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Abstract: Purpose: The study investigates the role of institutional pressures and environmental
orientation in implementing green supply chain practices (GSCPs) in firms. The aim is to construct
a comprehensive model based on institutional theory (InT) and resource-based view (RBV) that
will help study the effect of GSCPs on performance-based outcomes of industrial firms. Study
Design: The study adopted a cross-sectional design, and data were collected from 351 supply chain
management professionals from different manufacturing companies in Saudi Arabia. Furthermore,
a questionnaire was structured to collect data, and the hypothesis of the study was tested using
the PLS-SEM modeling. Findings: The study findings showed a significant effect of institutional
pressure on GSCPs. Also, another significant impact of environmental orientation on GSCPs was
noted. Lastly, GSCPs of manufacturing companies have a significantly positive effect on economic
and ecological performances. Originality: This paper is one of the first to include institutional
theory, the resource-based view, institutional pressures, environmental orientation, GSCPs, and
company performances outcomes. Also, the paper provides details about performance outcomes by
scattering Green Supply Chain Management (GSCM) practices and gives direction to managers for
the successful implementation of these practices.

Keywords: institutional pressures; environmental orientation; performance outcomes; green supply
chain practices

1. Introduction

Industrial leaders are under pressure to develop greater environmental responsibility
due to the increase in global pressure from stakeholders in terms of climatic change and
its implications [1]. Greening efforts by manufacturing firms to develop environmentally
friendly products, systems, technologies, processes, and business practices have become
popular due to growing societal awareness of the environment [2]. According to [3,4],
green supply chain management, sustainable supply chain management, and environmen-
tally sustainable supply chain management are interlinked and contribute towards goal
achievement by minimizing the adverse effects of the firm’s operations on the environment.
Similarly, [5] also state that the interlinkage of environmental management with the supply
chain is critical in sustaining corporate development.

The supply chain aims to reduce emissions. At present, the trade-offs in the supply
chain are quality, carbon, cost, and service [6]. For two reasons, the supply chain is critical
to greening manufacturers. To begin with, the supply chain has a close interaction with
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the natural environment since it deals with the materials needed for manufacturing [7].
Second, the supply chain’s purchasing practices can affect the manufacturing suppliers’
environmental perceptions and capabilities. For successful green supply chain management,
resource allocation and organizational structures are significant contributors to sustainable
corporate social reputation and brand building. Ref. [8] stated that GSCM aims to decrease
the negative environmental impact of services and goods. This is usually because of the
increasing environmental issues and to meet the customers’ requirements for environment-
friendly products and services [9].

GSCM further supports companies’ competitive and cooperative advantages by in-
creasing their competitiveness and economic performance [10]. Some of the potential
benefits of GSCM include increased incorporation of efficiency and effectiveness, enhanced
reputation, functional differentiation, and revenue growth [10,11]. A practical philosophy
that Green Supply Chain (GSC) initiatives demonstrated was support to companies and
their partners in their struggle to gain profits and achieve market share goals. This was pos-
sible by reducing environmental risks and their effect on the development of environmental
efficiency simultaneously [12].

Many studies have focused on external and internal factors of GSC [13,14], but the
impact of internal and external pressures and the drivers on GSC has not been focused on.
A study conducted by [15] stated that the GSC initiatives impact the firms’ environmental,
financial, and operational performances. Many studies related to GSCM have recognized
the internal and external factors of the GSC initiative, but the impact of these factors and
the drivers of GSC initiatives have not been investigated simultaneously [13,14].

The engines of GSC initiatives have been explored through multiple perspectives.
As far as its external drivers are concerned, the institutional theory and the relationship
between institutional pressures and the GSC initiatives have been observed. To ensure
that GSCM practices are being successfully implemented, several issues can be considered
regarding the internal drivers. First of all, the senior management should be having a clear
vision of the environmental policy [16,17]. Secondly, senior managers would be required to
perform GSC initiatives [3,8,18]. Also, support from the middle managers is mandatory for
stimulating GSC initiatives [14]. According to [19], the environmental orientation can be
considered a resource if the firm wants to manage strategic practices, which depends on
the resource-based view to enhance the company’s performance. The internal and external
factors are considered critical determinants of corporate practices at the strategic level in
terms of environmental strategies.

The companies can establish green management capabilities by taking an environ-
mental approach supported by the resource-based view (RBV). According to [19,20], firms
can establish a culture of environmental orientation and motivate suppliers to participate
in green practices using more active and effective methods for better results. Concerning
the environmental problems, Ref. [21] suggested that these problems are not related to
the company’s internal processes but rather to supply chain partners in the early and
subsequent stages of the manufacturer. Proactive environmental programs and initiatives
require cooperation in the supply chain, followed by environmental awareness among
supply chain partners to protect the environment [22].

Supply chain collaboration enables all participants to benefit from the close relationship
between them, and those relationships are difficult to replicate or imitate. Many firms have
understood the importance of maintaining close relationships with suppliers and customers
to bring improvisation to green supply chain management. Still, it is not clear how these
relationships should be managed to strengthen green management. Earlier studies have
found a negative, positive, or no association between GSCP and performance [23,24].
On the other hand, the variables showed inconsistency in both measuring practices and
performance. Most of the studies only focused on the relationship between GSCP and
performance outcomes rather than practices. Some performance-based variables such as;
environmental performance; Social performance, financial performance (economic benefits),
economic costs, competitive performance, operational performance, market performance,
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and intangible performance were implemented in GSCP and performance studies [25,26].
Refs. [8,27–29] found that the findings of earlier studies focusing on the impact of green
practices on performance outcomes were all mixed. According to [29] these studies show
that the firms see GSCM practices as a burden on their limited resources. Therefore, the
GSCM activities are crucial to improvising organizational performance [2]. Ref. [11] says
that the flexibility and redundancy of resources in the company’s operational settings help
to create customer value based on adaptability and which leads to increased flexibility. Still,
as per [30], GSCM practices can be more effective to make waste-free processing.

The implementation of GSCM is seen as a problem in developing countries, probably
due to weak or no understanding between administrators and managers. However, it is
an essential tool of management [31]. According to [11,29,31,32] as per the perception of
industrialists and investors, there is little or no impact on customer engagement. These
studies also suggest that the effects of GSCM are unclear on performance outcomes.

The study investigates the role of institutional pressures and environmental orientation
while adopting green supply chain management practices. Moreover, the study also
explores the impact of implementing green supply chain practices on performance. Hence,
the study contributes in various ways, such as; imparting knowledge of GSCM through
assessing the impact of institutional pressure and environmental orientation, giving an
in-depth view about performance outcomes by practicing GSCM drivers. Moreover, it can
help the managers to develop a successful implementation of GSCM in their firms. This
study also integrates institutional theory with a resource-based view to explore how the
institutional pressure and the environmental orientation can drive firms to practice GSC
initiatives [11]. The main reason for using institutional theory is that it offers theoretical
contributions concerning distinctions between formal and informal institutions, regulative,
normative, and cultural-cognitive types of institutions, and multiple levels of institutions.
Similarly, RBV gives guidance for the firm’s strategy. The RBV views managerial talents,
information capabilities, and administrative procedures as scarce resources to generate
economic rents.

1.1. Study Contribution

This study contributes in the following ways:

• It provides empirical evidence regarding the role of institutional pressures and envi-
ronmental orientation that can help firms to implement GSCPs.

• It contributes theoretically by constructing a comprehensive model based on institu-
tional theory and resource-based view to study the effect of GSCPs on performance-
based outcomes of industrial firms.

• It also addresses the strategic means of obtaining excellent firm performance while
maintaining sustainability.

1.2. Research Questions

Q1. What makes the firms adopt GSCMPs?
Q2: Does environmental orientation contribute to companies adopting green practices

for supply chains?
Q3: Do the institutional pressures contribute to companies adopting green practices

for supply chains?
Q4. What is the effect of GSCM practices over different dimensions of firm performance

outcomes?

