbulence was measured with a four-item scale developed
that was based on Sheng et al. [38]. Cronbach’s alpha coefficient of technology turbulence is 0.839.

3.3. Reliability and Validity

This article established content validity by developing measurement items based on the previous
literature, and performing pre-test. This study employed Cronbach’s α and composite reliability (CR)
value to verify construct reliability [42]. As Table 1 presents, all the Cronbach’s α and CR values in our
article are greater than the critical value of 0.70. Therefore, the reliability of this research is ensured.
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Table 1. Results of confirmatory factor analysis (CFA).

Constructs Scale Items Standardized
Factor Loadings Cronbach’s α AVE Composite

Reliability

Internal
environmental

orientation

IEO2 0.80

0.936 0.704 0.938
IEO3 0.91
IEO4 0.91
IEO5 0.91
IEO6 0.81

External
environmental

orientation

EEO1 0.58

0.851 0.502 0.854

EEO3 0.63
EEO4 0.60
EEO5 0.67
EEO6 0.86
EEO7 0.87

Green product
innovation

GPT1 0.87

0.938 0.792 0.939
GPT2 0.91
GPT3 0.90
GPT4 0.88

Green process
innovation

GPI1 0.88

0.945 0.812 0.945
GPI2 0.90
GPI3 0.93
GPI4 0.89

Political ties

PT1 0.85

0.868 0.667 0.886
PT2 0.90
PT3 0.89
PT4 0.58

Technology
turbulence

TT1 0.81

0.839 0.583 0.843
TT2 0.50
TT3 0.90
TT4 0.78

Fit indices: χ2(309) = 863.68, RMSEA = 0.081, NNFI = 0.96, CFI = 0.97, and SRMR = 0.059.

To evaluate convergent validity, we conducted a CFA [42]. The CFA results suggest that the CFA
model fits the data well (χ2(309) = 863.68, RMSEA = 0.081, NNFI = 0.96, CFI = 0.97, and SRMR =
0.059). Results that are shown in Table 1 also reveal that each factor loading is significant in this article,
which offer support for good convergent validity. Furthermore, all the average variances extracted
(AVE) values are higher than the threshold value of 0.50, which provide further evidence for justified
convergent validity.

To check discriminant validity, this research contrasted the square root of AVE values of constructs
with its inter-correlations. As shown in Table 2, the square roots of the AVE values of all the constructs
are higher than its inter-correlations. Thus, discriminant validity of this research is satisfactory.

Table 2. Means, standard deviations, and correlations.

Variables 1 2 3 4 5 6 7 8 9

1. Firm size -
2. Firm age 0.524 *** -
3. Industry type −0.123 −0.014 -
4. Technology turbulence −0.052 −0.118 0.053 0.764
5. Internal environmental orientation 0.013 −0.017 −0.094 0.517 *** 0.839
6. External environmental orientation −0.064 −0.063 −0.062 0.390 *** 0.669 *** 0.708
7. Political ties 0.172 ** 0.103 −0.042 0.323 *** 0.284 *** 0.386 *** 0.817
8. Green product innovation 0.027 0.109 −0.106 0.557 *** 0.582 *** 0.522 *** 0.388 *** 0.890
9. Green process innovation −0.005 0.012 −0.139 * 0.534 *** 0.644 *** 0.556 *** 0.320 *** 0.726 *** 0.901
Mean 5.334 2.471 0.597 4.591 4.737 4.942 4.947 4.939 5.086
SD 1.859 0.769 0.492 1.184 1.209 0.803 1.139 1.157 1.244

Note: * p < 0.05; ** p < 0.01; *** p < 0.001 (two-tailed); bold values on the diagonal are the square root of AVE values.
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4. Analysis Results

In this study, we conducted hierarchical regression analyses to examine the hypothesized
relationships. To reduce the possible influence of multi-collinearity, we mean-center independent
variables and moderator to constitute interaction terms [43]. We present the regression results in
Table 3.

