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Abstract: In this age of global warming, academics and policymakers are increasingly concerned
about firm environmental sustainability success. Therefore, this study aims to investigate whether En-
vironmental, Social and Governance (ESG) performance impacts sustainability performance through
the mediating effect of firm innovation. To this end, Structural Equation Modeling (SEM) was de-
ployed to analyze data collected from the employees of manufacturing industries in Bangladesh.
The results revealed that ESG performance significantly enhances the innovation and sustainabil-
ity performance of manufacturing industries, indicating that the higher the ESG performance of a
firm, the greater its innovation and sustainability performance. Furthermore, the results confirmed
that firm innovation performance fully mediates the relationship between ESG initiatives and sus-
tainability performance. The findings of this study provide policymakers and industry authorities
with valuable insight into the role of ESG and innovation performance in improving sustainability
performance. Specifically, the study sheds knowledge on how firm ESG initiatives and innovation
performance impact sustainability performance in the manufacturing sector of an emerging economy
such as Bangladesh.

Keywords: sustainability performance; environmental; Social and Governance (ESG) performance;
innovation performance; mediating effect; manufacturing firms

1. Introduction

Traditionally, the performance of business firms was measured based on economic in-
dicators. However, this evaluative approach has now been upgraded to include sustainable
performance [1]. As a result, firms now prioritize sustainable performance to meet the de-
mand of some notable stakeholders such as regulatory bodies, environmentally concerned
institutions, society, etc. [2]. Sustainable performance is inextricably related to Corporate
Social Responsibility (CSR), because it helps firms address the environmental and social
interests of their stakeholders [3]. Sustainable performance, indicated by economic, social
and environmental indicators, shows the path to solving sustainability challenges, thereby
providing organizations with a competitive edge [4]. To manage sustainable challenges,
regulators are pressuring firms to incorporate social and environmental goals into their eco-
nomic agenda [5]. Moreover, the sustainable performance also aids the achievement of the
Sustainable Development Goals (SDGs), which primarily focus on economic development,
extreme poverty elimination, social trust building and protection of the environment [6].

Many factors contribute to the sustainable practices of business organizations, among
which is compliance with ESG principles [7]. ESG principles are considered a prerequi-
site for sustainable development of the global economy and society [8]. The COVID-19
pandemic and recent concerns to society and the environment brought on by industri-
alization have increased interest in ESG on a worldwide scale [9]. When assessing a
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corporation’s sustainable growth, the three fundamental ESG factors—environmental, so-
cial and governance—are thought to be essential for investment research and decision
making [10,11]. The sustainability of an organization’s operations and its social impact are
measured by these three variables. Developments based on ESG principles such as ESG
disclosure standards, ESG evaluation systems and ESG index systems have been constantly
promoting a new pattern of sustainable development since the formal inception of ESG
principles in 2004 [8]. Owing to the wide adoption of ESG in the practical field, global
research interest in ESG has increased.

As a crucial determinant of sustainable business practices, ESG has been investigated
from the perspective of developed countries. Hussain et al. [11] analyzed the performance
of the triple bottom line to investigate the relationship between corporate governance and
Sustainability Performance in US-based firms; Maali et al. [12] analyzed the mediating role
of CSR on the relationship between corporate governance and sustainability performance in
the UK; Yang et al. [13] investigated the impact of changes in clean energy, green financing
and economic practices on sustainability performance through ESG performance in G7
countries; Ye et al. [14] explored the impact of ESG on sustainability performance, reflected
as stock return, in EU members countries. Also, remarkable studies have been conducted
to measure the impact of ESG performance on sustainability performance in emerging
economies such as China [9], Korea [15], India [16], etc. While some studies have also
been conducted to address ESG and sustainability performance issues in Bangladesh, an
emerging market [17,18], less emphasis has been given to exploring such issues in the
manufacturing industry. Bangladesh significantly depends on the manufacturing industry,
particularly the Ready-Made Garment (RMG) sector, for its forex inflow. It is the 39th
largest economy in the world, with a promising manufacturing industry, which currently
contributes a Manufacturing Value Added (MVA) of 20.6% to GDP [19].

This study aims at examining the impact of ESG practices on the Bangladeshi Manu-
facturing industry. Sustainable business practice has a huge significance for manufacturing
industries because it facilitates their environmental and social compliance. The manufac-
turing industry tends to generate more negative outcomes on the environment than the
service industry, thus necessitating their adoption of sustainable business practices [20].
Earlier studies conducted in developed and emerging economies have demonstrated the
influence of ESG principles on sustainable business performance. However, this relation-
ship remained unexplored in the Bangladeshi manufacturing industry, which is known
for flaunting its environmental and social requirements. A crucial reason for selecting
the Bangladeshi manufacturing industry is the lack of compliance with environmental
and social issues. ESG principles could be a panacea for sustainability challenges of the
Bangladeshi manufacturing industry, particularly the RMG sector, which is also criticized
for the mistreatment of its workers [21]. The sector was also censured for its violation of
local and global labor standards and rights, which jeopardize the safety of its workers.
The Rana Plaza collapse, causing the death of 1129 workers in 2013, the Spectrum Sweater
collapse in 2005 and the Tazreen Garments Fire in 2012 are some of the unforgettable scary
evidence of poor workplace safety in Bangladesh [22]. Proper compliance with ESG prin-
ciples could overcome the shortcomings of Bangladeshi manufacturing industries. Prior
research identified environmental, social and governance performance as influential factors
for green practices and performances of the manufacturing industries in Bangladesh [23].
Therefore, the study investigates how the Bangladesh manufacturing industry performs
ESG to ensure sustainability performance.

