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Abstract: The objective of the undertaken study is to investigate the association between proactive
environmental strategy (PES) and its determinants, such as planning and organizational practices
(POP) and communicational practices on sustainable development through the operating and finan-
cial performances of the pharmaceutical sectors of south Asian countries. Moreover, we examine this
relationship through the eco-innovations as a meditator and technological advances as a modera-
tor. We developed a modified conceptual model and questionnaire and verified by 856 responses
from the region’s pharmaceutical sectors. We have tested our hypothesized research model and
hypotheses through SEM-based modeling. The findings confirm that proactive environmental strat-
egy and its determinants, for instance, organization and planning practices, operating practices,
and communicational practices, have a positive and significant influence on pharmaceutical firms’
sustainable development through operational and financial performance. The findings further show
the substantial role in eco-innovation as a mediator and technological advances as a moderator on
the sustainable development in this relationship. Subsequently, eco-innovation and technological
advances lessen ecological hazards and increase companies’ functioning. Therefore, the undertaken
study demonstrated and concurrently ascertained towards sustainable development of environmen-
tal and economic leaders. The practical implications are equally important for every stakeholder,
such as the community, policymakers, companies, and regulatory agencies concerned with fostering
eco-friendly controlling exercises.

Keywords: proactive environmental strategy; eco-innovation; technological advances; sustainable

development; operational performance; financial performance; planning and organizational practices

JEL Classification: C12; M14; Q2

1. Introduction

The most pressing challenge of today’s society is to attain a sustainable environment
for future generations to live better [1-3]. Thus, companies are also susceptible to envi-
ronmental hazards due to social pressure and employing diverse initiatives to minimize
these environmental hazards [4,5]. According to Geng and Benedetto [6] and Hart and
Ahuja [7], the previous literature demonstrates the awareness and importance of environ-
mental protection, and highlights several imperative variables for the companies” green
environment. According to Vithessonthi [8] and Quazi et al. [9], several pieces of research
have advocated the prominence of distinctive determinants for proactive environmental

Sustainability 2021, 13, 9479. https:/ /doi.org/10.3390/5u13169479

https:/ /www.mdpi.com/journal/sustainability


https://www.mdpi.com/journal/sustainability
https://www.mdpi.com
https://orcid.org/0000-0001-5844-5502
https://orcid.org/0000-0003-4875-8534
https://orcid.org/0000-0002-3247-9912
https://doi.org/10.3390/su13169479
https://doi.org/10.3390/su13169479
https://creativecommons.org/
https://creativecommons.org/licenses/by/4.0/
https://creativecommons.org/licenses/by/4.0/
https://doi.org/10.3390/su13169479
https://www.mdpi.com/journal/sustainability
https://www.mdpi.com/article/10.3390/su13169479?type=check_update&version=3

Sustainability 2021, 13, 9479

2 of 26

strategies, for instance, planning and operating practices (POP) and communicational prac-
tices (CP). Society and industry should solve the protection of environmental issues; thus,
companies have a vital role in saving the natural environment for the community [10,11].
Hence, global warming and other environmental issues have become pertinent factors for
existing competitive circumstances on a globalized planet [12]. The eco-friendly approach
is described as “to preserve the edge between the natural environment and industrial
progress” (Aragon-Correa and Sharma [13], p. 7). The companies concerned with alle-
viating their collision in the natural environment should know the realistic inferences of
environmental hazards management. Several researchers have addressed this critical issue,
such as Hunt and Auster [5], Seroka-Stolka and Fijorek [14], and Min and Oh [15]. They
have differentiated the proactive companies for managing the environment rather than
reactive towards the environmental hazards. According to Forés [4], Hunt, and Auster [5],
if the organization devises and implements environmental protection initiatives with its
motivation, it is a proactive environmental strategy. The self-motivated environmental pre-
cautions are free from any regulations. The proactive environmental protection strategies
include preserving waste material and reducing energy, emissions, hazardous material,
and chemical wastes regarding processes and products [12,16]. However, at the same
time, the implementation of environment-related regulations to protect the ecosystem
and community from pollution and smog is regarded as eco-friendly reactivity [17]. The
reactive strategy involves implementing minimal essential alterations to meet rules and
laws to employ the smog controls to prevent penalties and bad reputation [18,19].

Proactive environmental practices have been debated for a long time regarding the
dimensions and aspects. Some researchers have argued that the proactive environmental
strategy (PES) is one-dimensional [4,20,21]. However, Lucas [22] and Gonzélez-Benito and
Gonzalez-Benito [23] have a different opinion, and they established that a proactive envi-
ronmental strategy has multi-dimensional aspects. Hence, three reasonable practices are
included in a proactive environmental strategy in which organizing and planning practices
are the most important [24]. This practice involves the allocation of resources, devising
strategies, and the development of environmental policies and procedures. However, the
second practice comprises operational practices, which involve implementing devised
environmental responsibilities and practices. The third is known as the communicational
practices, which are involved throughout the implementation process to track the practices
in the right direction [25,26]. Ecofriendly companies are more competitive due to the
proactive approach to environmental hazards [4,6]. Recent studies are reinvestigating, not
only the factors which have remained eco-friendly, but how and with whose efforts these
companies remain eco-friendly [27-30]. As such studies’ findings are not conclusive, the
debate is still open vis a vis focusing on the eco-friendly concerns. Additionally, current
research outcomes demonstrated that the association is not direct between companies’
performance and execution of volunteer eco-friendly exercises [2,31,32]. According to Do
and Nguyen [33], Hoang et al. [34], and Cheng et al. [35], the association between envi-
ronmental strategies and companies’ performance is meditated through some prominent
factors. Thus, the reinvestigation of this association has become very vital. Hence, the
research has addressed the mediation and moderation association, evaluated the novel
modified conceptual framework, and examined the company’s performance, taking proac-
tive environmental strategy as an independent variable and eco-innovation as a mediator
and technological advances as moderator [25,36,37].

1.1. The Novelty and Significance of the Research Study

The novelty and significance of this research are embedded in a unique and modified
conceptual framework and questionnaire that can be replicated by future researchers for
other industries. Additionally, this is the first kind of study that addresses the environmen-
tal concerns of Asian pharmaceutical sectors, which will benefit the practitioners and senior
managers to reduce the intensity of environmental hazards for consistent operational and
financial performance. This research also introduces three different statistical techniques
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for analyzing the data. Thus, this unique modeling will be helpful for future researchers
and industry practitioners. Therefore, the research has imperative theoretical implications
for providing new knowledge amid determinants of proactive environmental, mediator,
and moderator in a modified conceptual framework for future investigations. On the
other hand, the findings also contributed to the practical implications of providing green
business strategies for operating and financial performance in the pharmaceutical industry.
Additionally, this research’s findings offer guidelines to the policymakers, companies,
communities, and regulatory bodies regarding practices of environmental exercises.