Table 3. Results of regression analysis (standardized coefficients)

Variables
Green Product Innovation Green Process Innovation

Model 1 Model 2 Model 3 Model 4 Model 5 Model 6

Control variables
Firm size −0.072 −0.059 −0.109 * −0.050 −0.039 −0.083
Firm age 0.213 *** 0.201 *** 0.190 *** 0.101 0.084 0.081
Industry type −0.142 ** −0.094 * −0.085 † −0.173 ** −0.112 * −0.104 *
Technology turbulence 0.586 *** 0.374 *** 0.358 *** 0.553 *** 0.287 *** 0.297 ***

Independent variable
Internal environmental orientation (IEO) 0.235 *** 0.232 *** 0.349 *** 0.360 ***
External environmental orientation (EEO) 0.223 *** 0.189 ** 0.206 *** 0.209 ***

Moderators
Political ties (PT) 0.171 ** 0.094 †

Interaction terms
IEO × PT 0.130 ** 0.115 *
EEO × PT −0.028 −0.092 †

R square 0.362 0.491 0.521 0.321 0.510 0.534
Adjusted R square 0.352 0.479 0.503 0.310 0.498 0.517
R square change 0.129 *** 0.030 ** 0.189 *** 0.024 **

Note: † p < 0.1; * p < 0.05; ** p < 0.01; *** p < 0.001 (two-tailed).

For H1a and H2a, we hypothesize that two dimensions of environmental orientation are positively
linked with green product innovation. As indicated in Table 3 (Model 2), the effects of internal
environmental orientation (β = 0.235, p < 0.001) and external environmental orientation (β = 0.223,
p < 0.001) on green product innovation are significant. That is, the level of green product innovation
is likely to be higher for firms with greater levels of internal environmental orientation and external
environmental orientation. Thus, H1a and H2a are supported.

For H1b and H2b, we propose that two dimensions of environmental orientation are positively
linked with green process innovation. As demonstrated in Table 3 (Model 5), the effects of internal
environmental orientation (β = 0.349, p < 0.001) and external environmental orientation (β = 0.206,
p < 0.001) on green process innovation are significant. These results reveal that the level of green process
innovation would be higher for firms with higher levels of internal environmental orientation and
external environmental orientation, which provide empirical evidence for H1b and H2b. H1c proposes
that the impact of internal environmental orientation on green process innovation is stronger than that
of green product innovation. H2c predicts that the impact of external environmental orientation on
green product innovation is stronger than that of green process innovation. In this study, we compared
the effects of internal and external environmental orientation on green process innovation with those
of green product innovation. The results reveal that internal environmental orientation has a higher
impact on green process innovation than on green product innovation (p < 0.05), while the effects
of external environmental orientation on green product and process innovation are not significant
(p > 0.1). Thus, H1c is supported and H2c is not supported.

H3a and H3b hypothesize that the impacts of internal environmental orientation on green product
innovation and green process innovation is likely to be stronger in the case of higher levels of political
ties. Our results support both H3a and H3b. Model 3 in Table 3 reveals that the interaction between
internal environmental orientation and political ties has a positive effect on green product innovation
(β = 0.130, p < 0.01). The significant moderating role of political ties on the internal environmental
orientation-green product innovation link is shown in Figure 2. Model 6 in Table 3 suggests that the
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interaction between internal environmental orientation and political ties has positive effect on green
process innovation (β = 0.115, p < 0.05). We depict this significant moderating effect in Figure 3.Sustainability 2018, 10, 4674 9 of 15 
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product innovation.
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process innovation.

H4a and H4b suppose that the effects of external environmental orientation on green product
innovation and green process innovation are likely to be weaker when the levels of political ties are
higher. These results provide support for H4b, but not for H4a. Model 3 in Table 3 suggests that the
interaction between external environmental orientation and political ties is not significantly linked
with green product innovation (β = −0.028, p > 0.1). Model 6 in Table 3 illustrates that the interaction
between external environmental orientation and political ties is negatively linked with green process
innovation (β = −0.092, p < 0.1). We demonstrate the significant moderating role of political ties on the
external environmental orientation-green process innovation link in Figure 4.
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Figure 4. Interactive effects of external environmental orientation and political ties on green
process innovation.