In addition, the study will also examine the mediating impact of innovation perfor-
mance on the relationship between ESG practice and the sustainable performance of the
Bangladeshi manufacturing industry. Adoption of new technologies and the development
of innovative business models are considered crucial players in sustainable business devel-
opment [3]. The scarcity of resources, considered a notable peril towards the sustainability
of the business, is also a major concern of ESG principles and could be resolved through
green innovation performance. Innovation strategies, aligned with sustainability goals,
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reduce negative impacts on the environment [24]. Though innovation is explored as an
influencer of both ESG practices and sustainability practices, no research investigated the
mediating role of innovation between ESG practices and sustainability performance. In
addressing the issues identified above, this study will examine the following research
questions:

RQ 1: How does ESG performance influence the sustainability performance of the Bangladeshi
manufacturing industry?

RQ 2: How does innovation mediate the relationship between ESG initiatives and sustain-
ability performance in the Bangladeshi manufacturing industry?

This study contributes to the existing literature in the following ways. First, most
of the research that explores the impact of ESG on sustainability performance was con-
ducted in developed countries, creating a deficit of knowledge on the relationship in
the context of developing countries. Therefore, this study attempts to fill this gap by
investigating the impact of ESG on the sustainability performance of the Bangladeshi
manufacturing industry. Second, prior research recognized the direct and indirect effects
of innovation on ESG performance, but no study explores the mediating impact of inno-
vation on the association between ESG and sustainability performance. Hence, this study
examines the mediating effect of innovation performance on the relationship between ESG
and sustainability performance. Finally, this study will offer worthy insights for owners
of Bangladeshi manufacturing industries and policymakers who are deeply concerned
about the global acceptability of manufacturing firms amid their violation of social and
environmental interests.

The remainder of the paper is structured as follows: Section 2 reviews the literature and
develops the research hypotheses. In Section 3, the study describes the sample, variables,
empirical models and method. The results are discussed and interpreted in Section 4.
Finally, Section 5 presents the conclusion and policy implications.

2. Literature Review and Hypothesis Development
2.1. Theoretical Background

Theories of sustainability such as agency theory, stakeholder theory, legitimacy theory,
signaling theory and institutional theory demand the adoption of ESG principles for a
corporation to be sustainable. Based on the nature of this study, we followed stakeholder
and legitimacy theories to develop the hypotheses.

According to the stakeholder theory, a corporation has to focus on the interest of all the
related parties. This theory emphasizes the need for firms to be concerned with social and
environmental interests while pursuing organizational objectives. Some research works
have argued that sustainability performance is achieved through an enhanced stakeholder
relationship [10,25]. In line with the stakeholder theory, Flammer and Kacperczyk [26]
found a positive impact of ESG on employee engagement, which is a prerequisite of sustain-
ability performance. To become sustainable and gain a competitive edge, a firm must focus
on minimizing the negative impact of its activities on the environment through product
innovation and strategy implementation [27]. A key element in balancing the interests of all
stakeholders is the development of sustainable performance [28-30]. Stakeholder-oriented
management theory indicates that an enhanced stakeholder relationship could promote
corporate sustainability performance [31]. According to the notion of enlightened value
maximization [32], corporations must consider the interests of all stakeholders who are
impacted by or have the potential to influence the firms’ performance [10,33,34]. ESG prac-
tices help corporations to maximize long-term value by complying with social needs and
environmental obligations [32,35]. Corporate shared value theory introduced by Kramer
and Porter [36] and Uddin et al. [37] demands the inclusion of societal interest in a firm’s
strategy and operations to gain a competitive edge and achieve sustainable performance.

Another theory that demonstrates the need for ESG practice to produce sustainable
business practice is the legitimacy theory, which opines that a corporation’s social accep-
tance contributes positively toward its existence and growth [38]. This theory outlines
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the relationship between society and corporations, claiming that social values, norms and
beliefs must be complied with by the companies [39]. ESG practices are considered key
to enhancing the social acceptability of the corporation. This theory further suggests that
firms follow a symbolic approach that involves the expression of behavior that shows their
agreement with the norms of society [40]. To put it simply, firms should try and show
society that they are conducting their business in compliance with social norms and bounds.
Firms should also undertake social and environmental practices and disclosures to attract
societal appraisal and be perceived as legitimate by external stakeholder companies [39].

2.2. Sustainability Performance

Elkington [41] introduced the “Triple Bottom Line” as a concept of sustainable perfor-
mance in which firms incorporate Economic, Environmental and Social (EES) objectives in
their business strategy implementation, intending to protect and sustain the environment
and society while maximizing their market capitalization. Supporting this concept, Masud
et al. [39] referred to sustainability as the alignment of economic growth with social and
environmental objectives to create value for society as well as the corporation. Kamble
et al. [42] defined sustainable performance as the deployment of strategies that ensure
a balance between social enhancement, environmental protection and economic growth.
Helleno et al. [43] also defined sustainability performance as a bunch of business actions
intended to meet the present needs without compromising future needs. Moktadir et al. [44]
demonstrated that industries motivated by sustainability performance are redefining their
business plans and activities by considering economic, environmental and social impacts.

2.3. Hypothesis Development

The earlier section highlights the propositions of different theories, which demonstrate
how corporate sustainable performance could be achieved by ESG practices. Several
research works have been conducted to help define sustainable business practices and the
impact of ESG practices.

2.3.1. Environmental Performance, Innovation Performance and Sustainability
Performance

Major environmental concerns include air and water pollution, GHG emissions,
waste management, climate change, natural system, changes in land use, loss of bio-
diversity, renewable energy, etc. [45-48]. Moreover, depleting natural resources, population
growth, slowed economic development and climate change call for conscious efforts from
various stakeholders to ensure the sound functioning of the society and economy [49].
Sultana et al. [17] indicated that corporations with worthy environmental practices could
achieve sustainable and viable financial returns while also earning satisfactory environmental
compliance ratings. Mousa and Othman [50] found a positive impact of green HRM and a
dimension of environmental practice on sustainability performance. Abdul-Rashid et al. [51]
proposed that sustainability performance can be achieved in the manufacturing industry
by undertaking environmental initiatives. Ali et al. [52] evidenced a positive impact of
resource, energy and waste management on the sustainable performance of manufacturing
firms. Because the environmental issue is now a concern for environmental pressure groups,
regulatory bodies and society [53], consideration of this issue in business decision making
could help firms, including the Bangladeshi manufacturing industry, achieve a competitive
edge, high compliance ratings as well as sustainable performance.