1.2. The Objectives of the Research Study

The research evaluates the direct effect of proactive environmental strategy and its
determinants, such as organization and planning practices, operating practices, and com-
municational practices, on pharmaceutical firms’ financial and operational organizational
functioning. Moreover, the indirect (mediation) effects of eco-innovation and moderation
of technological advances between proactive environmental strategies and its determi-
nants, and financial and operational performances, have been analyzed in the context of
pharmaceutical sectors of China and south Asian countries, for instance, China, India,
Pakistan, Bangladesh, and Sri Lanka. This research proves that proactive environmental
strategies and their determinants, technological advances, and eco-innovation concurrently
positively contribute to the companies’ eco-friendly aspects and sustainable development.
This research’s prime objective is to evaluate the scope of independent variables, mediators,
and moderators on the operational and financial performance of the pharmaceutical sector
of Asian economies.

1.3. Research Questions of the Undertaken Study

We have addressed the following questions to fulfill the objectives of the research study:

Are proactive environmental strategies, such as organization and planning practices,
improving the financial and operational functions of pharmaceutical sectors of south
Asian countries?

Are proactive environmental strategies, for instance, operating practices, improving
the financial and operational functions of the pharmaceutical sector?

Are proactive environmental strategies, for instance, communicational practices, im-
proving the financial and operational functions of the pharmaceutical sector?

Is eco-innovation (mediator) an efficient and effective strategy to improve the financial
and operational practices of the pharmaceutical industry?

Are technological advances (moderator) improving environmental hazards for the
pharmaceutical industry’s long-term financial and operational performance?

The remaining paper is structured as follows: section two contains the theoretical
framework and hypotheses development; section three comprises of the materials and
methods of the study; section four analyzes the data and provides the findings of the study;
section five contains discussions; and section six provides conclusions, and followed by
theoretical and practical implications, and limitations and areas of future studies.

2. Theoretical Framework and Hypotheses Development
2.1. Theory Underpinning—Resource-Based View Theory

Deutz and Ioppolo [38] and Bansal and Roth [39] state that a proactive environment
strategy uses distinctive theoretical perceptions. However, some research studies employ
institutional theory in a proactive environmental approach. Buysse and Verbeke [20] and
Henriques and Sadorsky [21] have incorporated stakeholder theory. However, several
researchers used the organization’s resource-based view to adopt the proactive environ-
mental strategy, including a dynamic competency viewpoint [13,40-42]. The proactive
environmental strategy and organizational performance have a strong association; thus,
the resource-based view method is helpful to evaluate this bond. Therefore, the un-
dertaken study has examined the link between proactive environmental strategy and



Sustainability 2021, 13, 9479

4 0f 26

organizational performance. We have also taken into account the different theoretical back-
drop to investigate eco-innovation. The co-evolutionary and neoclassical techniques from
evolutionary theory on innovation [16,43] and innovation economics to environmental
economics [44] have demonstrated eco-innovation. According to Do and Nguyen [33]
and Rehfeld et al. [45], several studies have used general innovation theory to explain
eco-innovation, and it was further extended to become the environmental innovation the-
ory [46]. Afterwards, several researchers have used this approach [47]. Previous literature
has employed stakeholder theory [28,48], neo-classical, and institutional theories [49,50].
However, limited literature is available on eco-innovation, which cites the resource-based
view [51]. According to Bluemling et al. [1] and Del Rio et al. [52], the complex role of an
organization’s internal elements, such as dynamic competencies and resource capabilities,
is understated in previous literature regarding the eco-innovation process. Therefore, we
have employed this theory in our research. According to the eco-economics scoreboard,
south Asian economies are among the worst countries which have used the concept of
eco-innovation in the industry for better organizational and financial performance. In this
situation, eco-innovations initial objective inclines and relies on technological advances,
including processes and products as eco-innovation aims. Due to this reason, we have
included technological advances as a moderator with eco-innovation as a mediator to
examine the business performance of an organization.

2.2. Proactive Environmental Strategqy and Organizational Performance

The previous literature has demonstrated the various corporate environmental ap-
proaches and companies’ continuum, ranging from reactive to proactive or the other way
around. Hunt and Auster [5] have differentiated proactive companies for managing the
environment rather than reactive towards environmental hazards. According to Sturiale
et al. [53] and Yarahmadi and Higgins [54], if the organization devises and implements
environmental protection initiatives with its motivation, it is known as the proactive
environmental strategy. These self-motivated environmental precautions are free from
any regulations. These proactive environmental protection strategies include preserving
waste material, reducing energy, smoke, hazardous material, and chemical wastes regard-
ing processes and products [12,14]. However, at the same time, the implementation of
environment-related regulations to protect the environment and community from pollution
and smog is regarded as environmental reactivity [17,36]. The reactive strategy involves
implementing minimal essential alterations to meet rules and laws to employ the smog
controls to prevent penalties and bad reputation [19,31,55]. According to Liu and Shu [28],
Hart [42], and Menguc and Ozanne [56], the natural resource-based view of an organization,
the proactive environment strategy, offers the cumulative abilities and resources to secure
environmental deprivation through environmentally friendly technologies, processes, and
products. The proactive environmental strategy has several benefits to the organization;
it provides a proactive approach to align strategic direction according to the changing
needs, allowing an organization to remain competitive and achieve long-term sustainable
growth and development. Thus, the proactive environmental strategy has a significant
influence on the organization’s operational performance [12,33,34,57]. Thus, we framed
the following hypothesis:

H1A. Proactive environmental strategy has a positive and significant impact on the opera-
tional performance of an organization.

According to the organization, the competitive advantage increases the organizational
profitability and financial performance; a proactive environmental strategy significantly
reduces the environmental hazards, wastes, pollution, and energy consumption, and
increases operational performance [12,33,58], which also have a positive impact on the
financial performance of an organization. Other researchers have also found a positive rela-
tionship between proactive environmental strategy and financial performance [12,23,25,58].
Thus, we have framed the following hypotheses:
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H1B. Proactive environmental strategy has a positive and significant impact on the financial
performance of an organization.