5. Discussions

In this article, we investigate whether and under what conditions environmental orientation
influences green innovation. Drawing upon stakeholder theory and RBV, we extend environmental
orientation and green innovation literature by examining the effects of two dimensions of
environmental orientation on two types of green innovation, and the moderating role of political
ties. Specifically, this article develops and examines a framework proposing the association between
environmental orientation and green innovation depends on political ties.

Our findings indicate positive effects of internal and external environmental orientation on green
product and process innovation. These results suggest that firms with a higher level of internal and
external environmental orientation are more likely to take part in green product and process innovation
activities. Since previous studies have indicated the positive link between environmental and firm
performance [13–17,44], green innovation may play mediating role in this link.

Political ties are also important for firms implementing green innovation [8]. This study
incorporates political ties into the model to examine its moderating role on the association between
environmental orientation and green innovation. Our findings illustrate that political ties strengthen
the positive impacts of internal environmental orientation on green product innovation and green
process innovation, while attenuating the positive impact of external environmental orientation on
green process innovation.

This article collected data from informants with distinct positions within their company.
Specifically, 71 of the informants are CEO or president and 182 of the informants are department
managers. For a robustness test, this article divided the sample into two groups (group 1: senior
managers; group 2: middle-level managers) and repeated the regression analysis. The results of group
1 provide empirical support for H1a, H1b, H2a, H2b, and H3a. However, H1c, H3b, and H4b are also
supported in the main analyses. The possible explanation for these differences is the small sample size
of group 1 (71 vs. 253). The empirical evidence supporting for H1a, H1b, H2a, H2b, and H3a based on
a small sample improves our confidence in the robust of these findings. The results of group 1 provide
empirical support for H1a, H1b, H2a, H2b, H3a, and H3b. Only H1c and H4b are not supported when
compared with the results of main analyses. Similarly, the possible reason is the reduction of sample
used in the analysis (182 vs. 253). Since most of the hypotheses are still supported in the further
analyses, the findings of this research are robust.

Although this article provides empirical support for the positive effect of environmental
orientation on green innovation, rival hypotheses may exist [45]. For instance, higher levels of green



Sustainability 2018, 10, 4674 11 of 15

product and process innovation may develop an environmental protection climate and culture. This
article mitigates the possibility of such a rival hypothesis. First, previous studies generally suggest that
environmental orientation is conductive to green innovation instead of the opposite [19,20]. Further,
interviews with executives indicate that environmental orientation is a critical antecedent facilitating
green innovation. Therefore, we develop hypotheses that are based on theory and practice, rather than
statistical results.

5.1. Theoretical Contributions

This article makes contributions to theory and literature in several ways. First, our research
enriches the environmental orientation and green innovation literature by combining stakeholder
theory and RBV. Adopting the combining theoretical perspective, this article explores the effect of
environmental orientation on green innovation and the moderating role of political ties. Thus, our
research provides novel insights that help in understanding relationships among environmental
orientation, green innovation, and political ties.

Second, this article enriches green innovation literature through examining the influences of two
dimensions of environmental orientation on two types of green innovation. Since most previous
literature focused on the effect of environmental orientation on firm performance [13–17], and
neglected its effect on green innovation. By investigating the effect of environmental orientation
on green innovation, this study extends our understanding on antecedents of green innovation.
This research also contributes to literature by comparing the effects of internal and external
environmental orientations on two types of green innovation. Our findings suggest that the impact
of internal environmental orientation on green process innovation is stronger than that of green
product innovation.

