(o3
sciences

behavioral

Article

Research on the Impact of Enterprise Green Development
Behavior: A Meta-Analytic Approach

Xingwei Li 70, Jiachi Dai

check for
updates

Citation: Li, X,; Dai, J.; Li, J.; He, J.;
Liu, X.; Huang, Y.; Shen, Q. Research
on the Impact of Enterprise Green
Development Behavior: A
Meta-Analytic Approach. Behav. Sci.
2022,12,35. https://doi.org/
10.3390/bs12020035

Academic Editor: Scott D. Lane

Received: 19 December 2021
Accepted: 1 February 2022
Published: 3 February 2022

Publisher’s Note: MDPI stays neutral
with regard to jurisdictional claims in
published maps and institutional affil-

iations.

Copyright: © 2022 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 (https://
creativecommons.org/licenses /by /
4.0/).

, Jingru Li 7, Jinrong He, Xiang Liu, Yicheng Huang and Qiong Shen *

College of Architecture and Urban-Rural Planning, Sichuan Agricultural University, Chengdu 611830, China;
xwl@sicau.edu.cn (X.L.); 2020325016@stu.sicau.edu.cn (J.D.); 2021325022@stu.sicau.edu.cn (J.L.);
hejinrong@stu.sicau.edu.cn (J.H.); liuxiang@stu.sicau.edu.cn (X.L.); huangyicheng@stu.sicau.edu.cn (Y.H.)

* Correspondence: sqsicau@gmail.com

t These authors contributed equally to this work and should be considered co-first authors.

Abstract: The environmental situation is not optimistic. Improving the level of enterprise green
development behavior can help enterprises to comply with the trend of environmental protection.
However, existing studies do not explain the factors influencing enterprise green development behav-
ior. This research collects and screens 33 empirical studies related to enterprise green development
behavior from multiple authoritative data platforms, which cover 10 different countries and regions.
A quantitative approach is then used to comprehensively explore the influencing factors, deeply dig
into their degree of influence, and explore the moderating effect of the moderators. The results show
the following: (1) corporate tangible resources, corporate intangible resources, market environment,
policy and institutional environment, and public supervision have positive effects on enterprise green
development behavior, and there are differences in the degree of influence; (2) corporate intangible
resources have the most significant influence on enterprise green development behavior; (3) the size,
region, and industry of enterprise can moderate enterprise green development behavior. This research
suggests four participants: society, enterprise, market, and government. The research results are
intended to provide a basis for researchers to further study enterprise green development behavior
for specific industries and promote enterprise green development.

Keywords: green development behavior; green supply chain management practice; cleaner production;
meta-analysis; organizational behavior; industrial ecology

1. Introduction

Since the industrial revolution, enterprises have adopted a production model with
high resource consumption and high turnover, which has increased the pressure on the
ecological environment. To coordinate the relationship between economic development
and ecological environment protection, the concept of green development came into be-
ing [1]. China [2], the UK [3], and Japan [4], among others, are actively promoting green
development to achieve a comprehensive green transformation of economic and social
development. Green development has now been adopted by many industries, including
construction and finance, and has become a global consensus [5]. Total global carbon emis-
sions in 2020 were 5.15% lower than in 2019 [6]. In the context of economic globalization,
it is extremely urgent for enterprises to practice green and low-carbon development and
achieve green transformation. According to the literature [7-9], enterprise green devel-
opment behavior (EGDB) in this study is referred to as behaviors that seek to achieve
their own green development goals, where enterprises adopt an organizational behavior
that is conducive to both environmental protection and enterprise development. As an
integral part of green development practices, EGDB receives attention from participants
such as government, society, and enterprise decision makers—each playing an active role
in addressing environmental issues. For example, to improve the level of enterprise green
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development in various fields (traditional industries and emerging e-commerce indus-
tries, etc.), the Chinese government has made efforts to create a fair competitive market
environment by improving environmental and economic policy measures. The Chinese
government has also incorporated the issue of combating environmental pollution into
its national economic and social development plans (e.g., the 13th Five-Year Plan and the
14th Five-Year Plan). Non-governmental organizations (NGOs) play the role of assisting in
monitoring and enforcing the law in the process of environmental issues [10]. From the
perspective of enterprise organizations, different degrees of green preferences among enter-
prise decision makers can also make a difference in the extent of EGDB. It is not difficult
to find that, in a realistic background, EGDB as an organizational behavior is generally
influenced by multiple factors inside and outside the organization. Although some studies
have revealed the influencing factors of EGDB [11,12], there is a lack of systematically
revealing and validating the influencing factors and the degree of influence of EGDB.

Theoretically, the field of enterprise green development is flourishing. Academia has
conducted a series of relevant studies and verifications on green development of enterprises
from different industries, such as industry [13] and manufacturing industry [14], from
different perspectives, such as environmental regulation [15] and the green tendency
of organizational decision makers [16]. Although existing studies have demonstrated
the influencing factors of enterprise green development in different industries, most of
them focus on one-sided aspects, such as government environmental regulation, to study
influencing factors of enterprise green development. It cannot fundamentally reveal the
factors that affect EGDB in a general sense. Therefore, unlike previous studies [11,12],
this study constructs and verifies a theoretical model of the factors influencing EGDB,
and systematically sorted out the empirical research related to EGDB using meta-analysis
methods. This research attempts to answer the following scientific questions: What are the
influencing factors of EGDB? What is the corresponding degree of influence? Can different
moderating variables play a moderating role in EGDB and its influencing factors? How
can the level of EGDB be improved?