Ong et al. [54] highlighted that the implementation of active environmental protection
strategies and routines can promote innovations in organizations. Crossan and Apaydin [55]
identified organizational capability, generated by the proper implementation of environ-
mental strategies, mission, systems and structures, as the foundation of innovation prac-
tices. Cohen and Levinthal [56] claimed that innovation performance is the outcome of
a corporation’s absorption capacity, which is reflected by environmental performance.
Delmas and Burbano [57] also mentioned dynamic environmental performance as an indi-



Sustainability 2023, 15, 5586

50f21

cator of a corporation’s ability to identify new dimensions of environmental knowledge and
utilize them for importing new business solutions and developing products and processes.
Based on a survey of 2000 European manufacturing firms, Wagner [58] observed a positive
impact of environmental performance on both product and process innovation. A study on
Taiwanese manufacturing firms by Chiou et al. [59] demonstrated that a crucial outcome
of environmental performance is green product innovation. Sezen and Cankaya [60] also
demonstrated the positive impact of environmental performance by manufacturing firms
on green process innovation. In light of the above, it is assumed that a firm’s greater
environmental performance will result in better environmental innovation. Consequently,
the following hypotheses are advanced:

H1: Environmental performance enhances sustainability performance in the Bangladeshi
manufacturing industry.

H2: Environmental performance enhances innovation performance in the Bangladeshi
manufacturing industry.

2.3.2. Social Performance, Innovation Performance and Sustainability Performance

Taddese, Durieux [61] defined social performance as the societal impact of business
practices on delivered products and services. They describe human rights, health and safety
practices and development management as indicators of social performance. Based on the
sustainable assessment theory, Chaim et al. [62] stated that long-term sustainability could
be achieved through the training and development of employees, which is considered a
social contribution. Avery [63] documented that a sustainable corporation must have a
mission to contribute to society, considering the direct or indirect relationship between
corporate and societal sustainability. Ketprapakorn and Kantabutra [64] highlighted that
corporate sustainability depends on four social dimensions, namely leadership, resilient
development, stakeholder focus and sharing practices. Chams and Garcia-Blandoén [65]
argued that sustainable human resource management is necessary to ensure sustainable
performance and ultimately attain SDGs. Kim [66] also emphasized the need for social
capital for attaining sustainability.

Corporate social performance can be defined as discretionary activities to meet the
demand and expectations of society and external stakeholders beyond the interest of
shareholders and the firm [67]. Prior studies argued that social performance such as external
stakeholder relationship management helps corporations access diversified knowledge and
information [68]. McWilliams and Siegel [69] claimed that access to external knowledge
enhances firms’ absorption capacity, which is necessary to promote their innovativeness.
Accordingly, Mahlouji and Anaraki [70] argued that corporations that fail to consider CSR
might struggle to innovate. Kramer and Porter [36] also regarded CSR as a potential source
of competitive edge and innovation for firms. A study on 320 Japanese firms by Broadstock
etal. [71] revealed that CSR activities developed a firm’s capacity for innovativeness. Based
on the responses from 433 Chinese firms, Zhang et al. [72] also found a positive impact
of social performance on innovation performance with a moderating role of corporate
governance. Thus, this study concludes that societal performance might facilitate access to
stakeholder support to elevate the innovative capacity of the Bangladeshi manufacturing
industry and posits the following:

H3: Social performance enhances sustainability performance in the Bangladeshi manufacturing industry.

Ha4: Social performance enhances innovation performance in the Bangladeshi manufacturing industry.

2.3.3. Corporate Governance Performance, Innovation Performance and Sustainability
Performance

Rodrigue et al. [73] identified a positive link between corporate governance and en-
vironmental disclosure, which is a requirement for sustainable performance. Similarly,
Ricart et al. [74] found a positive impact of the sustainability committee, a corporate
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governance characteristic, on sustainability performance. Many studies have found a
positive relationship between corporate governance and sustainability performance [75,76],
but some researchers such as Rodrigue et al. [73] have reported an insignificant relation-
ship between sustainability committees and sustainability performance. Maali et al. [12],
however, demonstrated a positive relationship between corporate governance and sus-
tainability performance through the mediating effects of CSR. Considering that good
governance ensures corporate compliance with social and environmental standards, Arora
and Dharwadkar [77] concluded that corporate governance plays a crucial role in ensuring
sustainable performance. Bravo and Reguera-Alvarado [78] recognized the positive role
of a diversified board on sustainability performance. In the same vein, Rao and Tilt [79]
highlighted the importance of diversified stakeholders in corporate governance structure
to ensure sustainable and financial performance. Hussain et al. [11] demonstrated that
corporate governance enhances sustainability performance by building stakeholder trust.
Furthermore, Garcia Martin and Herrero [80] identified the education background of the
board of directors, a crucial characteristic of board composition, as generating positive
outcomes on sustainability performance.

Corporate governance entails the implementation of some crucial policy instruments
to attain organizational goals; it encompasses control mechanisms, risk management, corpo-
rate strategy and coordination [81]. A desired corporate governance mechanism promotes
better innovation management activities for achieving organizational sustainability. Prior
research claimed that the possession of larger board size and an internal governance mech-
anism promotes firms’ innovation and sustainability performance [82]. Wang et al. [83]
argued that a larger board size would promote firms’ innovation by enabling the con-
vergence of expertise, skills and ideas. However, AlHares [84] identified agency conflict
and communication gaps due to larger board size as key hindrances to firms’ innovation.
Consequently, Lu and Wang [85] recommended a positive role of independent directors in
innovative performance. Nevertheless, some researchers found that concentrated owner-
ship could facilitate sustainable innovation because large stockholders have the power and
incentive to encourage management toward innovation [86]. In view of the foregoing, this
research posits the following hypotheses:

HS5: Corporate governance enhances sustainability performance in the Bangladeshi manufacturing industry.