2. Theoretical Review

The model of the current study is based on two theories, namely, institutional theory
and resource-based review. The first theory deals with the organizational pressures to
adapt to environmentally friendly practices [33]. This theory states three factors that affect
environmental formation: coercive pressure, normative pressure, and mimetic pressure [34].
The normative pressure is the external pressure exhibited by the customers, suppliers, and
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other similar forces [35]. The institutional theory explains that stressors that bring changes
affect the companies. Taking this concept into account to realize how the firm can develop
implementation strategies to achieve success, consider green supply chain management,
it is mandatory to create a performance-based strategy keeping in view the customers’
requirements and the government’s regulations [2]. The coercive pressure can be intrin-
sic or extrinsic, imposing mimetic pressure with laws, regulations, and practices. Those
companies face severe disciplinary measures as they fail to follow these rules and regula-
tions [27,36]. The normative pressure begins when the company cannot make predictions
of the situation, and the management shows uncertainty. The firms measure their progress
while comparing it with their competitors, keeping the external environmental pressures in
view, which results in the success of the companies [27]. This normative pressure keeps the
companies under pressure to define or shape their operations to develop competitiveness
and continue to grow in the industry. The companies exert internal pressure to adapt to the
rules and regulations that contribute to managing their business, which best suits creating
environmental management standards.

On the other hand, the resource-based review indicates that a company holding a set
of unique resources (such as human capital, assets, information, knowledge, capabilities,
and organizational processes) can improve its performance results in creating competitive
market-based advantage [37]. In short, the RBV theory suggests that the company’s com-
petitiveness relies on its scarcity, uniqueness, and valuable resources, which becomes a
daunting task for its competitors to replace or bring an alternative for it. The GSCM prac-
tices are those unique organizational abilities where RBV theory can make its contribution
to explain how the adoption of GSCM practices may make contributions to improvise the
corporate performance [38]. The RBV may face a problem of competition, build companies,
and defend their resources, while the GSCM may seek to cooperate and use strategic
resource sharing [38].

Environmental activities must be a part of company plans, which is difficult for many
industries [39]. The competitive advantage of any company is an integral part of its
unique assets [37]. Therefore, companies need correct and effective management of their
capabilities to raise their level of performance and outperform their competitors. Given
the tangible assets, companies can outperform the environmental performance of their
competitors by relying on their physical assets to enhance their internal processes by using
their resources and reducing wastage [40]. The company’s external environment and its
internal origin relationship remained unclear until [41] conducted a study supported by [42].
Both confirmed that the company’s resource assessment could not be done separately. The
companies should be able to identify the significance of resources so that the interaction
within the market conditions is possible and enable the company to take advantage of the
market opportunities and avoid threats and competitors. The resources can be tangible or
intangible and produce value-added products for the company to the targeted markets.
Moreover, they also identified seven types of resources: physical, human, legal, financial,
informational, relational, and organizational [40]. The theories above provide a significant
base for the current study, which is related to the implementation of GSCM practices to
different performance dimensions [40].

2.1. The Effect of Institutional Pressures on the Practices of GSCM

According to [34], the institutional theory states that a company can consider other
companies’ actions while determining its organizational practices. The company empha-
sizes the political and institutional validity of socio-economic rewards and the competition
for resources and customers. Taking industrialization into context, a company that consults
validity would seek to comply with rules and regulations. There is an increase in the
concerns related to environmental protection because of the growing market expectations
about social responsibility for environment-based companies [43].

There are two ways for these pressures to operate, to reduce and broaden acceptance
of GSCM institutional practices. For example, forced pressure constrains regulatory options
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over GSCM methods from which product recovery is due to limitations in the structure of
networking and capabilities. According to [44], a company’s ability can be compromised to
achieve the best performance improvement by compromising the organization’s capacity
if undertaking a simulated approach to implement GSCM practices. One of the studies
confirmed that companies are likely to be eager to implement GSCM due to environmental
requirements, customer support, and government pressure [45]. The study stated that the
response is heterogeneous to various institutional pressures, whereas some found that
organizational pressure might cause adopting green practices. There are many previous
studies in support of our view that institutional pressure positively affects companies in
adopting GSCMPs, coercive pressures [15,17,39], normative pressures [46,47], and mimetic
pressures, [48,49].

The above studies show that institutional pressures such as coercive, normative, and
mimetic positively affect GSCPs. Considering coercive pressures, external stakeholders
mainly exert these pressures, such as governmental authorities and non-governmental
organizations. They force the companies to execute a variety of environmental regulations
and standards as they are essential and compulsory to adopt. They help in shaping
the legislative and environmental protection of the organizations. The study develops a
hypothesis to see how the manufacturing companies in Saudi Arabia face coercive pressures
in adopting GSCPs.

Hypothesis 1 (H1a). The Saudi Manufacturing companies face coercive pressures positively to
adopt GSCM practices.

Next, considering normative pressures, these pressures are mainly exerted by suppli-
ers, consumers, trade unions, media, and other social bodies. They are the driving factors
that influence the norms and sense of responsibility as these pressures affect companies’
social complaint behavior and actions. Normative pressures ensure that consumers and
suppliers operate in an external environment and companies operate in a social complaint
way to encourage GSCPs. The study develops a hypothesis to see how Saudi manufacturing
companies take up normative pressures while adopting GSCPs.

Hypothesis 1 (H1b). The Saudi manufacturing companies face normative pressures positively to
adopt GSCM practices.

Considering the last pressure mimetic pressure, it is shown that this pressure comes
into play when companies compete to seek superior performance. This is done because
the companies need to reply to their competitors’ behavior and actions. This pressure
encourages environmental management in companies. Intense mimetic pressure can enable
companies to adopt up-to-date environmental management and technologies to generate
superior performance. The study develops a hypothesis to see how Saudi manufacturing
companies deal with mimetic pressures to adopt GSCPs.

Hypothesis 1 (H1c). The Saudi manufacturing companies face mimetic pressures positively to
adopt GSCM practices.

2.2. Effect of Environmental Orientation on GSCM Practices

As per the resource-based view theory, it is perceived that the company’s strategic
direction (environmental orientation) as the valuable intangible resource plays the role of a
mentor of strategic practices, enhancing performance [50]. One of the experimental studies
conducted in China showed that export projects with higher levels of marketing orientation
are more suitable for carrying out strategic activities in various fields such as pricing,
marketing communications, and new product development [51]. Similarly, another study
showed that the external and internal environmental trends play a role in decision-making
to develop environmental strategies within the functional field of marketing [19].
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An internal environmental orientation influences the GSCM due to organizational
learning and knowledge sharing among company members. The effect of external environ-
mental orientation is best explained based on institutional theory. Based on this perspective,
companies need to address the various constraints imposed by some important institutions.
The more companies adhere to these institutions’ restrictions, the greater the chances of
their stability and validity, and greater will be the circumstances of their survival [34]. One
of the previous studies focusing on textile firms narrated that textile firm management fully
comprehends GSCM practice implementation techniques in operations and reconfigures
accordingly in a competitive business environment while boosting firm performance [52].

The above studies show that internal and external environmental trends grow from
internal and external sources, which indicates an impact for each of them on GSCM. Still,
this effect may be derived from different paths, even though there is a positive impression
for internal environmental trends and external to the GSCM. Therefore, the study develops
the following hypotheses to investigate how Saudi manufacturing companies are affected
by the internal and external environmental orientations while adopting GSCM practices.

Hypothesis 2 (H2a). The GSCM practices are affected positively by internal environmental
orientation.

Hypothesis 2 (H2b). The GSCM practices are affected positively by external environmental
orientation.

2.3. Association between Green Practices and Performance Outcomes of Companies

A series of measures have been adopted by developed countries for revitalizing
the manufacturing industry [53]. It is necessary to measure performance to manage the
activities and operations to improve SC management [5]. It is also a prerequisite to enhance.
It allows the current system to work efficiently compared to alternative systems [54].
While [55] believes that if there are no appropriate metrics for measuring supply chain
performance, this will affect customer satisfaction, leading to lost opportunities to improve
SC performance. The indicators or performance measures should be defined and then
evaluated to monitor the efforts of organizations in their various activities, which are
designed to achieve sustainable development [4].

Many researchers have provided different combinations to study and assess the rela-
tionship between green practices and corporate performance. The studies published in the
literature showed positive and negative relationships between environmental activities of
organizations and the economic, operational, and environmental performance of compa-
nies [9,56–58]. Therefore, this study develops the following hypotheses to see how Saudi
manufacturing companies are affected by GSCM practices.

Hypothesis 3 (H3a). GSCM practices have a positive influence on Environmental Performance.

Hypothesis 3 (H3b). GSCM practices have a positive influence on Operational Performance.

Hypothesis 3 (H3c). GSCM practices have a positive influence on Economic Performance.