Finally, this article contributes to theory through exploring the moderating effects of political ties.
Most previous studies have considered the influence of environmental orientation or political ties on
performance in an independent way [8,14]. Our results suggest that both environmental orientation
and political ties are important for firms conducting green innovation. These two factors interact to
affect green innovation. Political ties are conductive to the internal environmental orientation, while
they are harmful for the positive association between external environmental orientation and green
process innovation.

5.2. Managerial Implications

This article provides several useful managerial implications. First, our results verify the
benefits of environmental orientation by revealing that both internal and external environmental
orientation are positively linked with green product and process innovation. Although the performance
consequences of environmental orientation have been recognized, firms are often puzzled with the
influence of environmental orientation on green innovation. This research suggests that firms should
consider environmental issues when making decisions and reduce the negative impacts of their
products/services and operational activities. Thus, this study offers empirical evidence for the
important role of environmental orientation in facilitating green innovation.

Second, managers should also notice that the effects of internal environmental orientation on
two types of green innovation are different. Thus, firm should be cautious in adopting environmental
orientation. If the resources of the firm are limited, and its goal is to implement green process
innovation, internal environmental orientation may be appropriate.

Third, it is also critical for executives to care about that political ties affect the environmental
orientation-green innovation relationship. Overlooking the moderating role of political ties would
significantly reduce the benefits of environmental orientation. Especially, the moderating effects of
political ties are different for internal environmental orientation and external environmental orientation.
Executives should balance their investment into environmental orientation and political ties to facilitate
green innovation.
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6. Conclusions and Limitations

Environmental orientation is critical for firms to promote green innovation [21,22]. Based on
stakeholder theory and RBV, this article extends environmental orientation and green innovation
literature through assessing the moderating effect of political ties. Specifically, our results reveal that
internal environmental orientation and external environmental orientation are positively related with
both green product innovation and green process innovation. Internal environmental orientation
has a stronger effect on green process innovation than that of green product innovation. Hence, our
research provides empirical support for the important role of environmental orientation in facilitating
green innovation. Moreover, political ties strengthen the positive impacts of internal environmental
orientation on green product innovation and green process innovation, while attenuating the positive
impact of external environmental orientation on green process innovation.

This study also has several limitations that should be further studied in future. First, this article
collected data using single informant in each company. Such a design may give rise to self-confirmation
bias overstating the link between environmental orientation and green innovation [36]. Although,
we employed several approaches to assess or minimize the potential influence of common method
bias, further research may collect survey data through multiple respondents to further examine these
results. To reduce the influence of endogeneity, future studies should also collect longitudinal data.

Second, this article examines the direct effect of environmental orientation on green innovation.
However, this relationship may be indirect. Some mediators (e.g., environmental strategy and top
management commitment) through which environmental orientation affect green innovation may exist.
Future research may provide more insightful findings by exploring the mediating roles of these factors.

Third, our research tests the moderating effect of political ties. Future studies should explore
how other contingency variables, such as supply chain integration, environmental uncertainty, and
organizational learning, may influence the association between environmental orientation and green
innovation. Furthermore, these moderators may interactively to moderate the effects of environmental
orientation on green innovation. Therefore, further research could employ a configurational approach
to gain more novel insights.
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Appendix A. List of Measurement Items

Constructs Measurement Items

Internal
environmental
orientation [10]

IEO1: Environmental issues are not very relevant to the major function of our firm (R) *

IEO2: At our firm, we make a concerted effort to make every employee understand the
importance of environmental preservation

IEO3: We try to promote environmental preservation as major goal across all departments

IEO4: Our firm has a clear policy statement urging environmental awareness in every area
of operations

IEO5: Environmental preservation is high priority activity in our firm

IEO6: Preserving the environment is a central corporate value in our firm
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Constructs Measurement Items

External
environmental
orientation [10]

EEO1: The natural environment does not currently affect our firm’s business activity (R)

EEO2: The financial well-being of our firm depends on the state of the natural
environment*

EEO3: In our firm, environmental preservation is largely an issue of maintaining a good
public image

EEO4: Our firm’s responsibility to its customers, stockholders, and employees is more
important than our responsibility toward environmental preservation (R)