2.3. Determinants of Proactive Environmental Strategy and Organizational Performance

The previous literature has demonstrated the various corporate environmental ap-
proaches and companies” continuum ranging from reactive to proactive or the other way
around. Hunt and Auster [5] and Koirala and Pradhan [25] have differentiated proactive
companies for managing the environment rather than reactive towards environmental haz-
ards. However, at the same time, the implementation of environment-related regulations
to protect the environment and community from pollution and smog is regarded as envi-
ronmental reactivity [17]. The reactive strategy involves implementing minimal essential
alterations to meet rules and laws to employ the smog controls to prevent penalties and bad
reputation [2,19]. According to Hunt and Auster [5] and Hsiao and Wang [36], if the organi-
zation devises and implements environmental protection initiatives with its motivation, it
is a proactive environmental strategy. The proactive environmental protection strategies in-
clude preserving waste material, reducing energy, smoke, hazardous material, and chemical
wastes regarding processes and products [12,18]. Thus, organizational practices [5,12,25],
planning and organizational practices [5,15,36], and communicational practices [12,18,36]
have a significant and affirmative influence on operational performance [5,12,18,25,36].
Hence, we framed the following hypotheses:

H2. Operational practices have a significant and affirmative influence on the operational
performance of an organization.

H3. Planning and organizational practices have a significant and affirmative influence on
the operational performance of an organization.

H4. Communicational practices have a significant and affirmative influence on the opera-
tional performance of an organization.

Proactive environmental practices are debated for an extended period regarding the
dimensions and aspects. Some researchers have argued that the proactive environmental
strategy is one-dimensional [20,21,59]. However, others have a different opinion, and they
established that a proactive environmental strategy has multi-dimensional aspects [22,23].
Therefore, according to Do and Nguyen [33] and Gonzalez-Benito and Gonzalez-Benito [24],
three reasonable practices are included in a proactive environmental strategy in which
planning and organizational practices are the most important. This practice involves the
allocation of resources, devising strategies, and the development of environmental policies
and procedures. However, the second practice comprises operational practices, which
apply in the implementation of devised environmental responsibilities and practices. The
third is known as the communicational practices, which are involved throughout the
implementation process to track the patterns in the right direction. Hence, the previous
literature also exhibited that the proactive environmental strategies [22,24,33,53] and op-
erational practices [12,33,59] have a significant impact on the financial performance of
an organization [26,59]. Similarly, planning and organizational practices [17,20,21] and
communicational practices [20,23,24] positively and cogently impact financial performance.
Thus, based on the previous literature, we have framed the following hypotheses:

HS5. Operational practices have a significant and affirmative influence on financial perfor-
mance.

Hé. Planning and organizational practices have a significant and affirmative influence on
financial performance.

H7. Communicational practices have a significant and affirmative influence on finan-
cial performance.
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2.4. Inter-Reliant on Firm’s Performance

Numerous works of literature have demonstrated that a firm’s operational perfor-
mance depends on financial performance, and several studies have evaluated operational
and financial performance separately [2,23]. Moreover, according to Cheng et al. [35] and
Chi and Gursoy [60], the firm’s performance measures are inter-reliant in operational and
financial performance. Thus, we have framed the following hypothesis:

HS8. A firm’s operational performance has a significant and affirmative influence on
financial performance.

2.5. Eco-Innovation as a Mediator

Fussler and James [61] have proposed the initial definition and concept of eco-
innovation; according to them, it is evolving new processes, new products that offer
business and customer value by reducing environmental hazards. According to Wahyudin
and Malik [10], Liu and Shu [28], Do and Nguyen [33], Ciasullo et al. [62], and Kemp
and Pearson [63] the eco-innovation is the creation and assimilation of a production pro-
cess, product, service, business, or management technique throughout its life cycle, which
is unique for the company and reduces environmental hazards, smog, energy, or other
harmful effects of resources. The European Commission [64] has described eco-innovation
as “eco-innovation as any form of innovation resulting in or aiming at significant and
demonstrable progress towards the goal of sustainable development, through reducing
impacts on the environment, enhancing resilience to environmental pressures, or achieving
a more efficient and responsible use of natural resources.” However, Geng and Benedetto [6]
and Blanco et al. [30] show no direct association between companies’ eco-friendly strate-
gies and operating and financial performances. Similarly, Molina-Azorin et al. [29], Son
et al. [31], and Hsiao and Wang [36] have established that a green environment and or-
ganizational performance have an indirect relationship. Thus, it may be interesting to
measure the indirect causal relationship of eco-innovation as a mediator between proactive
environmental strategies and companies’ operational and financial performance. Several
researchers have demonstrated that eco-innovation is a potent mediating variable in a
relationship between companies’ operating and financial performance and proactive envi-
ronmental strategy [14,27,29,32,65]. Thus, based on previous literature, we have framed
the subsequent hypotheses:

H9A. The eco-innovation positively and significantly mediates in an association of compa-
nies” operational performance and proactive environmental strategy.

H9B. The eco-innovation positively and significantly mediates in an association of compa-
nies’ operational performance and planning and organizational practices.

H9C. The eco-innovation positively and significantly mediates in an association of compa-
nies” operational performance and operational practices.

H9D. The eco-innovation positively and significantly mediates in an association of compa-
nies’ operational performance and communicational practices.

H10A. The eco-innovation positively and significantly mediates in an association of com-
panies’ financial performance and proactive environmental strategy.

H10B. The eco-innovation positively and significantly mediates in an association of compa-
nies’ financial performance and planning and organizational practices.

H10C. The eco-innovation positively and significantly mediates in an association of com-
panies’ financial performance and operational practices.

H10D. The eco-innovation positively and significantly mediates in an association of com-
panies’ financial performance and communicational practices.
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2.6. Technological Advances as a Moderator

The explanation of technological advances is founded on the universal comprehen-
sion of scientific innovation outlined by the Oslo Manual [66] that differentiates processes
and products or services innovations. According to Seid [16], Ioppolo et al. [67], and
Ziegler and Nogareda [68], technological advances have a significant impact on services
and products innovation, which is a specialized type of technological eco-innovation
comprising of unique and highly upgraded services, processes, and products that reduce
environmental hazards. The new technological advancement provides green capacities
and specific resources with the help of scientific innovation. According to the natural
resources-based approach, proactive environmental strategies offer the cumulative abilities
and resources to secure environmental deprivation through environmentally friendly tech-
nologies, processes, and products [15,42,56]. Thus, technological advances help develop
and experiment with novel openings at the corporate natural interface effectively and effi-
ciently [55]. Technological advancement provides better eco-innovation strategies, which
create the best-specialized strategies to prevent environmental hazards, reduce energy
costs, and encourage sustainable development for an organization [2]. Several research
studies have confirmed that technological advances indirectly impact the association of
operational and financial performance, determinants of proactive environmental strate-
gies [2]. According to Hsiao and Wang [36], Watson et al. [69], Liu et al. [70], Li et al. [71],
and Salvadé et al. [72], technological advances have a vital role as a moderating variable
in an association of operational and financial performance, determinants of proactive
environmental strategies. Hence, we have framed the following hypotheses:

H11A. Technological advances significantly moderate in an association of operational
performance and proactive environmental strategy.