2.4. Research Framework

The institutional theory (InT) and RBV, described earlier, helped develop a research
framework that comprises four constructs. The first is the institutional pressure which
focuses on internal environmental orientation (IEO) and external environmental orientation
(EEO). Then the second one mentions the environmental orientation which includes, coer-
cive institutional pressure (IPC), normative institutional pressure (IPN), and institutional
mimetic pressure (IPM). Then come the third, which refers to green supply chain practices
that are based on supplier environmental collaboration (SEC), customer environmental
collaboration (CEC), internal environmental management (IEM), eco-design (ECD)/green
design, reverse logistics (RLG), investment recovery (INR), green information technology
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and systems (GITS), green compliance (GCM), green purchasing (GPR), green manufactur-
ing (GMF), green packaging (GPK), green logistics (GLG), green outsourcing (GOS), and
green warehousing (GWH). Lastly, the fourth construct focuses on the firm’s performance
outcomes, that is, environmental performance (En. Perf), operational performance (O. Perf),
and economic performance (Ec. Perf). Figure 1 illustrates the framework of the study and
the relationship between the constructs of the model.
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3. Methods
3.1. Study Design, Sample and Biasness

A cross-sectional design was considered and was conducted in Saudi Arabia. The
population of the study included supply chain managers and professionals from Saudi
manufacturing companies. A total of 11 manufacturing companies were randomly taken
into consideration among the different companies functioning in Saudi Arabia. Moreover,
the respondents were categorized as top-management, which included CEOs, President
and Vice-President, middle-management which included, Director, Senior Manager and
Manager, Supervisory level, which included Senior Officer, Officers and Coordinators, and
lastly non-managerial staff which included Accountant, Assistant Specialist, etc. In the
first quarter of 2020, about 600 questionnaires were disseminated. Then a re-follow-up was
done during the following three months. After examining the data, the finalized sample
was 351 respondents, and the response rate was 58.5%. Based on that, it can be said that the
study’s sample size was achieved more than the minimum sample size, which was based
on the 10 times base method, which was confirmed by [59]. The demographic outlines of
the respondents and their firms are summarized in Table 1 of the study.
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Table 1. The demographic profiles of the respondents.

Item Description Frequency (%)

Business Type

Chemical, fabric, plastic 42 12

Pharmaceutical 55 15.7

Fabric, leather, fur, shoes 33 9.4

Paper, pulp 19 5.4

Metal material 32 9.1

Assembled metal products 16 4.6

Electronics and communication equipment 53 15.0

Electric, mechanical, appliance 35 10.0

Automobile and automotive parts 24 6.8

Ship machinery equipment, precision machinery 20 5.7

Others 22 6.3

Total 351 100.0

Participants position in the organization

Top management (i.e., President, CEO, Vice President) 34 9.7

Middle Management (i.e., Director, Senior Manager, Manager) 286 81.5

Supervisory level (i.e., senior officer, officer, coordinator) 16 4.5

Non-managerial (i.e., accountant, assistant, specialist, etc.) 15 4.3

Total 351 100.0

Location of responding firms in Saudi Arabia

Eastern Province 78 22.2

Central Province 174 49.6

Western Province 51 14.5

Northern Province 36 10.3

Southern Province 12 3.4

Total 351 100.0

Size of firms (Number of employees)

51–100 120 34.2

101–300 107 30.5

301–500 46 13.1

501–5000 71 20.2

More than 5000 7 2.0

Total 351 100.0

Number of years in business

1–5 17 4.8

6–10 58 16.5

11–20 105 29.9

21 or more 171 48.8

Total 351 100.0

Legal status and ownership

Government 16 4.6

Semi-government 14 4.0

Private company 289 82.3

Multinational Corporation (MNC) 32 9.1

Total 351 100.0
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According to the table, the type of work covered by the study sample includes 11
different fields of business. The field of pharmaceuticals represents the highest representa-
tion in the sample of 15.7%, followed by the electronics and communication equipment
industry by 15%, then the chemical and plastic industries by 12%. In comparison, the lowest
proportion of business representation in the sample was then assembled metal products,
4.6%. Besides that, 81.5% of the overall respondents are middle management positions,
while 9.7% occupy senior positions, whereas the others were either the supervisors or the
non-managerial staff (8.8%).

Based on what was stated in [60], the instructions were procedural to counter the bias
in the standard method. They were followed in the referenced research, especially in the
questionnaire design and administering stages of dealing with respondents. Due to non-
response bias, the responders who were late were considered unresponsive following their
behavior [49]. The sample was divided into two groups to list the first and late responders.
t-tests compared the averages of the groups, and the results found were insignificant at a
0.05 level. The results indicate the absence of bias when not responding to the questionnaire.

3.2. Data Collection Tool

A questionnaire was used for data collection, and it was divided into two parts:
the first part consisted of questions related to the participants’ demographic details. In
contrast, the other part consisted of measurement elements adapted from previous research
work. These elements were obtained from extensive reviews of studies published in green
supply chains and their impacts on firm performance (Appendix A shows the details of the
measurement elements and sources obtained from previous studies).

The questionnaire contains three constructions of higher rank, the first is the envi-
ronmental orientation, the second is institutional pressure, and finally the third is GSCM
practices with 14 items, that is, (supplier environmental collaboration, customer environ-
mental, collaboration, internal environmental management, eco-design, reverse logistics,
investment recovery, green information technology and systems, green compliance, pur-
chasing, manufacturing, packaging, logistics, outsourcing, and warehousing). As for the
last construct, it was firm performance outcomes that were based on three components:
environmental performance, operational performance, and economic performance.

All scales items were measured on a Five-Point Likert scale, ranging from 5: Strongly
agree to 1: Strongly disagree. Before collecting the data, the validity of the questionnaire was
verified by industry experts and academics. Initially, the questionnaire was presented to
academics specializing in supply chain management and workers at Imam Abdul Rahman
bin Faisal University, Dammam, Saudi Arabia. The questionnaire was given after being
revised by 15 industry experts working in industrial companies in the Eastern Province
of Saudi Arabia. Their suggestions were incorporated to ensure the validity of the phase
and the content. Most of the comments were related to the length of the questionnaire
and the diversity of factors. Table A1 in the Appendix A shows the number of elements
of each factor before and after the statistical analyses and the factor analysis. Table S1
(Supplementary Materials) shows all the measurement elements and their sources before
the statistical analysis process. In contrast, Table S2 (Supplementary Materials) shows the
final aspects of the model obtained after completing all the statistical procedures. Table A2
in Appendix A provides factor loadings and significance and Table A3 in Appendix A
provides details regarding content validity measures

3.3. Data Analysis

The data obtained through the questionnaire were examined using the SPSS software
to help detect the missing data and detect multivariate and univariate outliers. After
reviewing the data in the previous step, we applied the least square partial structural
equation modeling (PLS-SEM) method using Smart PLS 3.2.4 software (SmartPLS GmbH,
Oststeinbek, Germany).
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4. Results
4.1. The Convergent Validity

According to [61], convergent validity can be viewed as the convergence of a group
that supports achieving the validity level towards the conceptual measurement. Three
dimensions commonly contribute to accomplishing the level of convergent validity. For
the first dimension, factor loading must be greater than 0.7 and must be statistically
significant. According to [62], the second dimension based on what was stated in the
average value of the extracted variance (AVE) should be more than 0.5. While, according to
the third dimension, the composite reliability must be more than 0.7 to support convergent
reliability [61]. In general, the study model fulfills all convergent validity criteria (Table 2).

Table 2. The convergent validity analysis.

Constructs Items Loadings CR AVE

IEO IEO1 0.701 0.801 0.676

IEO2 0.838

IEO3 0.774

IEO4 0.813

IEO5 0.707

EEO EEO1 0.698 0.828 0.552

EEO2 0.722

EEO3 0.904

EEO4 0.703

EEO5 0.802

IPC IPC1 0.779 0.831 0.630

IPC2 0.756

IPC3 0.781

IPC4 0.783

IPN IPN1 0.727 0.835 0.601

IPN2 0.762

IPN3 0.889

IPN4 0.802

IPM IPM1 0.702 0.797 0.611

IPM2 0.835

IPM3 0.912

SEC SEC1 0.703 0.833 0.655

SEC2 0.841

SEC3 0.777

SEC4 0.816

SEC5 0.710

CEC CEC2 0.702 0.862 0.589

CEC3 0.725

CEC4 0.907

CEC6 0.706

CEC7 0.805
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Table 2. Cont.