Hé6: Corporate governance enhances innovation performance in the Bangladeshi manufacturing industry.

2.3.4. Innovation Performance and Sustainability Performance

Sustainability is defined as a “mother lode of organizational and technological
innovations” [87]. Examining the impact of innovation on sustainability performance
is crucial to promote SDG 9. Knowles [88] mentioned that a firm's ability to innovate posi-
tively influences its capability of survival and prospects. Similarly, Varis and Littunen [89]
highlighted that the survival, success and growth of corporations tremendously depend on
innovation capability irrespective of their size and other attributes. They investigated dif-
ferent dimensions of innovation and found that a firm’s growth was positively influenced
by market, product and process innovations, as opposed to organizational innovation.
Chen et al. [90] also identified the crucial role of administrative, product and process
innovation on firm sustainability. Rashid et al. [23] demonstrated that innovation capa-
bility is crucial for the expansion and growth opportunities of businesses and also their
achievement of a competitive edge. Bakhtina [91] and Mustafa et al. [92] acknowledged
the contribution of innovation in controlling carbon emissions and climate change. Also,
Kramer and Porter [36] highlighted the role of cultural openness and the learning capability
of firms in their attainment of sustainable competitive advantage. Backed by these shreds
of evidence, the following hypothesis is advanced:

H7: Innovation Performance enhances sustainability performance in the Bangladeshi
manufacturing industry.
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2.3.5. The Mediating Role of Innovation on the Relationship between ESG and
Sustainability Performance

Considering the importance of sustainability, firms, policymakers and societal ac-
tors are now searching for innovation to help organizations achieve sustainability [93].
Innovation is considered a key factor in a sustainable manufacturing process [94]. Prior
studies described a sustainable manufacturing system as the development of the product
while conforming with the global best practices, such as controlling negative environ-
mental consequences, conserving natural resources and energy and ensuring the safety of
the workplace [95,96]. Kanashiro and Rivera [97] demonstrated that sustainability issues
could be solved through strategic change, innovation and new strategy implementation.
Wong et al. [98] highlighted the significance of green innovation in controlling environ-
mental impact and attaining eco-targets. Huang et al. [99] described green innovation
as having a positive impact on the management of internal dynamic dimensions, pres-
sure from market and customers as well as compliance with environmental regulations.
Dicuonzo et al. [100] identified a positive relationship between ESG performance and
innovation, measured by R&D investment and the number of patents developed by firms.
Carayannis et al. [101] described business model innovation and technology as prerequi-
sites for growth and industrialization. Ahmad and Wu [102] also evidenced the role of
eco-innovation on ecological sustainability. Du and Li [103] documented that technologi-
cal innovation promotes total factor carbon productivity. Although several studies have
found a positive relationship between innovation and sustainability, some researchers such
as Du and Li [103] demonstrated that innovation negatively affects sustainability. Prior
studies further evidenced that innovation affects sustainability and ESG practices, and they
also revealed that innovation mediates ESG's effects on a number of significant corporate
challenges. Xu et al. [104] documented that green innovation plays a mediating role in the
relationship between ESG and financial performance. Ge et al.’s [105] analysis showed that
innovation input mediates the association between ESG and the high-quality development
of Chinese enterprises. Yoo et al. [106] confirmed the mediating role of technology on CSR
and corporate financial performance in the US hospitality industry. Shih [107] also noted
that innovation, an outcome of knowledge management, mediates the CSR contribution to
promoting corporate performance. Javed et al. [108] demonstrated that innovation plays
a significant mediating role between ESG and responsible leadership. The impact of eco-
nomic, social and environmental performance on the different corporate outcomes through
innovation has been studied extensively, but a significant research gap exists on the mediat-
ing role of innovation in the association between ESG and sustainability performance. In
light of the above-mentioned factors, this study hypothesizes the following;:

HS: Innovation performance mediates the relationship between environmental performance and
sustainability performance.

H9: Innovation performance mediates the relationship between social performance and
sustainability performance.

H10: Innovation performance mediates the relationship between corporate governance performance
and sustainability performance.

Based on the discussion on the development of hypotheses, the study proposes the
following model presented in Figure 1.
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Figure 1. Proposed Model.

3. Materials and Methods
3.1. Sample and Data Collection Procedure

To collect data, a structured close-ended questionnaire was distributed among employ-
ees of manufacturing industries in Chattogram, a port city and the site of most Bangladeshi
companies. The manufacturing industry has been selected for this study due to the lack
of prior studies on the relationship between ESG and sustainability performance in the
industry and the developing country, particularly Bangladesh. The manufacturing industry
is a critical part of the economy in Bangladesh, and it is important to understand how ESG
and sustainability performance can be improved in this sector. This study will help to fill
the gap in the literature and allow for a better understanding of the relationship between
ESG and sustainability performance in the manufacturing sector. This study will identify
best practices for improving ESG and sustainability performance in the manufacturing
sector of Bangladesh and provide a basis for further research and policy making. Based
on random stratified sampling, a total of 350 questionnaires were served, of which 280
were returned. However, after filtering out the incomplete data, a total of 250 complete
responses, indicating a response rate of 71.43%, were retained for further analysis. Studies
have suggested that for an investigation having three or more indicators per factor, a sample
size of 150 is usually considered sufficient for a convergent and proper solution [109]. As a
result, respondents’ demographic information can be shown in Table 1.

Table 1. Respondents’ Demographic Profile.