The innovation of this research is that it introduces meta-analysis into the research
field of EGDB, which provides a new research idea for enhancing the level of EGDB. In
addition, this research integrates the research on the influencing factors of EGDB from
multiple scenarios and perspectives, which further expands the research scope of EGDB
and reveals a new theoretical model of EGDB. Based on 33 empirical studies of different
scenarios, published in global academic journals from 2006 to 2021, this research uses meta-
analysis to construct and verify the influencing factors model of EGDB. Furthermore, this
research explores potential moderating variables. As a quantitative research method, meta-
analysis extracts reliable information from existing literature for analysis. This method has
a high degree of objectivity, which makes the research conclusion more comprehensive
and reliable. By looking into the relevant research on the existing literature of EGDB, it
was found that previous researchers chose a single research object and mostly focused
on industrial enterprises. Therefore, meta-analysis is urgently needed to systematically
integrate the existing research on EGDB. Moreover, this study expands the research in the
field of green development and organizational behavior to provide detailed suggestions
and guidance for enterprise managers when they practice green development behavior. It
also provides an effective reference for the government to make guiding policies on the
green development of enterprises.

2. Theoretical Basis and Model Construction

Li believes that the main problem facing green development at present is the lack of
top-level design of governance to guide and coordinate the green development behaviors
of all subjects [17]. Meanwhile, the researchers found, during the literature search, that the
research literature on EGDB is still scarce. Fortunately, the GDBP-IE (green development
behavior and performance of industry enterprise) theory explains the influence factors on
the relationship between EGDB and performance, which was proposed and validated by Li
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et al. [7]. The GDBP-IE theory states that, to achieve their own green development goals,
industrial enterprises exist in organizations in the form of green development behaviors.
In practice, industrial enterprises will form two specific organizational behaviors—green
supply chain management practices (GSCMP) and cleaner production behaviors (CPB)—to
achieve green development of enterprises [7]. This type of behavior is a green behavior
at the organizational level, and is closely related to people’s food, clothing, housing,
and transportation [18]. Compared with agriculture and service industries, the types of
enterprises involved in the production and operation of industrial enterprises are more
complex. Therefore, this study adopts the GDBP-IE theory.

Based on the GDBP-IE theory, the influencing factors of EGDB can be divided into
two levels: internal influencing factors and external influencing factors [8]. The internal
influencing factors include intangible resources and tangible resources. The external
influencing factors of enterprises include market environment, public supervision, and
policy and institutional environments.

2.1. Corporate Intangible Resources (CIR) and Corporate Tangible Resources (CTR)

Resource-based theory states that both tangible and intangible resources are business
resources. Corporate tangible resources are used by enterprises as resources for producing
output and earning profits, including financial capital, manufacturing capital, and natural
capital used for the operation of the organization [19]. Enterprises usually weigh their
costs and benefits before deciding. Enterprises choose to implement only when the costs
of implementation are less than the benefits of implementation [19,20]. Therefore, this
research proposes the following hypothesis:

Hypothesis 1 (H1). CTR has a positive and significant influence on EGDB.

Contrary to corporate tangible resources, corporate intangible resources are non-
physical resources, which play a key role in sustainable competitive advantage [21]. Oprean-
Stan et al. [22] divide corporate intangible resources into two levels—knowledge resources,
at the individual level, and intangible resources, at the organizational level. Based on the
strategic layout of the enterprise formed by the combination of the enterprise employees’
knowledge resources and the enterprise organizational resource, innovative management
strategies [23] and other measures are adopted to promote EGDB. In addition, as the core of
the organization, the background and experience of the senior managers of the enterprise
will drive EGDB [24]. Therefore, this research proposes the following hypothesis:

Hypothesis 2 (H2). CIR has a positive and significant influence on EGDB.

2.2. Market Environment (ME)

Enterprises are always in a market environment characterized by consumer purchasing
preferences, competition among peer enterprises, and cooperation between upstream and
downstream enterprises in the supply chain. In addition, the decision making of enterprises
also needs to be based on certain market conditions, and it is impractical to make decisions
based on specific circumstances [25]. Due to the consideration of environmental and
economic benefits, the market positioning of enterprises can promote cleaner production
behavior [26]. Under the pressure of customers’ demand for green products, manufacturers
have to coordinate their environmental goals with development strategies [27]. Therefore,
this research proposes the following hypothesis:

Hypothesis 3 (H3). ME has a positive and significant influence on EGDB.
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2.3. Public Supervision (PS)

Public supervision is mainly enacted by residents, the media, and NGOs, etc. The
theory of environmental public believes that citizens have the right to monitor social en-
vironmental resources, as they are the common property of all citizens. The public has
achieved the effect of supervising the environmental behavior of enterprises by exerting
indirect pressure on them [28]. Zhao [29] believes that the participation of public supervi-
sion on environmental protection has a significant impact on the implementation of green
development behavior by enterprises in the region. Therefore, this research proposes the
following hypothesis:

Hypothesis 4 (H4). PS has a positive and significant influence on EGDB.

2.4. Policy and Institutional Environment (PIE)

To reduce environmental pollution problems, governments are actively introducing
policies to guide enterprises to improve their green behavior. Furthermore, some enter-
prises with foreign trade businesses need to comply with local environmental requirements
and regulations, such as through attaining ISO14001 environmental certification [30]. En-
terprises are the main target subjects of environmental regulation, and the government
can indicate the direction of R&D for enterprise innovation through environmental regula-
tion [31]. Therefore, this research proposes the following hypothesis:

Hypothesis 5 (H5). PIE has a positive and significant influence on EGDB.

2.5. Moderator

In the meta-analysis, as the third variable, the moderator affects the direction or
strength of the relationship between EGDB (independent variable) and the influencing
factors of EGDB (dependent variable) [32]. The moderators in meta-analyses are usually
extracted from the control variables in the empirical study [33]. Considering that larger
enterprises have more resources than small-scale enterprises, there may be situations
where the enterprise size can directly affect the results of the implementation of EGDB [34].
The economic development level of the selected sample object and the inconsistency of
the industry will also affect the practice results of green supply chain management [35].
Therefore, the moderators are determined by the size, region, and industry of the enterprise;
the following hypotheses are put forward:

Hypothesis 6 (H6). Firm size plays a moderating role between EGDB and its influencing factors.