EEO5: Environmental preservation is vital to our firm’s survival

EEO6: Our firm has a responsibility to preserve the environment

EEO7: Our firm strives for an image of environmental responsibility

Green product
innovation [29]

GTI1: Our firm chooses the materials of the product that produce the least amount of
pollution for conducting the product development or design

GTI2: Our firm chooses the materials of the product that consume the least amount of
energy and resources for conducting the product development or design

GTI3: Our firm uses the fewest amount of materials to comprise the product for
conducting the product development or design

GTI4: Our firm would circumspectly deliberate, whether the product is easy to recycle,
reuse, and decompose for conducting the product development or design

Green process
innovation [29]

GSI1: The manufacturing process of our firm effectively reduces the emission of hazardous
substances or waste

GSI2: The manufacturing process of our firm recycles waste and emission that allow them
to be treated and re-used

GSI3: The manufacturing process of our firm reduces the consumption of water, electricity,
coal or oil

GSI4: The manufacturing process of our firm reduce the use of raw materials

Political ties [30]

PT1: Top managers at our firm have maintained good personal relationships with officials
in various levels of government

PT2: Top managers at our firm have developed good connections with officials in
regulatory and supporting organizations such as tax bureaus, state banks, and commercial
administration bureaus

PT3: So far, our firm’s relationship with regional government officials has been in a good
shape

PT4: Our firm has spent substantial resources in building relationships with government
officials

Technology
turbulence [30]

TT1: The technology in our industry is changing rapidly

TT2: It is very difficult to forecast the technology development direction in our industry

TT3: Most technological developments in our industry are radical changes on existing
techniques

TT4: The technological changes in our industry can bring many opportunities for firms

* Items are deleted after reliability or validity analysis.

References

1. Jiang, W.; Chai, H.; Shao, J.; Feng, T. Green entrepreneurial orientation for enhancing firm performance:
A dynamic capability perspective. J. Clean. Prod. 2018, 198, 1311–1323. [CrossRef]

2. Taoketao, E.; Feng, T.; Song, Y.; Nie, Y. Does sustainability marketing strategy achieve payback profits?
A signaling theory perspective. Corp. Soc. Responsib. Environ. Manag. 2018, 25, 1039–1049. [CrossRef]

http://dx.doi.org/10.1016/j.jclepro.2018.07.104
http://dx.doi.org/10.1002/csr.1518


Sustainability 2018, 10, 4674 14 of 15

3. Wong, C.W.; Lai, K.H.; Shang, K.C.; Lu, C.S.; Leung, T.K.P. Green operations and the moderating role of
environmental management capability of suppliers on manufacturing firm performance. Int. J. Prod. Econ.
2012, 140, 283–294. [CrossRef]

4. Gabler, C.B.; Panagopoulos, N.; Vlachos, P.A.; Rapp, A. Developing an environmentally sustainable business
plan: An international B2B case study. Corp. Soc. Responsib. Environ. Manag. 2017, 24, 261–272. [CrossRef]

5. Feng, T.; Cai, D.; Wang, D.; Zhang, X. Environmental management systems and financial performance:
The joint effect of switching cost and competitive intensity. J. Clean. Prod. 2016, 113, 781–791. [CrossRef]

6. Feng, T.; Wang, D. The influence of environmental management systems on financial performance:
A moderated-mediation analysis. J. Bus. Ethics 2016, 135, 265–278. [CrossRef]

7. Chang, C.H. The influence of corporate environmental ethics on competitive advantage: The mediation role
of green innovation. J. Bus. Ethics 2011, 104, 361–370. [CrossRef]

8. Lin, H.; Zeng, S.X.; Ma, H.Y.; Qi, G.Y.; Tam, V.W. Can political capital drive corporate green innovation?
Lessons from China. J. Clean. Prod. 2014, 64, 63–72. [CrossRef]