H11B. Technological advances significantly moderate in an association of operational
performance and planning and organizational practices.

H11C. Technological advances significantly moderate in an association of operational
performance and operational practices.

H11D. Technological advances significantly moderate in an association of operational
performance and communicational practices.

H12A. Technological advances significantly moderate in an association of financial perfor-
mance and proactive environmental strategy.

H12B. Technological advances significantly moderate in an association of financial perfor-
mance and planning and organizational practices.

H12C. Technological advances significantly moderate in an association of financial perfor-
mance and operational practices.

H12D. Technological advances significantly moderate in an association of financial perfor-
mance and communicational practices.

2.7. Theoretical and Conceptual Framework

We have derived a modified theoretical and conceptual framework from the previous
literature. For instance, the modified items and constructs are derived from previous
literature, such as planning and organizational practices and operational and communi-
cational practices from previous studies [5,12,17,18,20-25,37,53,59]. The adapted items of
the firm’s operational and financial performance were taken from [2,15,23,35,60,73]. The
modified items of eco-innovation were taken from [16,29,30,32,61-65]. The modified items
of technological advances were taken from previous literature [33,56,66-69,71,72]. Figure 1
demonstrates the pictorial diagram of the modified theoretical and conceptual model of
the study.
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Figure 1. Theoretical and Conceptual Modified Model. Source: Previous literature [5,12,17-25,37,53,59,69,71].

3. Methodology
3.1. Measurement Scales and Research Design

The study’s nature is cross-sectional; we have used a quantitative and deductive
method to conduct the research study. The measurement scales of the modified sur-
vey form were taken from earlier studies; we have employed adapted items of proac-
tive environmental strategy and its determinants, for instance, planning and organiza-
tional practices and operational and communicational practices from previous studies
such as [5,12,17-25,37,53,59]. The adapted items of the firm’s operational and financial
performance were taken from [2,15,23,35,60,73]. The modified measurement scales of
eco-innovation were taken from [16,29,30,32,61-65]. The modified items of technological
advances were taken from previous literature [33,56,66-72].

3.2. Data Collection and Sampling Strategy

We have used a non-probability sampling technique, for instance, purposive with
quota sampling techniques; initially, we have screened our sampling frame according
to the undertaken study’s objectives. After selecting the sampling frame through a pur-
posive sampling technique, we employed a quota-sampling method to represent each
country’s sample according to the pharmaceutical industry’s size. The data was collected
through personal emails, landline phones, and LinkedIn social media; we have collected
856 responses from different pharmaceutical companies, of which 253 companies belong to
China, 231 companies to India, 201 to Pakistan, 128 to Bangladesh, and 43 to Sri Lanka. We
approached 990 companies and their officials, but we received 886 responses in complete
and comprehensive manners. Thus, the response rate was 86.46%, which is considered an
adequate number [74].

3.3. Estimation Techniques for Data Analyses

We have employed essential statistical techniques to estimate data analysis first,
such as descriptive statistics to identify the vital characteristics of factors. Moreover,
skewness, standard deviation, and kurtosis verified the normality of the data, which is
a pre-requisite for SEM-based modeling. We further employed SEM-based multivariate
techniques, such as exploratory factor analysis (EFA), to confirm and condense modified
constructs and items. We used Kaiser-Meyers—Olkin (KMO), Bartlett’s Sphericity methods,
rotated component matrix analysis, and total variance explained methods in EFA. The
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EFA method is a vigorous technique to validate the incorporated items and constructs and
sample adequacy and appropriateness.

Moreover, we used confirmatory factor analysis (CFA) to ascertain adopted constructs
and items for our hypothesized model. We analyzed both hypothesized measurement and
structural models through fit-indices values. Conclusively, we used the conditional process
approach for indirect and direct (mediation and moderation) relationship and hypotheses
checking. For the data analysis purposes, SPS522, AMOS22, MS Excel, and conditional
process modeling software were used.

3.4. Demographic Profile of Respondents

The data was collected through a modified and structured 5-point Likert scale and
modified questionnaire. We have collected 856 responses from different pharmaceutical
companies in China, India, Pakistan, Bangladesh, and Sri Lanka. Of 856 respondents,
456 (56.21%) were male, and 400 (44.12%) female; the rest of the demographic statistics are
displayed in Table 1. We have used ‘K’ for thousands (000), and income was converted into
the United States dollar for homogeneity purposes. Additionally, Figure 2 demonstrated
the graphical explanation of the demographic statistics of respondents (Please see in
Supplementary Materials).

Table 1. Demographics of Respondents.

Demographics Frequency Percent
Gend Male 468 54.7%
ender Female 388 45.3%
Single 505 59.0%
Marital Status Married 323 37.3%
Divorced 28 3.3%
20-30 297 34.7%
30-40 180 21.0%
Age (In Years) 40-50 112 13.1%
50-60 144 16.8%
More than 60 123 14.4%
Graduation 379 44.3%
Ed . Post-Graduation (Local) 278 32.4%
ucation Post-Graduation (Foreign) 130 15.2%
Ph.D. degree 69 8.1%
1-5 225 26.3%
5-10 252 29.4%
Experience (In Years) 10-15 107 12.5%
15-20 119 13.9%
More than 20 153 17.9%
2-5 151 17.6%
6-9 369 43.2%
Income (In USD 000) 10-13 175 20.4%
14-17 103 12.0%
More than 18 58 6.8%
Total-N 856

Note: Post-graduation: Masters, Masters of Philosophy, or any other professional Master degree.
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Figure 2. Demographic Statistics of Respondents. Source: Authors’ calculation.

4. Findings and Data Analyses
4.1. Common Method Bias

The latent variables influence the reliabilities, covariations, and validities through
common method bias (CMB). The CMB mechanism, procedural remedies, and causes are
categorized and tackled through the procedure and design of the study. The CMB fixes
problems in the ability to respond accurately, cognitive complexity, and scale ambiguity.
It also addresses the control of similar scales and types of labels and reduces the bias of
answers through differentiated, revised questions. Moreover, at the data analyses stage,
we already examined the collinearity through a common biased method.

4.2. Descriptive Analyses

We used descriptive analyses to identify the essential characteristics, for instance,
skewness, mean, kurtosis, and standard deviation. The normality of data is also measured
through kurtosis, skewness, and standard deviation. For this purpose, we converted data
into z-scores, measured skewness, standard deviation, and kurtosis. The findings of Table 2
confirmed that the measures of standard deviation and skewness range between +1.5,
and kurtosis between 3. Thus, it is confirmed that our data is displaying a normality
pattern [75]. As we used non-probability sampling techniques, data normality is a pre-
condition for using the SEM-based multivariate approach and other parametric statistical
methods [76]. Figure 3 demonstrates the graphical explanation of fundamental characteris-
tics of descriptive analysis such as the mean, standard deviation, skewness, and kurtosis of
collected data. Figure 3 also confirms the normality pattern of the data, and now we can
move forward to PLS-SEM modeling.
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Table 2. Descriptive Analysis.