Items Categories Frequency Percent
Steel 65 26.0
Types of companies Cement o4 256
Glass 70 28.0
Textile 51 204
Number of employees Below 100 57 28
More than 100 189 77.2
Employee position Top level 81 324
ployeep Middle and lower level 193 67.6
Firm ace Less than 20 years 115 54.0
& More than 20 years 135 46.0

Total 250 100
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3.2. Measurement Instrument

The respondents were asked to complete a close-ended structured questionnaire to
assess their firm sustainable performance (SUP). The questionnaire employed a seven-
point Likert scale ranging from one (strongly disagree) to seven (strongly agree). Items
of the questionnaire were adapted from earlier research on ESG practices and sustainable
performance [10,39,110]. The survey was made up of two segments: demographic and
item-related sections. Specifically, the study included twenty-two (22) items with seven (5)
latent variables. The items under each construct have been presented in Appendix A.

3.3. Variables Description

The study defines each of the variables, ESG, innovation and sustainability perfor-
mance based on the prior studies presented in Table 2.

Table 2. Variables Description.

Variables

Description

Sustainability Performance

The concept of “Triple Bottom Line” focuses on the alignment of social and environmental
goals with economic growth to meet the present needs of society and corporations
without comprising future needs [39,41-43].

Innovation Performance

Innovation performance could be described as the employment of green technologies in
developing business processes and products to facilitate environmental protection and get
a sustainable competitive edge [23,54,60].

Environmental Performance

Environmental performance could be referred to as the consideration of environmental
protection strategies, mission and structures in business practices and
decision-making processes [17,55].

Societal Performance

Social performance can be defined as the impacts of discretionary business activities of a
corporation to meet the demand and expectations of society and external stakeholders
beyond the interest of shareholders and the firm [61,66,67].

Corporate Governance Performance

Corporate governance performances include the use of risk control tools, enhancing
transparency and accountability, improvement rules and regulations, presence of a
diversified board, compliance with social and environmental standards and use of a
sustainability committee [74,78,81].

3.4. Data Analysis Tools

The study used Partial Least Squares—Structural Equation Modeling (PLS-SEM) to
examine the hypothesized relationship. Since PLS-SEM enables the estimation of a number
of intricate structural relationships between the variables and the investigation of their
mediating effects, this method is especially suitable for this model. Furthermore, PLS-SEM
can produce reliable results with a small sample size [111]. The PLS-SEM analysis was
carried out using SmartPLS 3.3.3 software, and the model was developed from a causal
approach [112]. To clarify the complex interactions between one or more predictor factors
and one or more dependent variables, this study used a number of statistical approaches,
including measurement and structural models. While the structural model investigated the
interactions between latent variables, the measurement model focused on the relationships
between measurable and latent variables [110].

For the descriptive statistics, the study estimated the mean, standard deviation, skew-
ness and kurtosis. The study also calculated Cronbach’s Alpha (CA) coefficient, Average
Variance Extracted (AVE) and Composite Reliability (CR) to check the consistency and
reliability of the data. Moreover, the study estimated R? to check the explaining power
of the model and conducted the Fornell-Larcker test to check the discriminant validity
of the constructs. Also, HTMT correlations were analyzed to check the internal correla-
tions among the variables and multicollinearity issues, and lastly, SEM was performed to
examine the significance of the proposed relationships.
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4. Results
4.1. Descriptive Statistics

For descriptive analysis, the study calculated the mean, standard deviation, kurtosis
and skewness (see Table 3). The mean value of all items was observed to be within the
range of 5-6, indicating that most of the respondents moderately agree with items of
sustainability performance and its indicators. Moreover, the standard deviations were
within 0.5 to 0.7, suggesting that the items are uniformly dispersed. Furthermore, the
values of kurtosis and skewness were lower than 3 and 10, respectively, thus validating
the normality of the data and their suitability for further analysis [113]. Also, the Variance
Inflation Factor (VIF) values of all items were less than the threshold of 10, indicating the
absence of multicollinearity in the study [114]. Finally, because the predictor and outcome
data were collected with a single technique, the study examined the presence of Common
Method Bias (CBM) and confirmed the inexistence of CBM.

Table 3. Descriptive Statistics with Factor Loadings and VIFE.

Standard Factor

Variables Items Mean .. Kurtosis Skewness . VIF
Deviation Loadings

CGP10  5.812 0.67 ~0.799 0.24 0.853 2.784

CGP11  5.836 0.646 ~0.656 0.17 0.909 3.761

Corporate Governance Performance (CGP) CGP12 5.836 0.627 —0.541 0.138 0.899 3.581
CGP13 5.84 0.637 ~0.603 0.152 0.899 3.825

CGP14  5.828 0.631 —0.575 0.155 0.904 4128

ENP1 5.88 0.64 —0.367 0.02 0.918 3.696

i tal Pexf (EP) ENP2 5.852 0.656 —0.334 ~0.006 0.93 4233
nvironmentat tertormance ENP3 5.876 0.617 ~0.174 ~0.019 0.928 4109
ENP4 5.852 0.656 —0.521 0.079 0.897 3.067

INP15  5.924 0.592 ~0.166 0.021 0.855 2.087

. tion Pert ) INP16 5.88 0.595 ~0.249 0.043 0.825 1.931
nnovation Fertormance INP17  5.876 0.636 ~0.565 0.111 0.848 2.156
INP18 5916 0.584 ~0.102 0.013 0.811 1.87

SOP5 5.908 0.61 ~0.337 0.05 0.853 2.306

SOP6 5916 0.604 —0.283 0.039 0.867 2.658

Social Performance (SP) SOpr7 5.928 0.609 —0.314 0.038 0.86 2.664
SOP8 5.896 0.637 ~0.554 0.092 0.868 2.761