9. Tseng, M.L.; Wang, R.; Chiu, A.S.; Geng, Y.; Lin, Y.H. Improving performance of green innovation practices
under uncertainty. J. Clean. Prod. 2013, 40, 71–82. [CrossRef]

10. Li, D.; Zheng, M.; Cao, C.; Chen, X.; Ren, S.; Huang, M. The impact of legitimacy pressure and corporate
profitability on green innovation: Evidence from China top 100. J. Clean. Prod. 2017, 141, 41–49. [CrossRef]

11. Albort-Morant, G.; Leal-Rodríguez, A.L.; De Marchi, V. Absorptive capacity and relationship learning
mechanisms as complementary drivers of green innovation performance. J. Knowl. Manag. 2018, 22, 432–452.
[CrossRef]

12. Banerjee, S.B. Corporate environmentalism: The construct and its measurement. J. Bus. Res. 2002, 55, 177–191.
[CrossRef]

13. Aboelmaged, M. Direct and indirect effects of eco-innovation, environmental orientation and supplier
collaboration on hotel performance: An empirical study. J. Clean. Prod. 2018, 184, 537–549. [CrossRef]

14. Chan, R.Y. Corporate environmentalism pursuit by foreign firms competing in China. J. World Bus. 2010, 45,
80–92. [CrossRef]

15. Fraj-Andrés, E.; Martinez-Salinas, E.; Matute-Vallejo, J. A multidimensional approach to the influence of
environmental marketing and orientation on the firm’s organizational performance. J. Bus. Ethics 2009, 88,
263–286. [CrossRef]

16. Hong, P.; Kwon, H.B.; Jungbae Roh, J. Implementation of strategic green orientation in supply chain:
An empirical study of manufacturing firms. Eur. J. Innov. Manag. 2009, 12, 512–532. [CrossRef]

17. Menguc, B.; Ozanne, L.K. Challenges of the “green imperative”: A natural resource-based approach to the
environmental orientation–business performance relationship. J. Bus. Res. 2005, 58, 430–438. [CrossRef]

18. Kassinis, G.; Vafeas, N. Stakeholder pressures and environmental performance. Acad. Manag. J. 2006, 49,
145–159. [CrossRef]

19. Huang, Y.C.; Ding, H.B.; Kao, M.R. Salient stakeholder voices: Family business and green innovation
adoption. J. Manag. Organ. 2009, 15, 309–326. [CrossRef]

20. Huang, C.L.; Kung, F.H. Drivers of environmental disclosure and stakeholder expectation: Evidence from
Taiwan. J. Bus. Ethics 2010, 96, 435–451. [CrossRef]

21. Chen, Y.; Tang, G.; Jin, J.; Li, J.; Paillé, P. Linking market orientation and environmental performance:
The influence of environmental strategy, employee’s environmental involvement, and environmental
product quality. J. Bus. Ethics 2015, 127, 479–500. [CrossRef]

22. Mondéjar-Jiménez, J.; Segarra-Oña, M.; Peiró-Signes, Á.; Payá-Martínez, A.M.; Sáez-Martínez, F.J.
Segmentation of the Spanish automotive industry with respect to the environmental orientation of firms:
Towards an ad-hoc vertical policy to promote eco-innovation. J. Clean. Prod. 2015, 86, 238–244. [CrossRef]

23. Aragón-Correa, J.A.; Sharma, S. A contingent resource-based view of proactive corporate environmental
strategy. Acad. Manag. Rev. 2003, 28, 71–88. [CrossRef]

24. Portillo-Tarragona, P.; Scarpellini, S.; Moneva, J.; Valero-Gil, J.; Aranda-Usón, A. Classification and
Measurement of the Firms’ Resources and Capabilities Applied to Eco-Innovation Projects from a
Resource-Based View Perspective. Sustainability 2018, 10, 3161. [CrossRef]