Hypothesis 7 (H7). The region where the enterprise is located plays a moderating role between
EGDB and its influencing factors.

Hypothesis 8 (H8). The industry in which the enterprise is located plays a moderating role between
EGDB and its influencing factors.

The research framework is shown in Figure 1 to guide the subsequent research process
based on the above discussion.
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Figure 1. The research framework.

3. Materials and Methods
3.1. Meta-Analysis

The classical definition of the meta-analysis by Glass is the statistical analysis of a
large number of analyses from individual studies to integrate the results of the studies [36].
Contrary to traditional methods, a meta-analysis uses more objective data collection and
numerical analysis. Existing quantitative studies on EGDB influencing factors meet the
basic requirements of meta-analysis, based on the amount of empirical literature.

3.2. Retrieval Strategy

To collect related research on EGDB, GSCMP, and CPB, this study took December 2020
as the cut-off point and retrieved the literature published before the cut-off point. We use
the electronic data platforms Science Direct, Web of Science, Springer, Google scholar, Wiley,
IEEE, ProQuest Dissertations, and Theses Global database, using “enterprise green devel-

voou

opment behavior”, “firm green development behavior”, “company green development
behavior”, “ corporate green development behavior”, “green supply chain management
practice”, and “cleaner production behavior” as keywords to search for related journal
articles—determining that each keyword must appear in the title or abstract of the com-
plete field. The retrieved results found that the number of target literature retrieved was
insufficient to meet the study criteria due to the newness of the field. Therefore, keywords
such as “green development behavior”, “green supply chain management”, and “cleaner
production” were searched, based on saving these documents, and appeared as a complete
field in the title or abstract. To reduce the study’s bias, the researchers used the same search
method, adding more studies over a time span from December 2020 to May 2021. So, as of

6 June 2021, the researchers had collected a total of 1677 articles.

3.3. Sample Screening

Since the collected studies include repetitive studies that can be searched in multiple
databases, duplicate studies were eliminated, leaving 1373 articles.
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3.4. Inclusion Criteria

To screen out the samples needed for meta-analysis, based on discussions between the
authoritative literature and researchers on multiple meta-analysis methods, the following
inclusion criteria were formulated: (1) research objects are enterprises; (2) research contents
include the influencing factors of EGDB, green supply chain management, GSCMP, sus-
tainable supply chain management, CPB, or cleaner production; (3) the research form is
empirical research, excluding literature reviews and case studies; (4) studies must report
the effect size (Pearson correlation coefficient r, Cohen’s d, Fisher’s z, or Hedge’s g, etc.)
and sample size.

First, the researchers read the title and abstract of each study, excluding literature
reviews and studies that were not company-specific, leaving a total of 337 studies. Then,
the researchers went through the full text of the 337 studies, excluding studies that did not
include factors affecting EGDB and those that did not report effect sizes and sample sizes,
leaving 33 studies at the end. The specific selection process is shown in Figure 2.

Search Retrieve keywords from
stage 7 databases,
TOTAL N=1677

\4

Eliminate duplicate documents with
1st stage NoteExpress software ,
N=1373
Y
Read titles and abstracts to exclude ;_'#22 err:SZ'arr'gs'orst:catrgge':f:tOl
2nd stage documents that_do_ not Teet the inclusion fe— include enterprise green
criteria ,N=934 development behavior N,=338
\ 4
i After screening: The research does
3rd stage Read the full text and eliminate documents not include the factors that influence
that do not meet the criteria, N=337 enterprise green development
behavior N=597
\
: P The literature does not report the
4th stage Read through the full text again aqd e_llmlnate <— |effect size and the research sample
documents that do not meet the criteria, N=33 o

Figure 2. Selection process.

3.5. Studies Code

To extract the various data required for the final target studies, the researchers coded
the final target studies. Due to a large amount of data extraction, and to avoid coding
errors, this study used a predesigned data extraction table, to have relevant data extracted
by one researcher and have it reviewed by another researcher.

The effect size can reflect the importance of the effect and is the most frequently ap-
plied research indicator in meta-analyses [37]. During the extraction of the data, the effect
sizes were found to be mostly described by correlation coefficients. Since the correlation
coefficient r is not an equidistant scale, it does not simply average. Therefore, Fisher’s z
was used as the effect size in the research. Based on the results of Borenstein et al. [37], the
remaining effect sizes from all the included studies were subjected to Fisher’s z transforma-
tion. Then, the obtained Fisher’s z was taken as the final effect value, and the calculation
formula of the conversion is shown in Formula (1), as follows:

Z—O.5xln(1+r>. 1)
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The encoding table is shown in Table 1. In the research, CMA 3.0 (Comprehensive
Meta-Analysis V3 Software) was used for the meta-analysis, and the data in the coding
table was entered CMA 3.0.

Table 1. Encoding table.

