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Abstract: The aim of this study was to investigate the relationship between sustainability man-
agement accounting, environmental management system, and organizational performance for the
Malaysian manufacturing industry. The data were collected from 350 manufacturing companies in
Malaysia using online questionnaires. Structural equation modeling was used to investigate the rela-
tionship between sustainability management accounting, environmental management system, and
organizational performance. The findings showed that there was a significant positive relationship be-
tween sustainability management accounting and organizational performance (3 = 0.530, p < 0.001),
sustainability management accounting and environmental management system (3 = 0.583, p < 0.001),
and environmental management system and organizational performance (3 = 0.168, p < 0.05). The
findings also found an indirect effect of sustainability management accounting on organizational
performance (8 = 0.271, p < 0.05) through environmental management system implementation. Re-
sults show that environmental management systems can be considered as partial mediators. The
environmental management system as a mediator for the Malaysian manufacturing industry in-
creased the impact of sustainability management accounting on organizational performance. This
study provides a fundamental approach for practitioners and manufacturing researchers to improve
organizational performance through the implementation of sustainability management accounting
and environmental management systems.

Keywords: sustainability; management accounting; organizational performance; Malaysia

1. Introduction

Malaysia’s manufacturing sector plays an important role in the country’s economic
development. The contribution to the country’s export income and job creation ensured the
growth of the country [1]. Priority will remain to produce high-value-added, diversified,
and complex products, particularly in the catalytic sub-sectors, namely electricity and
electronics, machinery and equipment, and chemical products. In Malaysia, the manufac-
turing industry contributed 24.30% to the national gross domestic product in 2021 [2]. This
suggests that the manufacturing industry is one of the sectors that promises to accelerate
the development of the country. However, in the absence of positive environmental ini-
tiatives, manufacturing activities will lead to the creation of a large amount of waste, the
exploitation of natural resources, as well as too much energy consumption. This requires
the development and implementation of sustainability initiatives in the manufacturing
industry. However, in developing countries such as Malaysia, sustainability is still in
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its infancy in promoting sustainability practices [3]. In addition, manufacturing firms do
not give much attention to sustainability management accounting (SMA) [3]. Therefore,
the manufacturing industry in Malaysia was selected in this study to improve SMA and
organizational performance (OP), especially in the Malaysian manufacturing industry.

SMA is a challenge faced by management accounting related to sustainability activi-
ties. The implementation of SMA is still weak in the manufacturing industry, especially in
developing countries such as Malaysia [3]. In addition, SMA plays an important role in
the practice of managing sustainability activities in the manufacturing industry. Therefore,
the implementation of SMA is important to increase OP for the Malaysian manufacturing
industry. To meet the requirements of the SMA, the implementation of an environmental
management system (EMS) can assist organizations in managing, measuring, and im-
proving environmental management [4]. In addition, an EMS provides guidelines in the
manufacturing industry to manage the environment [5]. A study by Ong et al. [6] suggested
that more companies in Malaysia need to adopt EMSs to improve OP. However, the authors
mentioned that the implementation of an EMS has limitations in the organization. Thus,
the EMS as a mediator variable is chosen because an EMS might be related to SMA and OP.
This research has four main objectives, which are as follows:

1.  Toinvestigate the relationship between SMA and OP for the Malaysian manufacturing
industry;

2. Toinvestigate the relationship between SMA and EMS for the Malaysian manufactur-
ing industry;

3. Toinvestigate the relationship between EMS and OP for the Malaysian manufacturing
industry;

4.  To investigate whether the EMS mediates the relationship between SMA and OP for
the Malaysian manufacturing industry.

The paper is organized into six sections. Section 1 introduces the research back-ground
and highlights the concepts of SMA, EMS, and OP. Section 2 presents a current literature
review on SMA, EMS, and OP and the development of hypotheses. Section 3 de-tails the
chosen methodology and its justification. Section 4 provides the findings of this study.
Sections 5 and 6 discuss the results of this study and present the limitations, future research
opportunities, and conclusions.

2. Literature Review
2.1. Contingency Theory

Contingency theory began to develop in 1970 to explain management accounting
practices. Contingency theory has received a lot of attention from researchers and has been
adopted by the industry as a management philosophy [7]. Moreover, the theory of contin-
gency is related to the relationship between internal organizations and the environment [8].
Meanwhile, contingent refers to any variable that affects the organizational dimension
of performance [9]. Contingency theory is known to be one of the best management ap-
proaches to practice in an organization influenced by various aspects of the environment
and can explain accounting and sustainability management performance.

A review of the literature shows that contingency theory has been used in management
accounting research and it is associated with SMA [8,9]. Therefore, the accounting literature
proposes several variables that affect the design associated with management accounting.
The main contingent of variables includes management, organization, management sys-
tems, and the environment [10]. Most of these variables can be used to be associated with
SMA, EMS, and OP, and thus have been used to develop hypotheses related to this study.
In the context of SMA, contingency theory is one of the reasons SMA leads to improved
performance [11]. Thus, SMA increases the importance not only for management, but also
for sustainability activities, such as sustainability management, environmental costs, and
performance measurement.
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2.2. Organizational Performance

Manufacturers face the challenge of improving organizational performance (OP) in
the manufacturing industry. The importance of sustainability goals can be measured by OP
for sustainability improvement in the manufacturing industry [12,13]. Increasing the OP of
the manufacturing industry necessitates intensifying the energy consumption of products,
the use of materials, or recycling to improve the company’s operations.