SOP9 5912 0.633 —0.516 0.073 0.823 2.161

SUP19 5.9 0.64 —0.579 0.092 0.847 2.159

o SUP20  5.864 0.649 —0.66 0.141 0.898 2.95
Sustainability Performance (SUP) suP21 59 0.647 ~0.623 0.098 0.893 2781
SUP22  5.892 0.645 —0.618 0.105 0.848 2.302

4.2. Reflective Measurement Model

The study validates the measurement of the constructs by undertaking reliability
(item and internal consistency) and validity (convergent and discriminant) tests. First, the
study examines the loading values of individual items shown in Table 3 and Figure 2 to
evaluate the internal consistency. The results revealed that the loading values of all items
exceeded the threshold value of 0.70 [115], indicating that the items utilized in this study
are reliable. Table 4 shows the outcomes of the construct’s reliability and validity. Moreover,
the internal reliability of the structures was validated using CA and CR values, and a
result greater than 0.70 is considered acceptable [115]. As the CA and CR values for all
factors were higher than the recommended value of 0.7 [115], the study satisfies the internal
consistency requirement.
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Figure 2. Measurement Model.

Table 4. Reliability.

INP15 INP16
0855 0825

Inno
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INP17

0848 (g1
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nance
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Performance

INP18

[

SUP19

SUP20

SUP21

Sup22

Variables Cronbach’s Alpha rho_A Composite Reliability AVE R?

Corporate Governance Performance 0.937 0.937 0.952 0.798 -

Environmental Performance 0.938 0.938 0.956 0.843 -
Innovation Performance 0.855 0.86 0.902 0.697 0.789

Social Performance 0.907 091 0.931 0.73 -
Sustainability Performance 0.895 0.896 0.927 0.76 0.464

Further, the study examines the convergent validity using the AVE. The values of AVE
were between 0.697 and 0.843, which exceed the threshold level of 0.05 [115]. Therefore, the
research fulfills the criteria of convergent validity. Additionally, the Heterotrait-Monotrait
correlation ratio (HTMT) and the Fornell-Larcker criteria were employed to evaluate the
discriminant validity of the research constructs. The discriminant validity results, which
are displayed in Table 5, showed that each set of variable correlations did not exceed the
square root of the AVE. Likewise, all component HTMT values were less than 0.90, proving
that discriminant validity is not a problem [116].

Table 5. Discriminant Validity.

Fornell-Larcker Approach

Variables CGP EP 1P SOP suUP

Corporate Governance Performance 0.893

Environmental Performance 0.769 0.918

Innovation Performance 0.616 0.592 0.835

Social Performance 0.642 0.606 0.596 0.854

Sustainability Performance 0.804 0.819 0.67 0.707 0.872
HTMT Approach

Corporate Governance Performance

Environmental Performance 0.82

Innovation Performance 0.684 0.658

Social Performance 0.691 0.654 0.672

Sustainability Performance 0.877 0.893 0.762 0.779
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4.3. Model Fit Statistics

Table 4 represents the constructs’ predictive power, which also shows how well the
model’s explanatory variables predict outcomes. The result showed a predictive power
(R?) of 0.789 and 0.464 for innovation performance and sustainability performance, respec-
tively. As per the past literature, an R? value larger than 0.26 [117] is indicative of good
predictive power.

The Confirmatory Factor Analysis (CFA) was further performed on the final measure-
ment model to examine the degree of fit of our measuring model. However, the validity
of the CFA model is dependent on the good fit of the conceptual model. To check the
fitness of the model, the study employed the Standardized Root Mean Square Residual
(SRMR), which is an indicator of the difference between the observed correlation and the
model-implied correlation matrix. The results revealed an SRMR value of 0.05, which is
less than the benchmark of 0.08 [118] and thus confirms the fitness of our proposed model.

4.4. SEM Hypotheses Testing

To test the proposed hypotheses, the study applied the SEM method, a popular
multivariate statistical tool for validating the relationship between latent variables [116].
Additionally, the SEM method is more suitable for both complex and simple models [112],
and its results show the paths, beta values (coefficients), t-statistics and p-values. The SEM
results are presented in Table 6 and show that environmental performance (EP) significantly
impacts sustainability performance (SUP) (31 =0.393, p = 0.001), thus supporting H1. The
coefficient value indicates that a 1% change in EP results in a 0.392% change in SUP.
Similarly, EP was observed to significantly impact innovation performance (IP) (31 =0.208,
p = 0.007), thus validating H2. The results also revealed that a 1% change in EP leads
to a 0.208% change in IP. The social performance (SOP) was found to enhance both SUP
(31=0.201, p =0.000) and IP (31 = 0.302, p = 0.000) at the 1% level of significance, supporting
H3 and H4. The results indicated that a 1% rise in SOP would enhance the SUP and IP by
0.20% and 0.30%, respectively. Moreover, Table 6 also shows that corporate governance
performance (CGP) positively and significantly impacts the SUP (31 =0.286, p = 0.000) and
IP (31 =0.262, p = 0.002) in the Bangladeshi manufacturing industry, thus affirming H5 and H6,
respectively. The results further indicated that if the governance performance is raised by
1%, the SUP and IP will be increased by 0.286% and 0.262%, respectively. The result of the
direct relationship between the mediating variables (IP and SUP) supported the H7 of a
significant positive effect of IP on SUP (31 =0.141, p = 0.002) at the 1% level of significance.

Table 6. Results of Hypotheses.