Authors Year ! Outcome Sample Size Fisher’s Z SE Enterprise Size 2 Region Industry 3
1 Ilyas et al. 2020 [24] CIR 313 0.421 0.057 S&M Pakistan Various
Tseng et al. 2006 Electronic
2 8 138] ' CIR 215 0.535 0.069 unspecified China Manufacture
: industry
3 Chu et al. 2017 [39] CIR 241 0.559 0.065 unspecified South Korea Purchase industry
. Textile
4 Habib [ito?l' 2020 R ME 246 0.802, 0.745 0.064 L Bangladesh manufacture
industry
5 Somjai etal. 2019 CIR, PIE, 220 1221,0.842,0.818 0.068 unspecified Thailand Car manufacture
[41] PS industry
6 Khan ‘[3222‘]1 2020 CIR, PIE 250 0.856, 0.110 0.064 unspecified China Various
CIR, CTR,
7 Li et al. 2020a [9] ME, PIE, 615 0.818, 0.604, 0.633, 0.040 unspecified China Various
s 0.537,0.573
. Textile
8 Habib [e;;]ﬂ' 221 cr, ME 266 0.592, 0.681 0.062 unspecified Bangladesh manufacture
) industry
9 Jabb"ur[f;]al' 2017 CIR 95 0.622 0.104 ALL Brazil Various
) CIR, ME, ) )
10 Do et al. 2017 [45] PIE 322 0.618, 0.604, 0.604 0.056 ALL Vietnam Various
11 TA et al. 2020 [46] CIR, PIE 192 0.738, 0.537 0.073 ALL Vietnam Various
Aslam et al. 2018 CIR, ME, 0.887, 0.563, Developing .
12 [47] PIE 73 0.400 0120 L country Various
Guimaraes et al Processing
13 ’ CIR 238 0.454 0.065 ALL Brazil manufacture
2018 [48] c
industry
14 Nadee“[‘gl al- 2017 CR, pIE 66 0.753,0.875 0.126 ALL Pakistan Various
Jermsittiparsert Electronic
15 crmsiuparse CIR 166 0.791 0.078 unspecified Thailand manufacture
et al. 2019a [50] .
industry
16 Nguyet[g]al' 2020 CIR 290 0.837 0.059 ALL Vietnam Unspecified
Jermsittiparsert . Car manufacture
17 etal. 2019b [52] CIR 350 1.238 0.054 ALL Thailand industry
18 MOhant[X;]t al20 g, pIE 126 0.497, 0.506 0.049 S&M India Various
19 Wang F; f]l 2020 CIR 260 0332 0.062 unspecified China Various
20 Naszrgllgag;]t al CIR 206 0.738 0.070 unspecified Iran Various
21 Shabblr[s(t)]al. 2018 CTR 230 0.599 0.066 unspecified Pakistan Various
2 Shahzac[l]‘zt] al. 2020 CIR 370 0.419 0.052 unspecified Pakistan Service industry
23 Liu et al. 2020 [57] CIR 296 0.665 0.058 unspecified China Various
Phawitpiriyakliti ‘e : Pharmaceutical
24 et al. 2020 [58] CIR 340 0.549 0.054 unspecified Thailand industry
25 Chavezi et al. 2014 CIR 126 0.649 0.090 L China Car manufacture
[59] industry
26 Savita [e;(ﬁl' 2016 R, pIE 32 0.908, 0.704 0.186 unspecified Malaysia Unspecified
27 Khan Fé()a]l 2021 CIR 324 0392 0.056 S&M Pakistan Various
28 Kim et al. 2017 [61] CIR 272 0.443 0.061 unspecified South Korea Unspecified
. Processing
29 Singh E’th‘]l 2020 CIR, PIE 16 0.755, 0.077 0.152 unspecified India manufacture
3 industry
. Textile
30 Habib [egz‘}l' 2019 CIR 262 0.681 0.062 L Bangladesh manufacture
industry
31 de Gggi‘g‘r[zgi etal Mg cR 1774 0.717,0.613 0.024 S&M Brazil Various
de Oliveira . .
32 et al 2019 [64] CTR 208 0.363 0.070 ALL Brazil Unspecified
33 Li et al. 2020b [8] PS 853 0.613 0.034 ALL China Various

1 To reduce the length, only the first author is listed; 2 S&M—medium, small, and micro enterprises; L—
large enterprises; ALL—large, medium, small, and micro enterprises; ® various—research objects included
multiple industries.
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4. Analysis and Results

To better display the results of the meta-analysis, the researchers divided the results
into six parts: bias test, heterogeneity test, outlier test, sensitivity analysis, main effect test,
and moderator test.

4.1. Bias Test

Due to the existence of gray literature, unpublished literature, and non-English lan-
guage literature, etc. [65], the ideal situation that all the literature meeting the criteria is
included in the study was not possible in the realization process.

According to the funnel plot Figure 3, it can be observed that the research literature
is not completely symmetrically distributed on both sides of the total effect size, which
indicates that the influencing factors of EGDB and EGDB may be biased. However, the
funnel plot is only a preliminary check for publication bias from a subjective point of
view. Next, Rosenthal’s fail-safe N, the Begg and Mazumdar rank correlation, and Egger’s
regression intercept are required for more accurate bias tests.

0.00

B
E o010
-
5
3
=
5
a
015 o
020
-2.0 -15 -1.0 -05 0.0 L5 2.0

Fisher's Z

Figure 3. The funnel plot of the whole sample.

The publication bias test results obtained by CMA 3.0 software are shown in Table 2.
In Rosenthal’s fail-safe number, when « = 0.05, z-value > 1.96, p < 0.001—that is, there is
no bias in this study. In the Begg and Mazumdar rank correlation, p-value > 0.05, and the
level of significance is not reached, indicating that there is no bias. In Egger’s regression
intercept, p-value > 0.05—the level of significance is not reached, indicating that there is no
bias. According to the above four bias tests, this study showed no bias.

Table 2. The publication bias test of 5 factors.

o Rosenthal’s Fail-Safe N Begg and Mazumdar Rank Egger’s Regression Intercept (2 Tailed)
utcome .
z-Value p-Value o Correlation p-Value p-Value LL! UL 2
CIR 58.839 <0.001 0.05 0.329 (2 tailed) 0.98 —4.009 4.109
CTR 16.838 <0.001 0.05 0.117 (2 tailed) 0.532 —70.479 61.127
ME 33.847 <0.001 0.05 0.652 (2 tailed) 0.811 —3.083 3.754
PIE 24.175 <0.001 0.05 0.322 (2 tailed) 0.388 —2.62 5.84
PS 25.463 <0.001 0.05 0.602 (2 tailed) 0.319 —37.148 49.594

12 1L and UL indicate the lower limit and upper limit, respectively, of the 95% confidence interval of Egger’s
regression intercept.
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4.2. Heterogeneity Test

Due to the different research designs of the sample subjects, the different sources
of bias, and the inconsistency of research quality, the heterogeneity of the research was
considered. Therefore, this study used 2 heterogeneity testing methods, the Q test and the
I2 test. Table 3 is the result of the heterogeneity test in this study.