Constructs Items Loadings CR AVE

IEM IEM1 0.782 0.821 0.661

IEM7 0.759

IEM8 0.784

IEM9 0.787

IEM11 0.731

IEM13 0.765

IEM16 0.892

ECD ECD1 0.812 0.852 0.633

ECD2 0.705
ECD3 0.838
ECD5 0.915
ECD6 0.714

RLG RLG1 0.841 0.849 0.674

RLG3 0.781

RLG4 0.821

RLG8 0.715

INR INR1 0.711 0.796 0.622

INR2 0.731

INR3 0.914

GITS GITS1 0.717 0.783 0.606

GITS2 0.820

GITS4 0.791

GITS5 0.765

GCM GCM2 0.791 0.827 0.641

GCM3 0.794

GCM5 0.742

GCM6 0.772

GPU GPR1 0.892 0.819 0.587

GPR2 0.823

GPR3 0.716

GPR6 0.847

GPR8 0.923

GMF GMF2 0.725 0.742 0.592

GMF3 0.852

GMF5 0.792

GMF6 0.832

GMF9 0.726

GLG GLG2 0.722 0.841 0.619

GLG3 0.742

GLG4 0.925
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Table 2. Cont.

Constructs Items Loadings CR AVE

En. Perf E. Perf1 0.728 0.827 0.677

E. Perf2 0.831

E. Perf3 0.801

E. Perf4 0.776

E. Perf5 0.802

O. Perf O. Perf3 0.805 0.794 0.681

O. Perf5 0.753

O. Perf7 0.783

O. Perf9 0.903

O. Perf10 0.834

O. Perf11 0.727

Ec. Perf E. Perf4 0.858 0.797 0.684

E. Perf5 0.934

E. Perf6 0.807

E. Perf8 0.856

E. Perf9 0.881

E. Perf13 0.834

4.2. The Discriminant Validity

The validity of discrimination is created when the element of the variable is distin-
guished from the elements of other variables. In general, there are three different scales for
assessing the discriminant validity. According to [63], the first measure is that loading all
elements inside and outside the construct must be more significant than 0.1. Based on [62],
the second scale, called the correlation matrix, is represented by the square root of the AVE
shows the absolute value of the structure correlation, as evident in Table 3. According to
the test, the diameter value of each construct (which represents the square roots of the
AVE) must be higher than its row and column (which represent the connections between
the combinations). Finally, the third measure, which is done by performing the test of the
heterotrait–monotrait ratio (HTMT), and here, depending on what was indicated by [61], it
is necessary for all construct values to be less than 0.9, which the Table 4 shows evidently.
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Table 3. Fornell–Larcker criterion.

Construct IEO EEO IPC IPN IPM SEC CEC ITEM ECD RLG INR GITS GCM GPU GMF GLG En.
Perf

O.
Perf

Ec.
Perf

ICE 0.822

EEO 0.259 0.743

IPC 0.491 0.114 0.794

IPN 0.202 0.411 0.168 0.775

IPM 0.226 0.391 0.279 0.200 0.782

SEC 0.378 0.429 0.299 0.386 0.503 0.809

CEC 0.411 0.488 0.397 0.182 0.325 0.433 0.767

IEM 0.279 0.473 0.426 0.298 0.487 0.436 0.523 0.825

ECD 0.394 0.321 0.498 0.258 0.538 0.496 0.537 0.456 0.796

RLG 0.271 0.423 0.337 0.416 0.504 0.442 0.474 0.480 0.423 0.821

INR 0.387 0.506 0.387 0.441 0.312 0.402 0.222 0.435 0.198 0.451 0.789

GITS 0.183 0.328 0.421 0.500 0.409 0.198 0.246 0.412 0.309 0.421 0.543 0.778

GCM 0.299 0.490 0.435 0.310 0.499 0.453 0.398 0.451 0.329 0.217 0.365 0.324 0.801

GPR 0.259 0.541 0.507 0.270 0.560 0.512 0.431 0.513 0.427 0.333 0.527 0.532 0.486 0.766

GMF 0.417 0.507 0.346 0.428 0.516 0.468 0.299 0.498 0.456 0.293 0.578 0.573 0.546 0.339 0.769

GLG 0.387 0.506 0.406 0.194 0.337 0.449 0.414 0.347 0.527 0.443 0.544 0.549 0.492 0.527 0.496 0.787

E. Perf 0.183 0.328 0.434 0.311 0.509 0.452 0.291 0.448 0.367 0.386 0.543 0.344 0.434 0.588 0.568 0.349 0.823

O. Perf 0.272 0.426 0.346 0.428 0.499 0.458 0.494 0.505 0.453 0.324 0.240 0.442 0.232 0.554 0.503 0.361 0.283 0.825

E. Perf 0.387 0.506 0.377 0.441 0.311 0.403 0.231 0.433 0.211 0.344 0.424 0.532 0.486 0.349 0.413 0.278 0.402 0.331 0.837

Table 4. Heterotrait–Monotrait Ratio (HTMT).

Const. IEO EEO IPC IPN IPM SEC CEC ITEM ECD RLG INR GITS GCM GPU GMF GLG En.
Perf

O.
Perf

Ec.
Perf

ICE

EEO 0.321

IPC 0.631 0.368

IPN 0.365 0.511 0.428

IPM 0.297 0.724 0.452 0.442

SEC 0.353 0.598 0.418 0.503 0.771

CEC 0.591 0.635 0.573 0.282 0.548 0.573

IEM 0.345 0.584 0.502 0.354 0.704 0.556 0.765

ECD 0.514 0.648 0.739 0.406 0.838 0.534 0.830 0.567

RLG 0.364 0.545 0.394 0.540 0.821 0.626 0.654 0.718 0.651

INR 0.365 0.435 0.680 0.502 0.587 0.554 0.799 0.619 0.704 0.199

GITS 0.664 0.403 0.618 0.555 0.386 0.792 0.836 0.774 0.483 0.509 0.246

GCM 0.398 0.544 0.461 0.606 0.436 0.546 0.785 0.703 0.555 0.243 0.423 0.306

GPR 0.331 0.757 0.485 0.475 0.510 0.715 0.849 0.840 0.607 0.275 0.602 0.330 0.320

GMF 0.386 0.631 0.451 0.536 0.804 0.565 0.746 0.595 0.741 0.231 0.476 0.298 0.383 0.149

GLG 0.624 0.668 0.603 0.315 0.581 0.606 0.512 0.733 0.735 0.469 0.514 0.451 0.182 0.426 0.451

En. Perf 0.378 0.617 0.535 0.387 0.737 0.589 0.798 0.411 0.686 0.223 0.462 0.402 0.232 0.584 0.434 0.643

O. Perf 0.547 0.681 0.782 0.439 0.872 0.567 0.863 0.600 0.574 0.492 0.526 0.517 0.306 0.716 0.412 0.708 0.445

Ec. Perf 0.397 0.577 0.427 0.573 0.854 0.659 0.686 0.751 0.684 0.242 0.423 0.372 0.418 0.699 0.503 0.532 0.508 0.529

4.3. Predictive Relevance of Model

The study used (f 2, R2, and Q2) to study the variable’s predictive power. A robust
R2 should be near 0.26, while values between 0.02 and 0.13 represent a weak value of
R2 [64]. The predictive power can be determined if the Q2 value is higher than the difference
between R2 and Q2 or larger than 0, as per the results of Table 5, which shows the calculating
strength of the predictive relevance for all constructs per the stated grounds, which indicates
that all the results obtained, whether concerning R2 or Q2, are ideal results.
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Table 5. The predictive power of the construct.

Construct R2 Q2

GSCM 0.39 0.21

En. Perf 0.21 0.12

O. Perf 0.26 0.14

Ec. Perf 0.34 0.23

In addition to the above, the effect of organizational relationships can be checked with
the help of p-values, which can contribute here to displaying significance. When measuring
the size of the effect, the reference thresholds that can be taken when calculating the size of
the effect are as follows: 0.02 is rated as weak. While 0.15 is considered moderate and 0.35
is seen as having a substantial impact [61].