Hypothesis Paths Beta Value T Statistics p Values Remarks

H1 EP —> SUP 0.393 6.097 0.000 *** Supported

H2 EP —>IP 0.208 2.704 0.007 *** Supported

H3 SOP —> SUP 0.201 4.228 0.000 *** Supported

H4 SOP —>IP 0.302 4.265 0.000 *** Supported

H5 CGP —>SUP 0.286 4.966 0.000 *** Supported

Hé CGP —> 1P 0.262 3.169 0.002 *** Supported

H7 IP —> SUP 0.141 3.157 0.002 *** Supported

Mediation analysis
Full

HS8 EP —> IP —> SUP 0.029 2.053 0.040 ** .
mediation
Full

H9 SOP —>IP —> SUP 0.043 2.537 0.011 ** L
mediation
Full

H10 CGP —>IP —> SUP 0.037 2.236 0.025 ** -
mediation

Note: significant at 1% (***) and 5% (**); 12 for IP = 0.789 and r? for SP = 0.464.
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Further, the SEM hypotheses results showed that IP fully mediates the relationship
between ESG and firm SUP at the 5% significance level. More specifically, IP has a signifi-
cant positive influence on the effects of EP, SOP and CGP on SUP. Therefore, the results
supported H8, H9 and H10, and further indicated that a 1% increase in EP, SOP and CGP
would enhance the SUP by 0.029%, 0.043% and 0.037% respectively, via IP.

5. Discussion and Conclusions

The study examines whether ESG performance impacts sustainability performance
through the mediating effect of firm innovation in Bangladeshi manufacturing industries.
The results revealed that the higher the ESG performance of a firm, the greater its sustain-
ability and innovation performance. Moreover, innovation fully mediates the relationship
between ESG initiatives and sustainability performance, indicating that if a firm enhances
its innovation performance, its ESG will accelerate sustainability performance.

As exhibited in Table 6 and Figure 3, a positive relationship exists between environmen-
tal performance, innovation and sustainability performance. The empirical results support
hypotheses H1 and H2 and are consistent with the findings of the prior literature [50-52].
The finding implies that the higher the environmental performance of manufacturing in-
dustries, the greater their sustainability performance. In other words, if firms ensure the
reduction of air emissions, hazardous and harmful material consumption and frequent
environmental accidents through proper resource, energy and waste management, their
environmental performance will increase. Moreover, environmental performance enhances
firms’ ability to identify the new dimension of environmental knowledge and innovation
and use it for providing innovative business solutions and developing products and pro-
cesses [57]. Thus, the study evidenced that environmental performance plays a crucial role
in making manufacturing firms in Bangladesh more sustainable and innovative.

ENP1 " INP15 INP16 INP17 INP18
55.734
ENP2 ~ \ X f /
725890
enps 469370 — 38.047 30186 36370 26537
47.448 \ /
0.208 (0.006)

ENP4 Environmental
Performance
SOP5

/

0.302 (0.000)

LA
SOP6 41.757 Innoyation

41.915: Performance
SOP7 4—33.806 _ 0.393 (0.000)
35.178
SOP8 28.824
. 0.262 (0.002) 0.141 (0.001)
Social
SOP9 Performance
0.201 (0.000)
CGP10
r SUP19
CGP11 42.961
L o 30.616 SUP20
65.493 2 —_s54120¥
CGP12 44727 —_ ——  0.286 (0.000) B EE— — 51434 >
56.887_~ 33.606 SUP21
CGP13 54.949 ~S
“ Corporate Sustainability suP22
CGP14 Governance Performance

Performance

Figure 3. SEM outputs.

Similarly, a significant positive relationship was observed between social performance,
innovation and sustainability performance, supporting hypotheses H3 and H4. The result
agrees with the studies of Chaim, Muschard [62], Chams and Garcia-Blandoén [65] and
Kim [66]. The result indicates that if firms improve their human rights, health and safety
within their business practices, their social performance will be enhanced [61]. This advises
that firms take necessary initiatives such as the provision of employee training and devel-
opment, promotion of occupational health and safety, and maintenance of commitment
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to employee job security and satisfaction as well as community and societal satisfaction
to enhance their social performance and in turn achieve long-term sustainability perfor-
mance. Moreover, social performance enhances firms’ capacity for innovativeness [71].
Therefore, the study documented that social performance plays a significant role in the
firms” achievement of sustainability and innovation performance.

Moreover, the study found a significant positive association between corporate gov-
ernance performance, innovation performance and sustainability performance, thereby
supporting H5 and H6 as well as the findings of prior studies [75,76]. As good governance
encourages firms to prioritize social and environmental issues, corporate governance can
be said to be a determinant of sustainability performance [77]. The findings suggest that
regulatory bodies should monitor the conformance of firms with environmental and social
standards to promote sustainable practices. Also, strong corporate governance demands
that the board of directors and investors should not only focus on financial performance
but also ensure ESG compliance to enhance sustainability performance. The board of
directors should also ensure transparency and accountability at all organizational levels
while promoting environmental compliance to build good governance and ultimately
accelerate sustainability performance. Additionally, concentrated ownership could facili-
tate sustainable innovation, because large stockholders have the power and incentive to
encourage management toward innovation [86]. The findings also suggest that the manage-
ment of the manufacturing sectors exercise caution when deciding which risk-control tools
to implement.

As indicated in the result, a significant positive relationship was observed between
innovation performance and sustainability performance, thus validating H7. The survival,
success and growth of a firm are highly dependent on its innovation capacity, firm market,
and product and process innovation, all of which also contribute to the firm’s sustainability
performance [89,90]. Moreover, innovation performance provides firms with a more com-
petitive edge in expanding their business operation [119]. Therefore, firms need to focus
on product design and development to satisfy the customers and consequently enhance
their sustainability.

Further, the results revealed that innovation performance fully mediates the relation-
ship between ESG and sustainability performance, thus supporting H8, H9 and H10. The
study found that ESG performance, directly and indirectly, influences innovation perfor-
mance, which in turn generates a positive impact on sustainability performance. The results
show that when an organization’s ESG performance rises, its innovation performance will
increase. Because it also mediates the impact of ESG performance on firm performance,
company innovation is consequently seen as a critical component in assuring sustainability
performance [104]. The company can create products and sustainable production methods
through innovation performance. Moreover, innovation performance encourages orga-
nizational change to achieve sustainability [93] by controlling negative environmental
consequences, conserving natural resources and energy, and ensuring the safety of the
workplace [95]. Innovation performance also helps firms” management to comply with en-
vironmental, social and governance regulations. Due to innovation performance, products
are developed and designed in a way that enables their recycling, reuse and decompo-
sition. Additionally, innovation in green technology increases firms’ capacity to satisfy
customers with newly designed products, which in turn enhances their competitiveness
in the global market. This not only reduces energy consumption and production cost but
also enhance firm productivity and financial performance. Therefore, firms should focus
on improving their innovation performance to enhance the effect of ESG performance on
their sustainability performance.