Table 3. The heterogeneity test of the whole sample.

95%CI
Model k Combined Effect Size Q-Value df p-Value 12 2
LL UL
fixed 50 0.648 0.633 0.664
random 50 0.661 0.609 0.714 537.140 49.000 <0.001 90.878 0.030

Note: CI—confidence interval.

The Q test is the weighted sum of squared deviations of the effect size. According to
Table 3, p < 0.001, Q > df corresponding to the overall sample can be obtained, indicating
that the research is significant and heterogeneous.

The statistics, I, reflect the proportion of the heterogeneity part in the total variation of
the effect size. Higgins et al. [66] pointed out that the tentative standards for the division of
I2 are as follows: 25%, 50%, and 75%, which represent the low, medium, and high degrees
of heterogeneity, respectively. The I? corresponding to the overall sample in Table 3 is
93.878%, which means that the research sample is highly heterogeneous. T2 reflects the true
size of the study interval. The meta-analysis results showed that T is close to 0, indicating
that the true range of the effect size is small [65].

When there was heterogeneity, this study used a random effects model for analysis [65].
When faced with different research objects, the measurement results will be different.

4.3. Outlier Test

The forest plot can reflect the effect of each study and the 95% confidence interval. In
Figure 4, the PIE forest plot, the effective values of Singh et al. [23] and Khan et al. [42]
crossed the zero-dividing line at the 95% confidence interval, namely, the 2 outliers of this
study. To improve the accuracy of this study, these two samples were deleted, and the PIE
forest plot after the deletion is shown in Figure 5.

4.4. Sensitivity Analysis

To identify studies with abnormal effect sizes, this study required a sensitivity analysis
to determine if the effect size was abnormal by excluding one target study at a time.

To identify studies with abnormal effect sizes, the research required a sensitivity
analysis to determine if the effect size was abnormal by excluding one included study at
a time.

In the 3 studies that deleted the CTR one by one, Fisher’s Z changed from 0.528 to
0.603, and I? changed from 78.841% to 0, so the effect size corresponding to the study of
de Oliveira et al. [64] is abnormal and should be eliminated. In the 29 studies that deleted
the CIR one by one, it was found that the effect size and heterogeneity have not changed
significantly, indicating that the research results are relatively stable. In the 7 studies that
deleted the ME one by one, Fisher’s Z changed from 0.618 to 0.630, and I? changed from
47.909% to 29.743%, so the effect size corresponding to the study of Mohanty et al. [53]
is abnormal and should be eliminated. In the 7 studies that deleted the PIE one by one,
Fisher’s Z changed from 0.612 to 0.562, 2 changed from 74.103% to 44.408%, so the PIE
effect size corresponding to the study of Somjai et al. [41] is abnormal and should be
eliminated. In the 3 studies that deleted the PS one by one, Fisher’s Z changed from 0.625
to 0.596, I2 changed from 79.659% to 0, so the PS effect size corresponds to the study of
Somyjai et al. [41] is abnormal and should be eliminated.
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Study name Qutcome Statistics for each study Fisher's Z and 95% CI
Fisher's Standard Lower Upper

error Variance  limit limit Z-Value p-Value

Li et al. 2020a CTR 0.604 0.040 0002 0525 0683 14.946 0.000 .-
Shabbir et al. 2018 CTR 0599 0.066 0004 0468 0729 9018 0000
de Oliveira et al 2019 CTR 0.363 0.070 0005 0226 0500 5200 0000
0528 0.073 0005 038 0672 7232 0000

-1.00 -050 0.00 050 1.00
Favours A Favours B

Meta Analysis

(A) CTR forest plot
Study name Outcome Statistics for each study Fisher's Z and 95% CI
Fisher's Standard Lower Upper

z error  Variance  limit  limit Z-Value p-Value
llyas et al 2020 CIR 0421 0057 0003 0310 0533 7417 0000
Tseng et al. 2006 CIR 0.535 0.069 0.005 0400 0669 7786 0000
Chu etal. 2017 CIR 0.559 0.065 0.004 0432 0686 8619 0000
Habib et al. 2020 CIR 0.802 0.064 0.004 0676 0927 12498 0000 -
Somjai et al 2019 CIR 1221 0068 0005 1088 1354 17989 0000 3
Khan et al. 2020 CIR 1278 0.064 0.004 1153 1403 20088 0000 3
Lietal 2020a CIR 0818 0.040 0.002 0739 0897 20237 0000 L 3
Habib et al. 2021 CIR 0592 0.062 0.004 0471 0712 9593 0000 -
Jabbour et al 2017 CIR 0622 0104 0011 0417 0826 5964 0000 -t
Doetal. 2017 CIR 0618 0.056 0003 0509 0728 11045 0000 -l
TAetal. 2020 CIR 0.738 0.073 0.005 0596 0881 10147 0000 e =
Aslam et al. 2018 CIR 0.887 0.120 0014 0653 1121 7423 0000 —
Guimaraes et al. 2018 CIR 0.454 0.065 0004 0326 058 6956 0000 -
Nadeem et al. 2017 CIR 0.753 0.126 0016 0506 1000 5978 0000 e
Jermsittiparsert et al. 2019aCIR 0.791 0.078 0.006 0638 0945 10099 0000 -
Nguyet et al 2020 CIR 0837 0.059 0003 0721 0952 14173 0000 -3
Jermsittiparsert et al. 2019bCIR 1.238 0.054 0.003 1133 1344 23069 0000 3
Wang et al. 2020 CIR 0332 0.062 0004 0209 0454 5317 0000 -
Nasrollahi ef al. 2018 CIR 0.738 0.070 0.005 0601 0876 10516 0000 L =
Shahzad et al. 2020 CIR 0419 0.052 0.003 0317 0521 8025 0000 =
Liu etal 2019 CIR 0.665 0.058 0.003 0551 0780 11391 0000 -
Phawitpiriyakiti et al. 2020 CIR 0.549 0.054 0003 0443 0865 10084 0000 =
Chavezi etal. 2014 CIR 0649 0.090 0.008 0472 0826 7198 0000 =i
Savita et al. 2016 CIR 0.908 0.186 0034 0544 1272 4888 0000 —
Khan et al. 2021 CIR 0.392 0.056 0.003 0283 0501 702 0000 ==
Kim etal 2017 CIR 0.443 0.061 0004 0323 0562 7263 0000 ==
Singh et al. 2020 CIR 0.755 0.152 0023 045 1054 4950 0000 L o |
Habib et al. 2019 CIR 0.681 0.062 0.004 0559 0803 1095 0000 -3
de Guimaraes etal. 2018 CIR 0.717 0.024 0.001 0670 0763 30170 0.000 B