25. Lourenco, I.C.; Branco, M.C.; Curto, J.D.; Eugenio, T. How does the market value corporate sustainability
performance. J. Bus. Ethics 2012, 108, 417–428. [CrossRef]

http://dx.doi.org/10.1016/j.ijpe.2011.08.031
http://dx.doi.org/10.1002/csr.1409
http://dx.doi.org/10.1016/j.jclepro.2015.11.038
http://dx.doi.org/10.1007/s10551-014-2486-z
http://dx.doi.org/10.1007/s10551-011-0914-x
http://dx.doi.org/10.1016/j.jclepro.2013.07.046
http://dx.doi.org/10.1016/j.jclepro.2011.10.009
http://dx.doi.org/10.1016/j.jclepro.2016.08.123
http://dx.doi.org/10.1108/JKM-07-2017-0310
http://dx.doi.org/10.1016/S0148-2963(00)00135-1
http://dx.doi.org/10.1016/j.jclepro.2018.02.192
http://dx.doi.org/10.1016/j.jwb.2009.04.010
http://dx.doi.org/10.1007/s10551-008-9962-2
http://dx.doi.org/10.1108/14601060910996945
http://dx.doi.org/10.1016/j.jbusres.2003.09.002
http://dx.doi.org/10.5465/amj.2006.20785799
http://dx.doi.org/10.1017/S1833367200002649
http://dx.doi.org/10.1007/s10551-010-0476-3
http://dx.doi.org/10.1007/s10551-014-2059-1
http://dx.doi.org/10.1016/j.jclepro.2014.08.034
http://dx.doi.org/10.5465/amr.2003.8925233
http://dx.doi.org/10.3390/su10093161
http://dx.doi.org/10.1007/s10551-011-1102-8


Sustainability 2018, 10, 4674 15 of 15

26. Su, J.; He, J. Does giving lead to getting? Evidence from Chinese private enterprises. J. Bus. Ethics 2010, 93,
73–90. [CrossRef]

27. Wang, H.; Qian, C. Corporate philanthropy and corporate financial performance: The roles of stakeholder
response and political access. Acad. Manag. J. 2011, 54, 1159–1181. [CrossRef]

28. Chen, M.; Liu, H.; Wei, S.; Gu, J. Top managers’ managerial ties, supply chain integration, and firm
performance in China: A social capital perspective. Ind. Mark. Manag. 2018, 74, 205–214. [CrossRef]

29. Banerjee, S.B. Managerial perceptions of corporate environmentalism: Interpretations from industry and
strategic implications for organizations. J. Manag. Stud. 2001, 38, 489–513. [CrossRef]

30. Gabler, C.B.; Richey, R.G., Jr.; Rapp, A. Developing an eco-capability through environmental orientation and
organizational innovativeness. Ind. Mark. Manag. 2015, 45, 151–161. [CrossRef]

31. Faccio, M. Differences between politically connected and nonconnected firms: A cross-country analysis.
Financ. Manag. 2010, 39, 905–927. [CrossRef]

32. Elsayed, K. Reexamining the expected effect of available resources and firm size on firm environmental
orientation: An empirical study of UK firms. J. Bus. Ethics 2006, 65, 297–308. [CrossRef]

33. Zheng, W.; Singh, K.; Mitchell, W. Buffering and enabling: The impact of interlocking political ties on firm
survival and sales growth. Strateg. Manag. J. 2015, 36, 1615–1636. [CrossRef]

34. Li, Y.; Wei, Z.; Zhao, J.; Zhang, C.; Liu, Y. Ambidextrous organizational learning, environmental munificence
and new product performance: Moderating effect of managerial ties in China. Int. J. Prod. Econ. 2013, 146,
95–105. [CrossRef]

35. Hao, Y.; Zhang, Y.; Farooq, Q. The contribution of leading firms in environmental sustainability: Dampening
the detrimental effect of political capital ties. Int. J. Environ. Sci. Technol. 2018, 15, 2581–2594. [CrossRef]