Depending on what has been mentioned, Table 6 shows the values of different effect
sizes (f2) for the study constructs. According to the results, there is a noteworthy effect of
institutional pressure (coercive) on GSCM at the level of significance 0.01 (β = 0.43, t = 5.731,
p < 0.01). Similarly, a significant effect of normative) and mimetic on GSCM is observed,
with the overall values of 0.01 (β = 0.52, t = 7.352, p < 0.01) and 0.01 (β = 0.41, t = 5.986,
p < 0.01) respectively. Also, there is a significant effect of internal environmental orientation
on the GSCM at the significance level 0.01 (β = 0.48, t = 6.771, p < 0.01), while the external
environmental orientation has a significant effect on the GSCM at the significance level 0.01
(β = 0.51, t = 7.383, p < 0.01).

Table 6. Hypotheses testing.

No. Hypothesis Estimation SE t-Statistics p-Values f 2 Remarks

(H1a) IPC→ GSCM 0.425 0.074 5.731 0.000 0.153 Supported

(H1b) IPN→ GSCM 0.521 0.071 7.352 0.000 0.267 Supported

(H1c) IPM→ GSCM 0.410 0.067 5.986 0.000 0.217 Supported

(H2a) EEO→ GSCM 0.476 0.051 6.771 0.000 0.223 Supported

(H2b) IEO→ GSCM 0.507 0.057 7.383 0.000 0.319 Supported

(H3a) GSCM→ En. Perf 0.543 0.074 10.551 0.000 0.374 Supported

(H3b) GSCM→ O. Perf 0.483 0.062 9.241 0.000 0.322 Supported

(H3c) GSCM→ Ec. Perf 0.527 0.069 10.875 0.000 0.352 Supported

In addition to the above and concerning GSCM, the results confirm that they have
a significant positive impact on all of the environmental performance, operational per-
formance, and economic performance, which can be explained as follow: GSCM affects
environmental performance at the level of significance 0.01 (β = 0.54, t = 10,551, p < 0.01).
Likewise, the data demonstrated that it positively affects the operational performance at
the level of significance 0.01 (β = 0.48, t = 9.242, p < 0.01). Finally, GSCM affects economic
performance at the level of significance 0.01 (=0.53, t = 10.875, p < 0.01).

Based on the results that are presented in Table 5, it can be said that all proposed
hypotheses (H1a, b, c; H2a, b; and H3a, b, c) are fully supported as the p-values are all
less than 0.05. In short, all institutional pressures like coercive, normative, and mimetic
have a significant relationship with green supply chain management (p = 0.000). Also,
internal and external environmental orientation have a significantly positive relationship
with green supply chain management (p = 0.000). Lastly, variables green supply chain
management has a significantly positive relationship with environmental performance,
operational performance, and economic performance (p = 0.000).
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5. Discussion

Most manufacturers in the Gulf countries, especially Saudi Arabia, try to escape from
the sanctions imposed by the administrative authorities and commercial establishments
due to ecological infringement to evade economic losses. As [9] stated, this leads these
establishments and decision-makers to be ready to adopt practices of GSCM that can
contribute to saving these organizations from such unwanted losses. The findings of this
study showed that environmental focus and institutional pressures are both critical in
persuading firms to adopt green supply chain practices, with institutional pressure having
a more significant influence. The study’s findings also indicated that among the many
forms of institutional pressures, the standard pressure applied by supply chain partners
and consumers has the most influence, followed by simulated pressure and finally forced
ranking pressure.

According to [29], environmental concerns have increased globally, which calls for
policymakers and environmental experts to employ institutional influence on industries to
meet the requirements of environmentally friendly actions. Furthermore, it is imperative
to rely on the internal drive and strategic focus on protecting the environment through a
top-down approach to implement GSCM practices effectively. Strategists and managers
need to work on strategic environmental orientation using transparent communication
with the stakeholders related to the targets and opportunities to obtain better operations of
GSCM to get the most significant benefits from them [65]. Overall, this study demonstrated
that these practices could improve the firm’s performance, which acts as a catalyst for
stakeholders and decision-makers to embrace these practices.

This study opens multiple areas for potential research due to the energetic and inno-
vative nature of GSCM. For example, an investigation that collected cross-sectional data
can be relied upon in future research to regulate the landscape of changes that respond to
the regulatory environment. On the other hand, longitudinal investigation can provide
futuristic insight into the implications for the performance of GSCM that was not studied
due to the shortage of time. Future longitudinal research may additionally reveal how
managers’ perspectives toward these practices are influenced by organizational change,
state of the economy, business culture, competitive position, and stakeholder demand.

Finally, suppose multinational companies are dealing with different regulations and
network structures. In that case, researchers need to study the various geographic problems
associated with green supply chain practices in these companies to gain a comprehensive
viewpoint on the relation concerning conservational creativities and supply chain perfor-
mance. In addition to the preceding, a prospective comparative study of green supply
chain practices for companies from different regions of the globe can deliver significant
suggestions where green supply chain practices vary because of each area’s philosophy,
economic position, and methods.

6. Implications
6.1. Theoretical and Practical Implications

In light of the above discussion, the study offers pragmatic implications for policymak-
ers and organizations. These insinuations and practical implications have vital effects for
manufacturers who can achieve improved economic performance based on those practices
by employing green supply chain procedures. Policymakers in different organizations
need to comprehend the physical associations between external and internal aspects of
implementing these practices. On the other hand, policymakers must coordinate the firm’s
activities to improve operational, environmental, and economic performance. The results
of this study have practical effects on public strategy-makers and regulators as they need
to encourage firm managers and manufacturers to employ green supply chain practices in
their legislative activities. The results of this study established the impact of normative and
mimetic powers of institutional pressure. They considered them as prominent standards
that affect the excellent application of GSCM practices in operations. In addition to the
above, it is also necessary that government agencies seek to encourage the importance of
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green environment and work to create consciousness of the benefits of that environment
among managers and manufacturers as they are the ones who have the authority to power
organizations to make environmentally-friendly changes in their processes.

6.2. Managerial Implications

The result of the study supplied assistance to managers on the basic requirements
for expanding and fulfilling successful and superior value green supply chain practices in
their organizations. The managers need to consider the role of organizational orientation
strategically, environmental orientation will help the firms monitor the strategic way of
GSCM practices more accurately than just reacting to external pressures. Managers seeking
improved efficiency and effectiveness may employ findings in business strategies to cre-
ate an eco-friendly, profitable, and profit-seeking corporation by harnessing competitive
advantages. Manufacturing practitioners can gain a comprehensive understanding of the
interplay of strategic orientation and contextual factors for implementing GSCM practices
that reduce environmental impact and improve firm economic performance while taking
into account both internal and external pressures. The findings of the study will assist
practitioners in capturing the implementation methods of GSCM practices and consis-
tency gaps, as well as intrinsic change structure, production and product system, and
culture in order to achieve more exceptional sustainable firm performance. Moreover, the
considerable influence of GSCM on all performance results of the organizations would
help managers accomplish even better performance. In general terms, it can be said that
managers can improve both the productivity and efficiency of their firms in search of
sustainable economic advantages by embracing and supporting environmentally friendly
practices.

7. Conclusions

The study was directed to observe the role of environmental orientation as a self-
motivation to become environmentally responsible. Second, the institutional pressures
(coercive, normative, and mimetic) affect government institutions, competitors, and cus-
tomers and push them to enhance the successful implementation of GSCM. The paper
further inspected the effect of GSCM practices on performance indicators of different orga-
nizations (environmental, operational, and economic). Based on what the study tried to
clarify and the results it reached, it can be viewed as an important study in the framework
of the environmental conditions of Saudi Arabia. This study exposes that environmental
orientation and institutional pressures are vital for influencing organizations to adopt green
supply chain practices, but with an emphasis that the size of the impact is more significant
with the presence of institutional pressure. The study results also revealed that amongst
the different types of institutional pressures, the most considerable effect is the standard
pressure exerted by supply chain partners and customers followed by simulated pressure
and then forced ranking pressure. It was emphasized that organizations that implement
GSCM practices often focus on structured supply chain partnerships with multiple stake-
holders to gain maximum benefits. Concerning the performance of the supply chain of
these organizations, the results of this study confirmed that they have positive effects on the
bottom line. The result of this study also indicated that the practices of GSCM powerfully
affect ecological performance as corporate social responsibility is very useful to attract
customer attention, as it affects both operational and economic performance significantly.