0.700 0.045 0002 0611 078 15516 0000 <

-1.00 -0.50 0.00 0.05 1.00
Favours A Favours B

Meta Analysis

(B) CIR forest plot

Figure 4. Cont.
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Study name Outcome Statistics for each study Fisher's Z and 95% CI
Fisher's Standard Lower Upper
¥4 error Variance limit limit Z-Value p-Value
Habib et al. 2020 ME 0.745 0.064 0004 0619 0870 11609 0000
Li et al. 2020a ME 0633 0.040 0002 0554 0712 15655  0.000
Habib et al. 2021 ME 0.681 0.062 0004 0560 0802 11.040 0.000
Do et al. 2017 ME 0.604 0.056 0.003 0.494 0714 10.791 0.000
Aslam et al. 2018 ME 0.563 0.120 0014 0328 0797 4708 0.000
Mohanty et al 2014 ME 0.497 0.049 0002 0402 0593 10228  0.000
de Guimaraes et al. 2018 ME 0613 0.024 0001 0566 0659 25783 0000
0618 0.026 0001 0567 0669 23556 0000
-1.00 -050 0.00 1.00
Favours A Favours B
Meta Analysis
(C) ME forest plot
Study name Outcome Statistics for each study Fisher's Z and 95% CI
Fisher's Standard Lower Upper

z error Variance  limit limit Z-Value p-Value
Somjai et al. 2019 PIE 0.842 0068 0.005 0.708 0975 12407 0.000 il
Khan et al. 2020  PIE 0.110 0.064 0.004 -0.014 0235 1736 0.083
Li et al. 2020a PIE 0.537 0.040 0.002 0458 0617 13294  0.000
Do et al 2017 PIE 0.604 0.056 0.003 0494 0714 10791 0.000
TA et al. 2020 PIE 0537 0073 0005 0395 0680 7.388  0.000
Aslam et al. 2018 PIE 0.400 0.120 0.014 0.166 0.634  3.347  0.001
Nadeem et al. 2017 PIE 0.875 0.126 0.016 0628 1.122 6947  0.000
Mohanty et al.2014 PIE 0.506 0.049 0.002 0411 0602 10412  0.000
Savila etal 2016 PIE 0.704 0.186 0.034 0340 1.068 3792  0.000
Singh et al. 2020 PIE 0.077 0152 0.023 -0.222 0376 0506 0613

0.520 0.071 0.005 0381 0659 7330  0.000

-1.00 -050 0.00 050 1.00

Favours A Favours B

Meta Analysis

(D) PIE forest plot

Study name Outcome Statistics for each study Fisher's 2 and 956% CI
Fisher's Standard Lower Upper
z error  Variance limit  limit Z-Value p-Value
Somiai et al. 2019 PS 0.818 0.068 0.005 0685 00951 12050  0.000 -
Lietal 2020a  PS 0.574 0.040 0.002 0494 0653 14.190  0.000
Lietal 20200  PS 0.613 0.034 0.001 0545 0680 17.862  0.000 [ ]
0.654 0.058 0.003 0541 0768 11267  0.000 -
-1.00 -050 0.00 0.50 1.00
Favours A Favours B
Meta Analysis
(E) PS forest plot

Figure 4. Forest plots.

Study name Outcome

Somjai et al. 2019 PIE

Li et al. 2020a PIE
Do et al 2017 PIE
TA et al. 2020 PIE

Aslam et al. 2018  PIE
Nadeem et al. 2017 PIE
Mohanty et al.2014 PIE
Savita etal 2016 PIE

Statistics for each study Fisher's Z and 95% CI
Fisher's Standard Lower Upper
z error Variance limit limit Z-Value p-Value
0.842 0.068 0.005 0709 0975 12407 0.000 -
0.537 0.040 0.002 0.458 0617 13.294 0.000
0.604 0.056 0.003 0.494 0714 10.791 0.000
0.537 0.073 0.005 0.395 0.680 7.388 0.000
0.400 0.120 0.014 0.166 0.634 3.347 0.001
0.875 0.126 0.016 0.628 1.122 6.947 0.000
0.506 0.049 0.002 0411 0602 10412 0.000
0.704 0.186 0.034 0.340 1.068 3.792 0.000
0612 0.050 0.003 0513 0710 12197 0.000 -
-1.00 -0.50 0.00 050 1.00
Favours A Favours B

Meta Analysis

Figure 5. PIE forest plot after removing outliers.
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4.5. Main Effect Test

Table 4 is the meta-analysis results of EGBD and the five dimensions of influencing
factors. After excluding the heterogeneous and unqualified studies, there were 2 studies in
the target literature that reported the correlation coefficient between CTR and EGBD. The
results of random effects model analysis showed the effective degree of CTR and EGBD,
Fisher’s Z = 0.603 (p < 0.001). A total of 29 studies reported the effect size of CIR and EGBD,
Fisher’s Z = 0.700 (p < 0.001). A total of 6 studies reported the effect size of ME and EGBD,
Fisher’s Z = 0.630 (p < 0.001). A total of 7 studies reported the effect size of PIE and EGBD,
Fisher’s Z = 0.562 (p < 0.001). A total of 2 studies reported the effect size of PS and EGBD,
Fisher’s Z = 0.596 (p < 0.001). The results of the meta-analysis showed that there was a
significant correlation between EGBD and the five influencing factors in the meta-analysis
results. Therefore, H1-H5 are all supported.