36. Podsakoff, P.M.; MacKenzie, S.B.; Lee, J.Y.; Podsakoff, N.P. Common method variance in behavioral research:
A critical review of the literature and recommended remedies. J. Appl. Psychol. 2003, 88, 879–903. [CrossRef]
[PubMed]

37. Chen, Y.S. The driver of green innovation and green image–green core competence. J. Bus. Ethics 2008, 81,
531–543. [CrossRef]

38. Sheng, S.; Zhou, K.Z.; Li, J.J. The effects of business and political ties on firm performance: Evidence from
China. J. Mark. 2011, 75, 1–15. [CrossRef]

39. Du, L.; Zhang, Z.; Feng, T. Linking green customer and supplier integration with green innovation
performance: The role of internal integration. Bus. Strategy Environ. 2018. [CrossRef]

40. Kong, T.; Feng, T.; Ye, C. Advanced manufacturing technologies and green innovation: The role of internal
environmental collaboration. Sustainability 2016, 8, 1056. [CrossRef]

41. Zhao, Y.; Feng, T.; Shi, H. External involvement and green product innovation: The moderating role of
environmental uncertainty. Bus. Strategy Environ. 2018. [CrossRef]

42. Fornell, C.; Larcker, D.F. Evaluating structural equation models with unobservable variables and
measurement error. J. Mark. Res. 1981, 18, 29–50. [CrossRef]

43. Aiken, L.S.; West, S.G. Multiple Regression: Testing and Interpreting Interactions; Sage Publications: Newbury Park,
CA, USA, 1991.

44. Chan, R.Y.; He, H.; Chan, H.K.; Wang, W.Y. Environmental orientation and corporate performance:
The mediation mechanism of green supply chain management and moderating effect of competitive intensity.
Ind. Mark. Manag. 2012, 41, 621–630. [CrossRef]

45. Feng, T.; Huang, Y.; Avgerinos, E. When marketing and manufacturing departments integrate: The influences
of market newness and competitive intensity. Ind. Mark. Manag. 2018, 75, 218–231. [CrossRef]

© 2018 by the authors. Licensee MDPI, Basel, Switzerland. This article is an open access
article distributed under the terms and conditions of the Creative Commons Attribution
(CC BY) license (http://creativecommons.org/licenses/by/4.0/).

http://dx.doi.org/10.1007/s10551-009-0183-0
http://dx.doi.org/10.5465/amj.2009.0548
http://dx.doi.org/10.1016/j.indmarman.2018.04.013
http://dx.doi.org/10.1111/1467-6486.00246
http://dx.doi.org/10.1016/j.indmarman.2015.02.014
http://dx.doi.org/10.1111/j.1755-053X.2010.01099.x
http://dx.doi.org/10.1007/s10551-006-6402-z
http://dx.doi.org/10.1002/smj.2301
http://dx.doi.org/10.1016/j.ijpe.2012.11.008
http://dx.doi.org/10.1007/s13762-018-2035-x
http://dx.doi.org/10.1037/0021-9010.88.5.879
http://www.ncbi.nlm.nih.gov/pubmed/14516251
http://dx.doi.org/10.1007/s10551-007-9522-1
http://dx.doi.org/10.1509/jmkg.75.1.1
http://dx.doi.org/10.1002/bse.2223
http://dx.doi.org/10.3390/su8101056
http://dx.doi.org/10.1002/bse.2060
http://dx.doi.org/10.1177/002224378101800313
http://dx.doi.org/10.1016/j.indmarman.2012.04.009
http://dx.doi.org/10.1016/j.indmarman.2018.06.007
http://creativecommons.org/
http://creativecommons.org/licenses/by/4.0/.

	Introduction 
	Research Hypotheses 
	Environmental Orientation and Green Innovation 
	The Moderating Role of Political Ties 

	Research Methods 
	Samples and Surevey Data 
	Measurements Items 
	Reliability and Validity 

	Analysis Results 
	Discussions 
	Theoretical Contributions 
	Managerial Implications 

	Conclusions and Limitations 
	List of Measurement Items 
	References