7.1. Limitations

Some of the limitations of this study are that there was no in-depth data gathering from
supply chain focal businesses, including numerous upstream and downstream stakeholders
that may yield distinct research conclusions. The study observes the direct and indirect
consequences.
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7.2. Future Research

Future studies may concentrate on the mediator in the strategic direction and GSCM
interaction and the mediator in GSCM practice and long-term company performance on
large scale, encompassing many manufacturing companies’ stakeholders.
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Appendix A

Table A1. Details of measures.

Constructs and Their Sub-Elements Initial Elements Final Elements

Institutional Pressure
Coercive Pressure (IPC) 4 4

Normative Pressure (IPN) 4 4
Mimetic Pressure (IPM) 3 3

Sub-Total 11 11
Environmental Orientation

External Environmental Orientation (EEO) 5 5
Internal Environmental Orientation (IEO) 5 5

Sub-Total 10 10
Green Supply Chain Management Practices

Supplier Environmental Collaboration (SEC) 5 5
Customer Environmental Collaboration (CEC) 7 5

Internal Environmental Management (IEM) 16 7
Eco-design (ECD) 6 5

Reverse Logistics (RLG) 8 4
Investment Recovery (INR) 3 3

Green Information Technology and Systems (GITS) 5 4
Green Compliance (GCM) 4 4
Green Purchasing (GPR) 10 5

Green Manufacturing (GMF) 10 5
Green packaging (GPK) 2 Excluded
Green Logistics (GLG) 4 3

Green outsourcing (GOS) 2 Excluded
Green warehousing (GWH) 3 Excluded

Sub-Total 90 50
Firm Performance Outcomes

Environmental Performance (En. Perf) 12 5
Operational Performance (O. Perf) 11 6
Economic Performance (Ec. Perf) 13 6

Sub-Total 36 17
TOTAL 163 88

Source: Authors’ preparation.

https://www.mdpi.com/article/10.3390/su14031523/s1
https://www.mdpi.com/article/10.3390/su14031523/s1
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Table A2. Factor loadings and significance.

Constructs Items Loadings SE t-Statistics p-Values

IEO IEO1 0.701 0.143 3.743 0.000
IEO2 0.838 0.051 19.981 0.000
IEO3 0.774 0.049 17.003 0.000
IEO4 0.813 0.034 27.771 0.000
IEO5 0.707 0.048 16.136 0.000

EEO EEO1 0.698 0.067 7.927 0.000
EEO2 0.722 0.087 8.471 0.000
EEO3 0.904 0.026 36.738 0.000
EEO4 0.703 0.097 8.218 0.000
EEO5 0.802 0.091 7.518 0.000

IPC IPC1 0.779 0.104 7.409 0.000
IPC2 0.756 0.111 7.412 0.000
IPC3 0.781 0.099 8.143 0.000
IPC4 0.783 0.054 16.121 0.000

IPN IPN1 0.727 0.071 13.003 0.000
IPN2 0.762 0.039 18.628 0.000
IPN3 0.889 0.034 36.461 0.000
IPN4 0.802 0.039 20.004 0.000

IPM IPM1 0.702 0.067 10.124 0.000
IPM2 0.835 0.029 27.002 0.000
IPM3 0.912 0.016 57.003 0.000

SEC SEC1 0.703 0.105 3.744 0.000
SEC2 0.841 0.049 19.982 0.000
SEC3 0.777 0.046 17.012 0.000
SEC4 0.816 0.031 27.772 0.000
SEC5 0.710 0.046 16.137 0.000

CEC CEC2 0.702 0.064 8.928 0.000
CEC3 0.725 0.081 9.472 0.000
CEC4 0.907 0.027 38.739 0.000
CEC6 0.706 0.092 9.219 0.000
CEC7 0.805 0.089 8.519 0.000

IEM IEM1 0.782 0.099 8.411 0.000
IEM7 0.759 0.108 8.413 0.000
IEM8 0.784 0.096 8.145 0.000
IEM9 0.787 0.050 17.124 0.000
IEM11 0.731 0.069 14.004 0.000
IEM13 0.765 0.037 19.629 0.000
IEM16 0.892 0.032 37.462 0.000

ECD ECD1 0.812 0.036 21.010 0.000
ECD2 0.705 0.063 11.125 0.000
ECD3 0.838 0.027 28.001 0.000
ECD5 0.915 0.014 49.004 0.000
ECD6 0.714 0.101 4.713 0.000

RLG RLG1 0.841 0.047 18.975 0.000
RLG3 0.781 0.043 18.012 0.000
RLG4 0.821 0.028 28.772 0.000
RLG8 0.715 0.039 17.137 0.000

INR INR1 0.711 0.058 10.928 0.000
INR2 0.731 0.079 11.472 0.000
INR3 0.914 0.024 40.739 0.000

GITS GITS1 0.717 0.089 11.219 0.000
GITS2 0.820 0.082 9.519 0.000
GITS4 0.791 0.093 9.411 0.000
GITS5 0.765 0.098 10.413 0.000

GCM GCM2 0.791 0.089 9.145 0.000
GCM3 0.794 0.043 19.124 0.000
GCM5 0.742 0.059 17.004 0.000
GCM6 0.772 0.031 21.629 0.000
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Table A2. Cont.

Constructs Items Loadings SE t-Statistics p-Values

GPR GPR1 0.892 0.027 42.462 0.000
GPR2 0.823 0.032 26.010 0.000
GPR3 0.716 0.057 19.125 0.000
GPR6 0.847 0.024 34.001 0.000
GPR8 0.923 0.012 52.004 0.000

GMF GMF2 0.725 0.099 4.715 0.000
GMF3 0.852 0.046 18.977 0.000
GMF5 0.792 0.042 18.014 0.000
GMF6 0.832 0.027 28.774 0.000
GMF9 0.726 0.038 17.139 0.000

GLG GLG2 0.722 0.057 10.931 0.000
GLG3 0.742 0.078 11.474 0.000
GLG4 0.925 0.023 40.741 0.000

En. Perf E. Perf1 0.728 0.088 11.221 0.000
E. Perf2 0.831 0.081 9.521 0.000
E. Perf3 0.801 0.092 9.422 0.000
E. Perf4 0.776 0.097 10.424 0.000
E. Perf5 0.802 0.088 9.156 0.000

O. Perf O. Perf3 0.805 0.042 19.135 0.000
O. Perf5 0.753 0.058 17.007 0.000
O. Perf7 0.783 0.030 21.631 0.000
O. Perf9 0.903 0.026 42.464 0.000
O. Perf10 0.834 0.031 26.012 0.000
O. Perf11 0.727 0.056 19.127 0.000

Ec. Perf E. Perf4 0.858 0.023 34.003 0.000
E. Perf5 0.934 0.011 52.006 0.000
E. Perf6 0.807 0.087 11.019 0.000
E. Perf8 0.856 0.039 21.864 0.000
E. Perf9 0.881 0.038 22.117 0.000

E. Perf13 0.834 0.024 29.674 0.000
Source: Authors’ preparation.
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Table A3. Cross loadings.

Const. Items IEO EEO IPC IPN IPM SEC CEC IEM ECD RLG INR GITS GCM GPR GMF GLG En.
Perf

O.
Perf

Ec.
Perf

IEO IEO1 0.701 0.111 0.318 0.199 0.086 0.046 0.178 0.105 0.272 0.024 0.124 0.329 0.203 0.097 0.056 0.189 0.116 0.283 0.124
IEO2 0.838 0.148 0.466 0.212 0.119 0.326 0.439 0.262 0.365 0.203 0.159 0.477 0.223 0.131 0.337 0.452 0.273 0.379 0.301
IEO3 0.774 0.135 0.127 0.275 0.421 0.336 0.227 0.383 0.346 0.419 0.146 0.138 0.286 0.432 0.347 0.238 0.394 0.358 0.399
IEO4 0.813 0.189 0.063 0.213 0.325 0.337 0.183 0.242 0.220 0.250 0.200 0.074 0.231 0.336 0.348 0.194 0.253 0.233 0.353
IEO5 0.707 0.114 0.096 0.247 0.339 0.176 0.349 0.124 0.378 0.079 0.063 0.105 0.258 0.350 0.188 0.461 0.135 0.367 0.179