Table 4. EGBD and five dimensions of influencing factors of the meta-analysis results.

95%CI
Outcome k Effect Size p-Value
LL UL
CTR 2 0.603 0.535 0.670 <0.001
CIR 29 0.700 0.611 0.788 <0.001
ME 6 0.630 0.596 0.664 <0.001
PIE 7 0.562 0.491 0.634 <0.001
PS 2 0.596 0.545 0.648 <0.001

4.6. Moderating Effect Test

This study analyzes the moderators of enterprise size, region, and industry on the effect
size, as shown in Table 5. Enterprise size was divided into three groups—ALL, S&M and
L. ALL includes micro, small, medium, and large enterprises. S&M includes micro, small,
and medium enterprises. L represents large enterprises. Among them, S&M corresponds
to the effect size of 0.706 is greater than that of L and ALL, and the moderate effect is more
significant and statistically significant (p < 0.001). Therefore, H6 is supported. Regions also
have a moderating effect. Thailand’s corresponding effect size of 0.914 is greater than that of
other regions, and the moderating effect is significant. The conclusion supports H7.

Among the industries included in this study, the effect size of the automobile manufactur-
ing industry (1.012) and textile industry (0.698) were both larger than the overall effect size.
Therefore, H8 was supported.

Table 5. Moderator’s analysis results.

95% CI
Outcome Type k Fisher’s Z Q-Value df p-Value I? T2 Qb
LL UL
. ALL 18 0.657 0.632 0.681 196.480 17 <0.001 91.348 0.030
Enterprise S&M 7 0.706 0.647 0.766 13.443 6 <0.05 55.366 0.008 16.112
size L 6 0.605 0.577 0.632 56.362 5 <0.001 91.129 0.014
Thailand 6 0.914 0.863 0.965 107.394 5 <0.001 95.344 0.083
Malaysia 2 0.806 0.549 1.063 0.600 1 >0.05 0.000 0.000
Iran 1 0.738 0.601 0.876 0.000 0 >0.05 0.000 0.000
Bangladesh 5 0.698 0.643 0.753 6.282 4 >0.05 36.322 0.002
Vietnam 6 0.656 0.607 0.705 15.460 5 <0.05 67.659 0.008
Region China 11 0.644 0.616 0.672 157.493 10 <0.001 93.651 0.033 537.140
Brazil 5 0.636 0.606 0.667 35.642 4 <0.001 88.777 0.013
Developing country 3 0.617 0.481 0.752 8.611 2 <0.05 76.773 0.047
India 3 0.514 0.448 0.580 2.637 2 >0.05 24.144 0.001
South Korea 2 0.497 0.410 0.584 1.694 1 >0.05 40.983 0.003
Pakistan 6 0.480 0.427 0.533 22.658 5 <0.001 77.932 0.017
Car manufacture industry 5 1.012 0.954 1.071 57.905 4 <0.001 93.092 0.062
Electronic manufacture industry 2 0.646 0.545 0.747 6.053 1 <0.05 83.480 0.027
Pharmaceutical industry 1 0.549 0.443 0.656 0.000 0 >0.05 0.000 0.000
Industry Processing manufacture industry 2 0.500 0.383 0.618 3.294 1 >0.05 69.638 0.032 190,159
Purchase industry 1 0.559 0.432 0.686 0.000 0 >0.05 0.000 0.000 :
Service industry 1 0.419 0.317 0.521 0.000 0 >0.05 0.000 0.000
Textile manufacture industry 5 0.698 0.643 0.753 6.282 4 >0.05 36.322 0.002
Various 28 0.628 0.610 0.646 236.329 27 <0.001 88.575 0.019
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5. Discussion

The research results show that hypotheses H1-H5 are all established, indicating that
EGDB is affected by the corporate intangible resources, corporate tangible resources, public
supervision, policy and institutional environment, and market environment. Moreover,
each item has had a significant positive impact on EGDB. Li et al. [9] verified the results
consistent with this study by constructing a least squares structural equation model. In this
regard, this study further explores the results of the study by comparing the intensity of
each factor.

Research shows that the degree of influence of internal driving factors (0.693) is greater
than that of external driving factors (0.602). Possible reasons for this situation follow. From
the perspective of internal factors, corporate resources are closely linked to the enterprise.
Compared with stereotypes, profit-seeking behavior is the most important factor for enter-
prises to implement various strategies. For example, as one of the developing countries,
China uses its low-cost competitive advantage as the main weapon for Chinese manufac-
turing to participate in global competition [67]. External factors act on the enterprise in
the form of pressure, causing the enterprise to choose different levels of compliance in
consideration of pressure. Zhao [29] obtained, by analyzing panel data, that government
regulations and public participation in environmental protection can improve the com-
pliance level of enterprises. The effects of various external influence factors have slight
differences, but they are all important positive factors. Therefore, this study argues that
there is still a need to focus on such external drivers.

There are different degrees of influence among the factors that influence the green
development behavior of various enterprises. Research shows that the degree of influence
of enterprise intangible resource factors (0.700) is significantly greater than the other
4 factors. This is consistent with the results of other researchers [68]. The possible reasons
for this are the following: (1) excessive dependence on traditional material resources
can no longer provide a clear competitive advantage [22]; (2) intangible assets, as the
foundation of enterprise resources [69], are directly related to enterprise development.
Therefore, to better realize EGDB, enterprises need to start from the organizational level.
For example, improve the enterprise’s top-level design and formulate a clear enterprise
green development strategy around organizational behavior.