6. Theoretical and Practical Implications of the Study

The study contributes to the existing literature both theoretically and practically. First,
this study develops a conceptual model on the relationship between ESG and sustainability
performance encompassing the mediating effect of firm innovation performance. Particu-
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larly, the study fills the research gap on the relationship between ESG and sustainability
performance in a developing country context such as Bangladesh. Moreover, the study
confirmed that ESG performance significantly impacts firms’ sustainability performance
and innovation performance plays a fully mediating role between them. Finally, this study
provides valuable insights for business owners in Bangladesh’s manufacturing sector and
for decision makers who are deeply worried about manufacturing enterprises’ global
acceptance despite their violations of social and environmental concerns.

The findings of this study have several implications for the policymakers, the indus-
tries” authorities, firm managers, regulatory bodies and other stakeholders. The study
provides valuable insight into actions necessary to ensure better sustainability performance
through ESG and innovation performance. Because environmental issues are a great con-
cern for environmental pressure groups, regulatory bodies and society, the study suggests
that firms consider ESG performance while making a business decision. Firms’ prioritiza-
tion of ESG not only helps them achieve a competitive edge and high compliance rating
but also ensures their attainment of better sustainability performance. In this era of global-
ization, researchers, economists and government and non-government organizations are
now concentrating on pro-environmental and social initiatives, including the development
of green production processes, reduction of air emissions and solid waste, promotion of
employees and society’s welfare and encouragement of green behavior among the general
public. Therefore, this study highlights some policy implications that are relevant to social
and environmental issues of both Bangladeshi and global manufacturing industries. First,
the study provides academics with a new conceptual model on how firm innovation plays
a crucial mediating role in the relationship between ESG performance and sustainability
performance. Second, the study advises firms” managers to adopt new technology and
strategies and consider eco-friendly projects while developing their products. The adoption
of innovation in product design helps firms not only to satisfy their customers but also helps
minimize their eco-unfriendly actions, such as the generation of greenhouse gases and solid
wastes. Third, to enhance their reputation, firms should take the necessary initiatives to
develop their employees, ensure occupational health and safety, enhance job security and
remunerations and address the concerns of the community and other stakeholders. Fourth,
the regulatory bodies in conjunction with stakeholders at different levels should monitor
the compliance of industries with environmental rules and regulations to promote green
innovation and sustainable performance and ultimately protect the environment [120].
Finally, the research offers insights into how the government, local community, corporate
organizations and other stakeholders may work together to successfully attain sustainable
performance in various industries. This includes the establishment of a set of corporate
rules and regulations that guarantee that all manufacturing industries manage environ-
mental resources, ensure high-quality production processes, manage waste and make
socially responsible contributions. Additionally, industry management could emphasize
the importance of sustainable development and conservation of the environment for future
generations by raising public awareness about green performance.

7. Limitations and Directions for Future Studies

Like many other studies, the present study has several flaws. First, the study col-
lected data from employees of manufacturing industries, while neglecting other significant
players in the manufacturing industries; hence, the findings may be biased. Due to the
employees’ reluctance to contribute to the data and the industries’ restrictions on access
to the workers, the sample size was modest. Therefore, the results of the current research
could be strengthened by increasing the sample size and considering other stakeholders
in the manufacturing sector, including investors, customers and top-level managers. Fu-
ture research can also investigate similar hypotheses among other industries operating in
Bangladesh (e.g., financial and non-financial sectors). Second, to strengthen the findings,
future studies could investigate the impact of ESG performance on sustainability and
economic performance through the mediating effect of green innovation practices. Finally,
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because the study was carried out in Bangladesh, a developing nation, its conclusions may
not be generalizable. Thus, future researchers could carry out a cross-country investigation
and a study of similar objectives but on other industries.
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Appendix A

Table Al. Survey Items.

Item Code Descriptions Sources
Environmental Performance (ENP)

ENP1 Reduction of air emissions.

ENP2 Minimization of effluent/solid waste. [110]
ENP3 Less consumption of hazardous/harmful/toxic materials.

ENP4 Reduced the frequency of environmental accidents.

Social Performance (SOP)

SOP5 Training and development of employee

SOP6 Promotion of employee occupational health and safety

SOP7 Employee job security and satisfaction [17]
SOP8 Commitment to community and society satisfaction

SOP9 Supplier commitment and initiative

Corporate governance performance (CGP)

CGP10 Compliance with the set standards

CGP11 Improvement of environmental compliance

CGP12 Improved the set of rules and regulations [39]
CGP13 Enhancement of risk control mechanism

CGP14 Promotion of transparency and accountability

Innovation performance (INP)

INP15 Improvement of the level of customer satisfaction with product design and development.

INP16 Development of products that are easy to recycle, reuse and decompose. [76]
INP17 Improved continual introduction of new product ideas into the production process.

INP18 Improved market success of new products being tested.
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Table Al. Cont.

Item Code Descriptions Sources
Sustainability performance (SUP)
SUP19 Reduction of the rate of energy consumption and enhancement of economic development
SUP20 Strengthening of the capacity for innovation in green technology and enhancement of [42,43]
competitiveness in the global arena T
SUP21 Promotion of sustainable development and preservation of the environment for future generations
supP22 Promotion of best practices and public awareness of the sustainability performance.
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