EEO EEO1 0.214 0.698 0.034 0.155 0.305 0.117 0.239 0.337 0.300 0.181 0.044 0.166 0.338 0.137 0.287 0.304 0.273 0.152 0.047
EEO2 0.229 0.722 0.216 0.054 0.033 0.132 0.129 0.057 0.322 0.135 0.227 0.065 0.043 0.149 0.140 0.018 0.319 0.112 0.186
EEO3 0.513 0.904 0.101 0.061 0.251 0.297 0.453 0.393 0.402 0.289 0.108 0.073 0.263 0.333 0.449 0.400 0.417 0.256 0.132
EEO4 0.326 0.703 0.013 0.347 0.093 0.096 0.187 0.058 0.314 0.022 0.024 0.336 0.107 0.118 0.209 0.039 0.284 0.072 0.031
EEO5 0.065 0.802 0.082 0.336 0.182 0.141 0.072 0.143 0.091 0.147 0.093 0.325 0.195 0.162 0.093 0.117 0.111 0.120 0.056

IPC IPC1 0.041 0.278 0.779 0.094 0.106 0.293 0.042 0.176 0.161 0.303 0.087 0.121 0.307 0.056 0.191 0.175 0.318 0.110 0.061
IPC2 0.090 0.127 0.756 0.187 0.159 0.251 0.117 0.133 0.063 0.345 0.177 0.174 0.265 0.132 0.147 0.078 0.360 0.201 0.114
IPC3 0.274 0.223 0.781 0.104 0.206 0.242 0.201 0.192 0.196 0.238 0.115 0.221 0.257 0.214 0.209 0.211 0.253 0.119 0.161
IPC4 0.031 0.414 0.783 0.154 0.167 0.231 0.053 0.107 0.437 0.325 0.174 0.182 0.246 0.053 0.132 0.397 0.340 0.169 0.112

IPN IPN1 0.145 0.222 0.127 0.727 0.188 0.487 0.126 0.282 0.356 0.366 0.158 0.457 0.093 0.271 0.341 0.351 0.133 0.432 0.151
IPN2 0.162 0.423 0.156 0.762 0.141 0.424 0.366 0.371 0.436 0.465 0.111 0.394 0.336 0.462 0.421 0.440 0.121 0.369 0.391
IPN3 0.348 0.188 0.203 0.889 0.399 0.255 0.368 0.259 0.288 0.217 0.369 0.225 0.338 0.247 0.273 0.202 0.334 0.211 0.373
IPN4 0.146 0.402 0.137 0.802 0.441 0.330 0.164 0.279 0.387 0.992 0.410 0.301 0.137 0.294 0.277 0.271 0.395 0.287 0.189

IPM IPM1 0.141 0.205 0.157 0.076 0.702 0.305 0.248 0.193 0.195 0.253 0.292 0.235 0.181 0.182 0.258 0.300 0.253 0.198 0.201
IPM2 0.468 0.233 0.416 0.037 0.835 0.298 0.245 0.419 0.474 0.375 0.285 0.232 0.406 0.461 0.381 0.303 0.250 0.424 0.479
IPM3 0.258 0.367 0.266 0.124 0.912 0.259 0.114 0.546 0.342 0.283 0.246 0.101 0.433 0.330 0.287 0.264 0.116 0.551 0.347

SEC SEC1 0.283 0.342 0.318 0.017 0.244 0.703 0.201 0.232 0.492 0.037 0.250 0.311 0.323 0.013 0.221 0.290 0.349 0.325 0.023
SEC2 0.220 0.367 0.221 0.213 0.249 0.841 0.392 0.273 0.218 0.177 0.217 0.323 0.226 0.187 0.227 0.227 0.374 0.228 0.217
SEC3 0.103 0.421 0.212 0.153 0.233 0.777 0.439 0.265 0.253 0.296 0.111 0.303 0.231 0.128 0.211 0.114 0.427 0.219 0.159
SEC4 0.238 0.115 0.349 0.122 0.377 0.816 0.419 0.271 0.438 0.323 0.215 0.112 0.329 0.091 0.355 0.245 0.122 0.356 0.111
SEC5 0.014 0.252 0.274 0.159 0.393 0.710 0.312 0.263 0.239 0.427 0.011 0.219 0.259 0.137 0.371 0.041 0.259 0.281 0.166

CEC CEC2 0.279 0.198 0.398 0.062 0.474 0.254 0.702 0.301 0.368 0.287 0.264 0.183 0.383 0.047 0.458 0.239 0.219 0.128 0.364
CEC3 0.377 0.248 0.358 0.096 0.495 0.382 0.725 0.233 0.498 0.308 0.362 0.233 0.343 0.081 0.485 0.367 0.317 0.188 0.329
CEC4 0.294 0.466 0.281 0.454 0.395 0.320 0.907 0.231 0.346 0.363 0.279 0.451 0.266 0.404 0.380 0.304 0.234 0.391 0.263
CEC6 0.125 0.508 0.439 0.074 0.591 0.205 0.706 0.343 0.395 0.335 0.111 0.411 0.424 0.059 0.576 0.191 0.145 0.382 0.419
CEC7 0.361 0.095 0.406 0.034 0.334 0.255 0.805 0.218 0.341 0.226 0.336 0.081 0.391 0.019 0.319 0.240 0.301 0.104 0.427

IEM IEM1 0.067 0.171 0.118 0.059 0.291 0.243 0.378 0.782 0.226 0.413 0.093 0.185 0.133 0.074 0.306 0.268 0.412 0.113 0.205
IEM7 0.192 0.338 0.253 0.381 0.323 0.327 0.214 0.759 0.424 0.297 0.203 0.373 0.268 0.395 0.573 0.342 0.214 0.223 0.373
IEM8 0.294 0.213 0.313 0.076 0.374 0.269 0.294 0.784 0.078 0.172 0.209 0.228 0.427 0.092 0.474 0.284 0.309 0.329 0.248
IEM9 0.392 0.263 0.373 0.111 0.395 0.397 0.393 0.787 0.188 0.339 0.307 0.278 0.388 0.124 0.495 0.412 0.407 0.427 0.298
IEM11 0.309 0.481 0.295 0.369 0.411 0.335 0.311 0.731 0.296 0.217 0.327 0.499 0.312 0.384 0.425 0.350 0.317 0.344 0.417
IEM13 0.141 0.323 0.354 0.089 0.491 0.221 0.139 0.765 0.392 0.263 0.155 0.484 0.469 0.104 0.497 0.235 0.141 0.175 0.493
IEM16 0.376 0.010 0.421 0.049 0.346 0.271 0.376 0.892 0.318 0.481 0.411 0.125 0.436 0.074 0.364 0.285 0.331 0.411 0.145

ECD ECD1 0.307 0.188 0.075 0.034 0.167 0.094 0.261 0.013 0.812 0.368 0.258 0.134 0.095 0.228 0.155 0.322 0.073 0.208 0.087
ECD2 0.455 0.201 0.108 0.315 0.428 0.251 0.355 0.192 0.705 0.466 0.261 0.168 0.376 0.489 0.312 0.416 0.253 0.354 0.103
ECD3 0.116 0.264 0.410 0.325 0.216 0.372 0.335 0.408 0.838 0.177 0.324 0.470 0.386 0.277 0.433 0.396 0.467 0.019 0.165
ECD5 0.052 0.202 0.314 0.326 0.172 0.231 0.209 0.239 0.915 0.122 0.262 0.374 0.387 0.233 0.262 0.271 0.298 0.112 0.103
ECD6 0.085 0.236 0.328 0.165 0.438 0.113 0.367 0.068 0.714 0.145 0.296 0.388 0.225 0.499 0.179 0.426 0.132 0.027 0.134

RLG RLG1 0.146 0.318 0.102 0.228 0.328 0.291 0.172 0.014 0.309 0.841 0.307 0.190 0.077 0.036 0.169 0.097 0.264 0.017 0.294
RLG3 0.045 0.024 0.122 0.118 0.042 0.313 0.126 0.207 0.457 0.781 0.455 0.203 0.112 0.317 0.431 0.254 0.358 0.196 0.342
RLG4 0.052 0.241 0.311 0.472 0.458 0.411 0.281 0.092 0.118 0.821 0.116 0.266 0.412 0.327 0.218 0.374 0.338 0.412 0.103
RLG8 0.359 0.084 0.087 0.176 0.049 0.307 0.012 0.011 0.054 0.715 0.052 0.204 0.316 0.328 0.174 0.233 0.213 0.243 0.068