N Mean Std. Deviation Skewness Kurtosis
Fact
actors Statistic Statistic Statistic Statistic Std. Error Statistic Std. Error
Operational Performance 856 3.7570 1.09409 —0.845 0.084 0.142 0.167
Financial Performance 856 3.7640 1.09988 —0.797 0.084 0.070 0.167
Proactive Environmental 856 3.8879 1.11933 —0.896 0.084 0.180 0.167
Strategy
Planning and 856 3.8575 1.00909 —0.951 0.084 1.005 0.167
Organizational Practices
Operational Practices 856 3.9019 1.12689 —0.902 0.084 0.153 0.167
Communicational 856 3.8107 1.07352 —0.886 0.084 0.384 0.167
Practices
Eco-innovation 856 3.7582 1.07330 —0.776 0.084 0.208 0.167
Technological Advances 856 3.8107 1.07352 —0.886 0.084 0.384 0.167
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Figure 3. Descriptive Analysis. Source: Authors’ calculation.

4.3. Reliabilities and Validities

We have extracted the rotated component matrix through principal component anal-
ysis to measure factor loadings, composite reliabilities, convergent validities, and dis-
criminant validities. Table 3 exhibits that the factor loadings (FL) range from 0.85-0.95,
which also met the requirement of the discriminant validity [77]. Additionally, Cronbach’s
alpha (CA) and composite reliabilities (CR) measurements are higher than 0.60; hence,
we consider all the items and constructs to be valid [75]. Moreover, average variance
extracted (AVE) readings are more significant than 0.50 for considered constructs, which
satisfy the requirements of convergent validities [78]. Figure 4 verifies the graphical expla-
nation of factor loadings of items, Cronbach’s alphas, composite reliability, and average
variance extracted of constructs that established the reliability and validity for assessing
the measurement model.
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Table 3. Reliabilities and validities.
Factors Items FL CA CR AVE
Or1 0.935
Operational Performance or2 0.885 0.918 0.941 0.843
or3 0.935
FP1 0.928
Financial Performance FP2 0.895 0.925 0.946 0.856
FP3 0.952
PES1 0.929
Proactive Environmental Strategy PES2 0.891 0.923 0.945 0.852
PES3 0.949
POP1 0.928
Planning and Organizational Practices POP2 0.905 0.928 0.949 0.862
POP3 0.952
OPR1 0.923
Operational Practices OPR2 0.897 0.897 0.925 0.805
OPR3 0.872
CP1 0.929
Communicational Practices CP2 0.899 0.926 0.947 0.857
CP3 0.949
EIN1 0.916
Eco-innovation EIN2 0.887 0.887 0.917 0.787
EIN3 0.859
TEA1 0.933
Technological Advances TEA2 0.914 0.923 0.945 0.851
TEA3 0.921
B o TEAS
g § TEA2
E 2 TEA1
S EIN3
§ § EIN2 I l I : I I I =
‘E EIN1
% g CP3
§ g P2
§ T cp1
'_é » OPR3
25 o I AVE
§' E OPR1 BCR
% £, POP3
g g % POP2 HCA
& pom mFL
P 2 5 PES3
E S E PES2
= Lg 5 pest
= g FP3
Ag g FP2
£ 5 M
5% or3
‘.% g opP2
é E opP1
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Figure 4. Reliabilities and Validities. Source: Authors’ calculation.
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4.4. Exploratory Factor Analysis—EFA

We have employed a modified theoretical and conceptual model in which we used
adapted constructs and items; thus, we checked these items” authenticity and construct
for our hypothesized model in EFA. The EFA also reduces and condenses the unnecessary
items and constructs. In our hypothesized model, we used eight constructs and twenty-
four items. We incorporated four independent variables such as proactive environmental
strategy and its three determinants, i.e., planning and organizational practices, operational
practices, and communicational practices, with three items each. Moreover, we employed
one mediating variable, i.e., eco-innovation, with three items, one moderating variable, i.e.,
technological advances, three items, and two dependent variables: operational performance
and financial performance, three items each. The findings of Table 3 suggested that we
should retain all the constructs and items as each item has more than 0.60 factor loading
0.60 [74,79].

4.5. Kaiser-Meyers—Olkin, Bartlett's, and Total Variance Explained Analyses

In EFA, we used Kaiser-Meyers—-Olkin (KMO) analysis for checking the data robust-
ness and suitability; the findings of Table 4 demonstrate that the measurement of KMO
is 0.746, which shows a reasonably good value vis a vis the threshold value of 0.50 [80].
The appropriateness of data is checked through Bartlett’s Sphericity analysis which shows
p < 0.05. Thus, our collected information is pertinent to the SEM-based multivariate ap-
proach, and we can proceed further. Finally, in EFA, we employed the total variance
explained analysis that shows the percentage total cumulative variance of 86.50%, which
is considered acceptable against the minimum threshold value of 0.50. The eigenvalues
of each construct are more than one. Thus, both eigenvalues and cumulative variance
confirmed the suitability of constructs and our collected data. Figures 5 and 6 confirm the
appropriateness and adequacy of data using total variance explained, Kaiser-Meyers-Olkin
(KMO) analysis, and Bartlett’s analysis.

Table 4. Total variance explained.

cpr 1 Extraction Sums of Squared Rotation Sums of Squared
Component Initial Eigenvalues . .
Loadings Loadings
Total /o' of Cumulative Total /o' of Cumulative Total /0. of Cumulative
Variance Y% Variance Y% Variance Y%
1 3.195 13.313 13.313 3.195 13.313 13.313 2.621 10.922 10.922
2 3.048 12.699 26.013 3.048 12.699 26.013 2.612 10.884 21.806
3 2.727 11.362 37.375 2.727 11.362 37.375 2.600 10.832 32.638
4 2.574 10.724 48.098 2.574 10.724 48.098 2.586 10.774 43.413
5 2.526 10.525 58.623 2.526 10.525 58.623 2.571 10.711 54.124
6 2.245 9.355 67.978 2.245 9.355 67.978 2.559 10.664 64.788
7 2.234 9.310 77.288 2.234 9.310 77.288 2.465 10.269 75.057
8 1.861 7.752 85.041 1.861 7.752 85.041 2.396 9.984 85.041
Bartlett’s and KMO Results
Kaiser-Meyer—Olkin Measure of Sampling Adequacy. 0.705
Approx. Chi-Square 15,406.272
Bartlett’s Test of Sphericity Df 276
Sig. 0.000

Note: Df: Degree of freedom; Sig.: Significance value = Probability value.
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Figure 5. Total Variance Explained Analysis. Source: Authors’ calculation.