In addition, the research results show that the size of an enterprise can adjust its green
development behavior. Compared with smaller enterprises, large enterprises are unwilling
to take the initiative to change due to the smaller risk they face [70,71]. Therefore, the
moderating role of small, medium, and micro enterprises is more obvious. In the process
of collecting samples, the researchers found that most of the countries studied for green
supply chain management practices and cleaner production behaviors are developing
countries, of which the Asian region accounts for a larger proportion. This is related to the
earlier attention paid to environmental issues in developed countries, and it has been very
mature in the field of green supply chain management practices and cleaner production
behaviors. Many enterprises in developed countries choose to use the role of multinational
enterprises to transfer product manufacturing to developing countries [72].

In the manufacturing process of enterprises, due to the lack of attention to the envi-
ronment in the early stage, many environmental pollution incidents have occurred. This
also makes the government and society pay more attention to EGDB. From an internal
perspective, the corresponding levels of attention and support from different countries
and regions will also play a moderating role in the implementation of EGDB. Externally,
multinational enterprises have to cater to the needs of target countries and regions and
comply with local policies and the wishes of the people. The study found that a total of
28 target studies used research objects covering all walks of life. In addition, different
industries have different regulatory effects. Compared with other industries, the auto-
mobile manufacturing industry has the greatest impact. The automobile manufacturing
process is complex, and many links are full of the possibility of environmental pollution.
China’s ecological environment department even promulgated the “Technical Guidelines
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for Pollution Source Intensity Accounting-Automobile Manufacturing” for the ecological
environment standard for the automobile manufacturing industry.

Although this research provides a new perspective of meta-analysis for EGDB, it is
also inevitable that some limitations cannot be avoided, like most studies. In the process
of data retrieval, to comply with the requirements of the meta-analysis method, it was
necessary to use the literature reporting the relevant effect size as the target sample. There-
fore, the research on the reported effect size mainly focuses on the literature using the
structural equation modeling method. Filtering for a single research method may lead to
the omission of related research. Furthermore, despite a large number of searches in multi-
ple databases, empirical research related to public supervision and corporate intangible
resources is not yet abundant, resulting in high heterogeneity of research. Future studies
can conduct more empirical research on the green development behavior of enterprises
based on specific industry backgrounds and pass more industry tests for the research on
the green development behavior of enterprises.

6. Conclusions

Based on the five dimensions that influence the green development of industrial
enterprises divided by GDBP-IE theory, this study constructed a model of the influencing
factors of EGDB. Through meta-analysis of 33 empirical studies published in important
global academic journals from 2006 to 2021. The meta-analysis method validated the model.
In addition, this study explored potential moderator variables, in order to obtain more
comprehensive and credible conclusions than similar studies.

The study found the following;:

(1) Corporate intangible resources, corporate tangible resources, public supervision, policy
and institutional environment, and market environment all play a positive role in
enterprise green development behavior.

(2) Corporate intangible resources have the most significant positive impact on enterprise
green development behavior.

(3) The enterprise size, region, and industry all play a regulatory role in EGDB.

From the perspective of theoretical contribution, this research enriches the research
field of GDBP-IE theory. The GDBP-IE theory was originally based on industrial enterprises
as a starting point to discuss green development behaviors to improve the performance of
industrial enterprises. Based on the GDBP-IE theory, this research discusses its influencing
factors and applicability in multiple industries, including manufacturing and service
industries, and the research conclusions can be applied to relevant research on corporate
green development behavior. In this regard, this study uses meta-analysis to systematically
integrate the relevant research on EGDB to provide a new understanding of the GDBP-
IE theory. In addition, organizational behavior relies on scientific research methods to
solve practical problems, and the essence of EGDB still belongs to organizational behavior.
Therefore, this research expands the research on EGDB, enriches relevant research on
organizational behavior, and provides a basis for researchers to further study EGDB for
specific industries.

The contributions of this research to the enlightenment of management practices are
as follows: the conclusion proves that improving the level of enterprise green development
is inseparable from the efforts of society, enterprises, and the government. To improve
the level of green development of an enterprise, it is necessary to expand from the inside
to the outside, with the inside of the enterprise as the core. The influence of internal
factors of the enterprise is large, so it is necessary to actively utilize the internal resources
of the enterprise. By actively creating an atmosphere of green development awareness,
enterprise managers structurally influence all levels of enterprise organizational structure,
thereby exerting their subjective initiative and regulating corporate tangible resources and
corporate intangible resources. The development of an enterprise’s strategy should be
based on intangible resources and supplemented by tangible resources. Enterprises actively
start from organizational structure, brand reputation, enterprise culture, technological
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innovation, etc., formulating relevant EGDB, and improving employees” various levels
of behavior—including willingness and abilities on a personal level. Besides, enterprises
actively respond to the calls of policies and systems, establish an environmentally friendly
social image of the enterprise, make the strategy transparent to the public supervision path,
actively use green enterprise strategies to enhance their competitiveness in the market,
and value their size, industry, and region. Advantages in these areas thereby enhance the
level of green development of the enterprise. The public strengthens the supervision of
EGDB, the government attaches importance to the policy and institutional environment,
and the market environment is constantly in line with the green development atmosphere,
which can positively promote EGDB. Under the influence of the market environment and
public supervision, consumers, cooperative enterprises, and competitive enterprises will
continue to force enterprises to face a green transformation—the fittest will continue to
survive. At the same time, the government provides reasonable rewards and subsidies for
EGDB, and strictly punishes enterprises for non-green development behaviors. A series of
combined rewards and punishment policies and an institutional environment will promote
the formation of a benign ecological environment for EGDB. In addition, according to the
size, region, and industry of a given enterprise, it is possible to adjust EGDB. Therefore, the
process of implementing EGDB needs to consider the characteristics of its enterprise.
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