INR INR1 0.327 0.191 0.110 0.081 0.112 0.099 0.116 0.091 0.104 0.287 0.711 0.204 0.199 0.086 0.047 0.178 0.107 0.273 0.111
INR2 0.327 0.168 0.095 0.014 0.187 0.074 0.281 0.043 0.124 0.475 0.731 0.341 0.221 0.117 0.327 0.439 0.263 0.368 0.211
INR3 0.435 0.221 0.088 0.335 0.408 0.271 0.325 0.172 0.073 0.097 0.914 0.204 0.275 0.422 0.333 0.229 0.383 0.347 0.411

GITS GITS1 0.216 0.087 0.107 0.136 0.269 0.196 0.363 0.115 0.409 0.289 0.177 0.717 0.328 0.219 0.097 0.046 0.189 0.116 0.287
GITS2 0.324 0.112 0.108 0.417 0.429 0.353 0.457 0.294 0.457 0.303 0.211 0.820 0.476 0.222 0.131 0.337 0.451 0.273 0.377
GITS4 0.112 0.153 0.309 0.427 0.318 0.474 0.437 0.413 0.218 0.366 0.412 0.791 0.137 0.285 0.432 0.347 0.238 0.394 0.358
GITS5 0.163 0.099 0.213 0.428 0.274 0.333 0.316 0.341 0.154 0.304 0.416 0.765 0.073 0.224 0.336 0.348 0.194 0.254 0.232

GCM GCM2 0.121 0.271 0.363 0.201 0.473 0.148 0.402 0.083 0.100 0.271 0.363 0.211 0.791 0.311 0.223 0.112 0.069 0.207 0.134
GCM3 0.179 0.351 0.135 0.263 0.361 0.324 0.205 0.027 0.169 0.353 0.165 0.366 0.794 0.459 0.237 0.144 0.361 0.467 0.297
GCM5 0.078 0.057 0.156 0.153 0.075 0.346 0.159 0.242 0.068 0.067 0.157 0.247 0.742 0.121 0.299 0.444 0.371 0.261 0.417
GCM6 0.085 0.274 0.343 0.394 0.461 0.444 0.293 0.126 0.095 0.274 0.344 0.143 0.772 0.063 0.238 0.339 0.366 0.221 0.277

GPR GPR1 0.469 0.193 0.196 0.287 0.047 0.414 0.121 0.113 0.369 0.193 0.294 0.111 0.401 0.892 0.214 0.019 0.150 0.103 0.229
GPR2 0.458 0.282 0.241 0.172 0.132 0.189 0.247 0.182 0.457 0.268 0.342 0.149 0.409 0.823 0.321 0.037 0.200 0.333 0.338
GPR3 0.418 0.299 0.186 0.145 0.278 0.205 0.372 0.124 0.327 0.276 0.264 0.110 0.228 0.716 0.347 0.175 0.387 0.213 0.226
GPR6 0.418 0.248 0.163 0.124 0.267 0.194 0.293 0.079 0.418 0.239 0.213 0.126 0.227 0.847 0.299 0.328 0.158 0.116 0.247
GPR8 0.415 0.312 0.219 0.315 0.328 0.251 0.411 0.293 0.317 0.201 0.319 0.272 0.378 0.923 0.392 0.328 0.215 0.227 0.334

GMF GMF2 0.217 0.363 0.419 0.423 0.415 0.372 0.335 0.391 0.149 0.297 0.443 0.358 0.249 0.328 0.725 0.221 0.228 0.117 0.078
GMF3 0.153 0.301 0.413 0.424 0.371 0.231 0.209 0.239 0.085 0.245 0.347 0.359 0.205 0.474 0.852 0.321 0.241 0.148 0.353
GMF5 0.186 0.335 0.427 0.263 0.437 0.213 0.367 0.068 0.118 0.269 0.362 0.198 0.472 0.227 0.792 0.227 0.304 0.440 0.362
GMF6 0.245 0.415 0.209 0.226 0.425 0.289 0.270 0.022 0.177 0.349 0.134 0.263 0.359 0.123 0.832 0.144 0.242 0.354 0.367
GMF9 0.144 0.121 0.220 0.216 0.249 0.311 0.124 0.215 0.076 0.056 0.154 0.151 0.076 0.151 0.726 0.139 0.276 0.368 0.224

GLG GLG2 0.083 0.283 0.352 0.372 0.357 0.407 0.312 0.134 0.093 0.273 0.354 0.446 0.351 0.187 0.332 0.722 0.329 0.333 0.117
GLG3 0.402 0.124 0.143 0.211 0.092 0.347 0.054 0.046 0.401 0.122 0.154 0.231 0.097 0.089 0.347 0.742 0.392 0.310 0.156
GLG4 0.391 0.215 0.174 0.107 0.179 0.123 0.181 0.111 0.390 0.233 0.188 0.111 0.184 0.093 0.261 0.925 0.269 0.297 0.377

En. Perf E. Perf1 0.297 0.211 0.187 0.112 0.226 0.123 0.273 0.110 0.321 0.321 0.231 0.114 0.223 0.357 0.127 0.401 0.728 0.333 0.461
E. Perf2 0.341 0.234 0.219 0.332 0.337 0.234 0.368 0.243 0.412 0.302 0.247 0.401 0.342 0.336 0.139 0.413 0.831 0.312 0.431
E. Perf3 0.227 0.267 0.382 0.317 0.234 0.345 0.347 0.237 0.222 0.297 0.316 0.325 0.361 0.411 0.149 0.329 0.801 0.287 0.398
E. Perf4 0.172 0.297 0.324 0.316 0.199 0.367 0.222 0.201 0.153 0.263 0.301 0.302 0.295 0.342 0.077 0.248 0.776 0.135 0.294
E. Perf5 0.139 0.324 0.311 0.227 0.178 0.217 0.377 0.159 0.176 0.211 0.291 0.293 0.092 0.264 0.051 0.119 0.802 0.102 0.311

O. Perf O. Perf3 0.155 0.325 0.119 0.237 0.335 0.312 0.211 0.315 0.166 0.338 0.121 0.250 0.348 0.152 0.380 0.231 0.206 0.805 0.127
O. Perf5 0.054 0.031 0.130 0.127 0.059 0.297 0.134 0.266 0.065 0.044 0.143 0.140 0.062 0.183 0.368 0.172 0.195 0.753 0.273
O. Perf7 0.062 0.248 0.316 0.463 0.465 0.428 0.297 0.096 0.072 0.262 0.331 0.494 0.478 0.234 0.329 0.124 0.252 0.783 0.359
O. Perf9 0.368 0.073 0.094 0.185 0.056 0.342 0.008 0.129 0.380 0.103 0.102 0.198 0.069 0.192 0.479 0.217 0.373 0.903 0.313
O. Perf10 0.356 0.180 0.141 0.070 0.143 0.189 0.172 0.294 0.369 0.193 0.152 0.083 0.154 0.107 0.139 0.383 0.232 0.834 0.199
O. Perf11 0.316 0.197 0.085 0.043 0.176 0.201 0.292 0.306 0.329 0.211 0.097 0.056 0.189 0.293 0.121 0.343 0.214 0.727 0.264

Ec. Perf E. Perf4 0.397 0.234 0.142 0.347 0.461 0.304 0.351 0.234 0.411 0.253 0.234 0.372 0.398 0.394 0.217 0.400 0.076 0.373 0.858
E. Perf5 0.237 0.297 0.397 0.339 0.275 0.423 0.332 0.387 0.220 0.238 0.387 0.369 0.348 0.373 0.219 0.384 0.097 0.399 0.934
E. Perf6 0.253 0.235 0.367 0.361 0.231 0.286 0.277 0.336 0.137 0.299 0.358 0.361 0.301 0.417 0.248 0.061 0.247 0.302 0.807
E. Perf8 0.174 0.269 0.335 0.206 0.401 0.168 0.304 0.320 0.179 0.283 0.332 0.342 0.279 0.308 0.198 0.318 0.328 0.092 0.856
E. Perf9 0.231 0.348 0.112 0.263 0.372 0.346 0.234 0.062 0.235 0.210 0.290 0.287 0.331 0.268 0.314 0.243 0.301 0.137 0.881

E. Perf13 0.097 0.057 0.177 0.152 0.128 0.368 0.218 0.295 0.125 0.007 0.199 0.183 0.274 0.087 0.007 0.176 0.055 0.091 0.834

Source: Authors’ preparation.
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