15406.272
0.705 276 0
KAISER-MEYER-OLKIN APPROX. CHI-SQUARE DF SIG.
MEASURE OF SAMPLING
ADEQUACY.

BARTLETT'S TEST OF SPHERICITY

Figure 6. Kaiser-Meyers-Olkin, Bartlett’s Analysis. Source: Authors’ calculation.

4.6. Confirmatory Factor Analysis—CFA

The CFA is a proper and undeviating method for checking the hypothesized measure-
ment model; we incorporated eight constructs and twenty-four items in our measurement
model. We assimilated four independent variables, such as proactive environmental strat-
egy and its three determinants, i.e., planning and organizational practices, operational
practices, and communicational practices, with three items each. Moreover, we employed
one mediating variable, i.e., eco-innovation with three items, one moderating variable, i.e.,
technological advances with three items. Furthermore, we used two dependent variables,
such as operational performance and financial performance, with three items each, and
inculcated our data into observed and non-observed variables in the CFA method [77].
The findings of Table 5 suggested that our hypothesized measurement model is valid for
operational performance and financial performance, as the readings of every fit-indices
followed the threshold limits [79]. Figure 7 confirmed the appropriateness of hypothe-
sized measurement model for our considered modified model using fit indices values as
provided in Table 5.
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Table 5. Fit-indices measures.
. . . . . Non-Centrality-Based Parsimonious Fit
The Goodness of Fit Absolute Fit Indices Relative Fit Indices Indices Indices
Measures B s
x-/df Probability GFI NFI IFI TLI CFI RMSEA RNI PCFI PNFI
Measurement Model 3.55 0.0312 0.97 0.93 0.99 0.97 0.98 0.025 0.99 0.82 0.80
Structural Model 3.37 0.0301 0.98 0.92 0.98 0.96 0.97 0.028 0.96 0.81 0.79
Criterion (Threshold values) <5.0 <0.05 >095 >090 >095 >095 >0.95 <0.05 >0.95 >0.75 >0.75

PCEFI: Parsimnious fit-index; PNFI: Parsimony-adjusted normed fit-index; )(Z/d: Relative chi-square; TLI: Tucker-Lewis index; NFI: Normed
fixed-index; CFI: Comparative fit-index; GFI: Godness of fit-index; IFL: Incremental fixed-index; RMSEA: Root mean squared error of
approximation; and RNI: Relative Non-centrality index. Note: x2/d: ratio of Chi-square value and degree of freedom; Fit-indices calculated
through AMOS 22 in CFA, and probability is also an essential absolute fit index.

4 6
Bi5 ‘ - .
a=g=m |leasurement Model 5
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1
! Structural Model 4
2.5 :
I
2 E Criterion (Threshold 3
! values)
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I 2
I
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Figure 7. Fit-indices Measurements. Source: Authors’ calculation.

4.7. Structural Equation Modeling—SEM

We also considered the hypothesized structural model with eight constructs and
twenty-four items in the SEM-based multivariate approach. With three items, we assimi-
lated four independent variables, such as proactive environmental strategy and its three
determinants, i.e., planning and organizational practices, operational practices, and commu-
nicational practices. Moreover, we employed one mediating variable, i.e., eco-innovation,
with three items and one moderating variable, i.e., technological advances. We used two
dependent variables, operational performance and financial performance, with three items.
The findings of Table 5 suggested that our hypothesized structural model was acceptable
for operational and financial performance, as the readings of every fit-indices followed the
threshold limits [77,79]. Figure 7 confirmed the appropriateness of hypothesized structural
model for our considered modified model using fit indices values as provided in Table 5.

4.8. Postulated Direct Association

The findings of Table 6 exhibit the standardized regression weights that show the
impact of each independent variable, such as proactive environmental strategy and its
three determinants, i.e., operating practices, communicational practices, and planning
and organizational practices on the dependent variable, i.e., financial and operational
performance. The study also evaluated the direct influence of operating performance
on financial performance; we employed the conditional process technique for this pur-
pose. The findings of Table 6 demonstrated that proactive environmental strategy and
its three determinants, i.e., planning and organizational practices, operational practices,
and communicational practices, have an affirmative and compelling impact on operational
and financial performance. Moreover, the outcomes demonstrated that operating perfor-
mance has an affirmative and significant impact on financial performance as T > 2 and
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p < 0.05 in all cases. Thus, it is concluded that our postulates H1 to H9 are reinforced.
The personal impact of independent variables demonstrated that proactive environmental
strategy has the highest impact of 0.702 on operational performance, followed by the
impact of communicational and operating practices with 0.601 and 0.566 on operational
performance, respectively. Figure 8 confirms the direct association of independent and
dependent variables of our considered modified model.

Table 6. Postulated direct association.

Independent Regression Standardized
Hypotheses Vagables %’a ths Regression Weights SE T P Decision
(B)
Proactive
H1A Environmental PES t — OP 0.7020 0.0199  35.19 0.0000 Supported
Strategy
Planning and
H1B Organizational POP t+ — OP 0.4935 0.0468 1341 0.0000 Supported
Practices
H2 Operational Practices =~ OPRt — OP 0.5662 0.0345 16.41 0.0000 Supported
H3 Communicational CP+— OP 0.6018 00322 1871 00000  Supported
Practices
Proactive
H4 Environmental PES t+ — FP 0.1864 0.0238 7.84 0.0000 Supported
Strategy
Planning and
H5 Organizational POP t — FP 0.5388 0.0260  20.70 0.0000 Supported
Practices
Heé Operational Practices =~ OPR t — FP 0.3900 0.0282 13.84 0.0000 Supported
H7 Communicational CP+ — FP 0.4801 00252  19.04 00000  Supported
Practices
HS Operational OP + — FP 0.4223 00459 919 00000  Supported
Performance

Note: t = Predictor; OP = Operational performance; FP = Financial performance; PES = Proactive environmental strategy; POP = Planning
and organizational practices; OPR = Operational practices; and CP = Communicational practices.

H1 H2 H3 H4 H5 H6 H7 H8 H9

Operational Performance
Communicational Practices
Operational Practices

Planning & Organizational Practices
Proactive Environmental Strategy
Communicational Practices
Operational Practices

Planning & Organizational Practices

Proactive Environmental Strategy

oSy 919
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» UUZ&Z

13.84

19.04
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U073 /.84
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13.41
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Figure 8. Postulated direct relationship. Source: Authors’ calculation.
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4.9. Mediation Analyses

In our hypothesized modified model, we have incorporated eco-innovation as a medi-
ating factor; the findings of Table 7 demonstrate that eco-innovation has an affirmative and
cogent mediation in a relationship between exogenous variables and endogenous variables.
We evaluated mediation using bootstrapping and normal theory method; in the bootstrap-
ping process, we checked the zero between BootLLCI and BootULCI [81]. The findings
of Table 7 exhibit that zero does not occur between BootLLCI and BootULCI. Therefore,
it is concluded that the eco-innovation has an affirmative and cogent mediation between
exogenous variables such as proactive environmental strategy and its three determinants,
i.e., planning and organizational practices, operational practices, and communicational
practices and endogenous variables, i.e., operational performance and financial perfor-
mance. Thus, it is finally concluded that postulates H10A to H10D and H11A to H11D
are supported. Similar results are inferred from the normal theory method, as in all the
cases Z > £1.96 and p < 0.05 [82]. Thus, lastly, it is confirmed from the normal theory
method that eco-innovation has an affirmative and cogent mediation between exogenous
variables such as proactive environmental strategy and its three determinants, i.e., planning
and organizational practices, operational practices, and communicational practices, and
endogenous variables, i.e., operational performance and financial performance. Figures 9
and 10 confirm the indirect association of meditating variables in a relationship between
independent and dependent variables of our considered modified model. Figure 9 demon-
strates the bootstrapping method, and Figure 10 exhibits the outcomes of normal theory
methods; both methods substantiated the mediation.

Table 7. Mediation analysis.

Bootstrapping Method Normal Theory Method
Hypotheses Mediation Indirect Boot Boot Indirect Decisions
Bfect  CO°'SE prar uLCI Effect =~ b Z7  Prob.™

H9A: PES—EIN—OP 0.1845 0.0148 0.1556 0.2135 0.1845 0.0161 1147 0.0000 Supported
HO9B: POP—EIN—OP 0.3741 0.0250 0.3262 0.4241 0.3741 0.0317  11.78 0.0000 Supported
HOC: OPR—EIN—OP 0.2439 0.0207 0.2050 0.2861 0.2439 0.0301 8.11 0.0000 Supported
H9D: CP—EIN—OP 0.2565 0.0219 0.2163 0.3024 0.2565 0.0274  9.36 0.0000 Supported
H10A: PES—EIN—FP 0.5477 0.0235 0.5030 0.5947 0.5477 0.0242  22.64 0.0000 Supported
H10B: POP—EIN—FP 0.4240 0.0277 0.3718 0.4813 0.4240 0.0237  17.88 0.0000 Supported
H10C: OPR—EIN—FP 0.4492 0.0256 0.4028 0.5022 0.4492 0.0259 17.35 0.0000 Supported
H10D: CP—EIN—FP 0.4168 0.0254 0.3667 0.4673 0.4168 0.0230  18.10 0.0000 Supported

Note: OP = Operational performance; FP = Financial performance; PES = Proactive environmental strategy; POP = Planning and
organizational practices; OPR = Operational practices; CP = Communicational practices; EIN = Eco-innovation; * Refers to Z > +1.96; and
** Indicates p < 0.05.

0.7
0.6
==@==Bootstrapping Method
0.5 Indirect Effect
0.4 ==@==Bootstrapping Method
Boot SE
0.3 )
Bootstrapping Method
0.2 3 Boot LLCI

e=@==Bootstrapping Method
0.1 Boot ULCI

Figure 9. Mediation-Bootstrapping Method. Source: Authors’ calculation.
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Figure 10. Mediation-Normal Theory Method. Source: Authors’ calculation.

4.10. Moderation Analyses

In our hypothesized modified model, we have also incorporated technological ad-
vances as a moderating variable; the findings of Table 8 demonstrated that technological
advances have a significant impact on moderation between exogenous variables and
endogenous variables. We evaluated moderation by using Hayes’s conditional process
modeling [81]. The findings of Table 8 exhibited that T > £2 and p < 0.05 and H12A,
H12B, H12C, and H12D, and H13A, H13B, H13C, and H13D are reinforced. Subsequently,
it is confirmed that the technological advances have an affirmative and significant me-
diation between exogenous variables such as proactive environmental strategy and its
three determinants, i.e., planning and organizational practices, operational practices, and
communicational practices, and endogenous variables, i.e., operational performance and
financial performance.

4.11. Conditional Graphical Display of Moderation

We have identified that technological advances have a significant impact as a mod-
erator between exogenous and endogenous variables; however, moderation’s graphical
display is vital to conclude the final result [81]. Thus, we have evaluated the moderation
through conditional visual presentation, as demonstrated in Figures 11-18. The findings of
Figures 11-18 exhibit that with the change of every measurement of moderating variable,
there is a change in outcome variables, which confirms that the shift in moderating variable
brought a change in endogenous variables. The blue lines show exogenous variables
such as proactive environmental strategy and its three determinants, i.e., planning and
organizational practices, operating practices, and communicational practices. However,
the orange lines demonstrate the moderating variable (technological advances), and gray
lines represent the endogenous variables (operational performance and financial perfor-
mance). Hence, it is concluded that H12A, H12B, H12C, and H12D, H13A, H13B, H13C,
and H13D are supported, and technological advances have an affirmative and significant
effect mediation between exogenous variables.



Sustainability 2021, 13, 9479 19 of 26

Table 8. Moderation analysis.

Hypotheses Moderator Moderation Coefficient SE T p* LLCI ULCI
Moderating Effect of TEA b/w PES and Firm’s operational performance (OP)
H11A: TEA PES x TEA —0.0603 0.0126 —4.80 0.0000 —0.0849 —0.0357
Moderating Effect of TEC b/w POP and Firm'’s operational performance (OP)
H11B: TEA POP x TEA —0.1433 0.0148 —9.66 0.0000 —0.1724 —0.1142
Moderating Effect of TEA b/w OPR and Firm’s operational performance (OP)
H11C: TEA OPR x TEA —0.1471 0.0142 —10.36  0.0000 —0.1750 —0.1193
Moderating Effect of TEA b/w CP and Firm’s operational performance (OP)
H11D: TEA CP x TEA —0.1774 0.0134 —13.20  0.0000 —0.2038 —0.1511
Moderating Effect of TEA b/w PES and Firm’s financial performance (FP)
HI2A: TEA PEP x TEA —0.1124 0.0133 —8.45 0.0000 —0.1386 —0.0863
Moderating Effect of TEA b/w POP and Firm’s financial performance (FP)
H12B: TEA POP x TEA —0.0289 0.0108 —2.67 0.0076 —0.0500 —0.0077
Moderating Effect of TEA b/w OPR and Firm's financial performance (FP)
H12C: TEA OPR x TEA —0.0525 0.0116 —4.51 0.0000 —0.0753 —0.0297
Moderating Effect of TEA b/w CP and Firm’s financial performance (FP)
H12D: TEA CP x TEC —0.0535 0.0115 —4.67 0.0000 —0.0760 —0.0311

‘%’ denotes the multiplicative sign; * indicates rejection of Null Hypotheses at p < 0.05; OP = Operational performance; FP = Financial
performance; PES = Proactive environmental strategy; POP = Planning and Organizational practices; CP = Communicational practices;
OPR = Operational practices; and TEA = Technological advances.

Moderation of Technological Advances b/w Proactive
Environmental Strategy and Operational Performance

\E
£\

e Proactive Environmental Strategy Technological Advances

Operational Performance

Figure 11. Moderation of Technological Advances between Proactive Environmental Strategy and
Operational Performance. Source: Authors’ calculation.
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Moderation of Technological Advances b/w Planning &
Organizational Practices and Operational Performance
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Figure 12. Moderation of Technological Advances between Planning and Organizational practices
and Operational Performance. Source: Authors’ calculation.

Moderation of Technological Advances b/w Operational Practices and
Operational Performance

O B N W b U1 O
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Figure 13. Moderation of Technological Advances between Operational practices and Operational
Performance. Source: Authors’ calculation.

Moderation of Technological Advances b/w Communicational
Practices and Operational Performance
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Figure 14. Moderation of Technological Advances between Communicational practices and Opera-
tional Performance. Source: Authors’ calculation.
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Moderation of Technological Advances b/w Proactive Environmental
Strategy and Financial Performance
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Figure 15. Moderation of Technological Advances between Proactive Environmental Strategy and
Financial Performance. Source: Authors’ calculation.

Moderation of Technological Advances b/w Planning & Organizational
Practices and Financial Performance
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Figure 16. Moderation of Technological Advances between Planning and Organizational practices
and Financial Performance. Source: Authors’ calculation.
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Figure 17. Moderation of Technological Advances between Operational practices and financial
performance. Source: Authors’ calculation.
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Moderation of Technological Advances b/w Communicational Practices
and Financial Performance
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Figure 18. Moderation of Technological Advances between Communicational practices and Financial
Performance. Source: Authors’ calculation.

5. Discussion

The undertaken study exhibited that the proactive environmental strategy positively
and significantly impacts the financial and operational performances. The previous studies
also demonstrated similar results, such as [1,5,12,17,19,23-25,42,56-58]. The outcomes
further suggested that the three determinants of proactive environmental strategy, such
as planning and organizational practices and communicational and operational practices,
have an affirmative and significant influence on operational and financial performance.
Previous literature also demonstrated similar outcomes [5,12,17-20,22,24,59]. Moreover,
the study outcomes concluded that operational performance has an affirmative and sig-
nificant influence on financial performance. These outcomes align with the previous
literature [2,15,23,35,60]. The findings also demonstrated that eco-innovation has an affir-
mative and cogent influence on mediation in the association of proactive environmental
strategy and its determinants, for instance, planning and organizational practices, opera-
tional practices, and communicational practices on the operational and financial perfor-
mance. The previous literature also demonstrated that eco-innovation has an affirmative
and cogent mediation in an association of proactive environmental strategy and its deter-
minants on the operational and financial performance [14,27-30,32,61,63,64]. The findings
confirmed that technological advances have a compelling influence on moderation in a
proactive environmental strategy and its determinants, such as planning and organizational
practices, communicational and operational practices on operational and financial perfor-
mance. The findings of previous studies are aligned with the outcomes of the undertaken
study, such as [2,31,33,42,56,66-71].

6. Conclusions

The findings of the direct relationship concluded that the proactive environmental
strategy positively and significantly impacts the financial and operational performances.
It means proactive environmental strategy may enhance an organization’s operational
and financial performance, distinguishing the firm from rival companies and acquiring a
sustainable competitive advantage. The outcomes further concluded that the three determi-
nants of proactive environmental strategy, such as planning and organizational practices,
communicational practices, and operational practices, have an affirmative and significant
influence on operational and financial performance. Thus, planning and organizational
practices may boost the organizational financial and operational performance. Similarly,
communicational and operational strategies can enhance the organizational performance
imperative for long-term sustainable competitive advantage. The findings also concluded
that eco-innovation has an affirmative and cogent influence on mediation in the associ-
ation of proactive environmental strategy and its determinants, for instance, planning
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and organizational practices, operational practices, and communicational practices on the
operational and financial performance. Hence, eco-innovation could be an efficient and
effective strategy for a firm’s long-term growth and competitive advantage. Finally, the
findings confirmed that technological advances have a compelling influence on moderation
in a relationship of proactive environmental strategy and its determinants, for instance,
planning and organizational practices and communicational and operational practices
on the operational and financial performance. Thus, new technologies can boost a firm'’s
financial and operational performance. The overall findings of this research concluded
that the incorporated modified model has proven its effectiveness, and could be used
for effective management, environmental, and marketing strategies for an organization’s
competitive and profitable performance.

6.1. Theoretical and Managerial Implications

This research’s findings provide imperative theoretical implications, such as results
enhancing the body of existing knowledge regarding the proactive environmental strategy
model regarding the financial and operational performances. Future researchers can also
replicate similar models in other industries with the moderation of technological advances
and eco-innovation mediation. The practitioners of CSR and higher management of the
organizations can make effective CSR and green strategies for competitive advantage
and sustainable development in light of the study’s outcomes. The government and
regulators can devise vigilant strategies and regulations to minimize pollutions and other
environmental hazards. Therefore, the undertaken studies demonstrated and concurrently
ascertained towards sustainable development of ecological and economic leaders. The
practical implications are equally important for every stakeholder, such as the community,
policymakers, companies, and regulatory agencies concerned with fostering eco-friendly
controlling exercises.

6.2. Limitations and Potential Areas of Future Studies

The undertaken study has specific limitations; for instance, we did not analyze the
cause and effect between the variables. Thus, it is recommended that future researchers
employ more robust models, which may also evaluate the cause and effect between the
variables. The current study has incorporated limited independent factors as a proactive
environmental strategy; therefore, future studies may incorporate more generalizable
and robust results. Several other mediating and moderating factors can be incorporated
in future studies for better environmental strategies. The undertaken study has taken
only the pharmaceutical sector. Thus, the results cannot be generalizable to other sec-
tors; hence, it is recommended that future studies incorporate multiple sectors for more
generalizable outcomes.
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