OP can also be measured to improve the performance of companies, especially for the
Malaysian manufacturing industry. Performance measurements can be identified by OP
indicators to improve sustainability management in the manufacturing industry [14,15].
Several studies have examined that OP provides benefits not only for organizations but
also for overall performance in organizations [16-19]. OP consists of environmental aspects
such as production, waste, and emissions in managing the company’s operations. OP mea-
surement can help organizations improve manufacturing operations such as quality, cost,
and processes [20-22]. By implementing OP, companies can achieve organizational goals
that can be applied to the Malaysian manufacturing industry.

2.3. Sustainability Management Accounting

One of the sustainability practices that includes the organization’s activities is the
implementation of SMA that provides environmental information to reduce environmental
issues and improve performance and sustainability [23,24]. In this regard, the implementa-
tion of SMA can improve management accounting by providing useful environmental in-
formation that helps organizations to manage and improve OP, especially for the Malaysian
manufacturing industry.

Most of the research is related to SMA and focuses on the manufacturing industry [23,25].
This is because the manufacturing industry has gained awareness of environmental issues
as a result of the operations carried out. This can help reduce environmental impacts and
improve environmental programs, environmental management, and performance. The im-
plementation of SMA in the manufacturing industry operating in Malaysia can help reduce
environmental issues. The implementation of SMA helps companies improve environmen-
tal benefits and achieve better performance, especially for the Malaysian manufacturing
industry. Therefore, the implementation of the SMA can be emphasized in the Malaysian
manufacturing industry.

2.4. Environmental Management System

In Malaysia, there are environmental challenges of implementing environmental man-
agement systems (EMS) in organizations, especially in the manufacturing industry [26]. In
this regard, the implementation of EMSs has helped the companies respond to environmen-
tal challenges [27,28]. Furthermore, organizations that implement an EMS can improve
environmental policy. EMSs are useful for organizations to improve environmental manage-
ment, especially for the Malaysian manufacturing industry. Therefore, the implementation
of EMSs can help the organization achieve the company’s objectives. In addition, an EMS
can assist organizations in addressing environmental issues and aims to reduce costs and
improve sustainability management, performance, and reputation [29].

An EMS refers to the principle of continuous improvement related to the activities
of the company [30]. Therefore, an EMS benefits processes, procedures, structures, and
improvements to improve sustainability management, especially for the Malaysian manu-
facturing industry. An EMS refers to systematic procedures aimed at ensuring continuous
improvement in performance [31,32]. In addition, an EMS is a management method for
managing the environment and achieving goals in improving OP. This is supported by
Ociepa-Kubicka et al. [33], who mentioned that the implementation of an EMS can improve
OP in the organization. Organizations should be aware of environmental issues by using
the implementation of an EMS. This study aims to prove that EMSs can be implemented in
the Malaysian manufacturing industry to improve performance.
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2.5. Sustainability Management Accounting and Organizational Performance

Sari et al. [34] conducted studies from manufacturing companies in Indonesia to assess
the influence of SMA and OP. The results show that SMA is positive in relation to OP.
SMA is an important tool for organizations in improving OP to achieve higher perfor-
mance [23,35,36]. Another study conducted by Schaltegger et al. [37] also showed that
SMA is associated with OP. This is because the implementation of SMA can increase OP to
manage environmental impacts. SMA has implications for OP in terms of operational per-
formance and financial performance to reduce environmental issues in the industry [38,39].
Therefore, the implementation of SMA can help organizations to determine OP measure-
ments. A recent study by Song et al. [40] in China showed that SMA can provide benefits
for improving OP, such as better reputation and competitiveness, efficient use of resources,
better productivity, and increased profitability. Meanwhile, Wijewardana [41] conducted
research to study the effects of SMA and OP in Sri Lanka. The findings suggested that there
is a positive relationship between these variables. Based on the reviews of literature, the
following hypothesis is proposed:

Hypothesis 1 (H1). There is a significant positive relationship between sustainability management
accounting and organizational performance.

2.6. Sustainability Management Accounting and Environmental Management System

The research was conducted by [42] in Saudi Arabia to study the relationship between
SMA and EMS, the results were similar to Massoud [43]. The authors suggested that the
use of SMA was an important role in improving an EMS and can achieve environmental
objectives and goals. This is because an EMS aims to encourage organizations to control
environmental impacts and evaluate environmental management to achieve continuous
improvement. In improving SMA, an EMS provides methods to help organizations evaluate
environmental activities within the company [43]. The SMA approach can be carried out
through an EMS to assist organizations in improving sustainability management. Therefore,
SMA also requires an EMS to manage sustainability improvements in the Malaysian
manufacturing industry. Research conducted by Massoud [43] in Mexico involving 220
manufacturing organizations shows that there was a significant relationship between these
variables. The implementation of SMA contributes to the development of an EMS, which
can reduce sustainability issues for the Malaysian manufacturing industry.

In other words, the implementation of SMA is to develop and enhance EMSs more
efficiently and effectively [44]. Research conducted in Australia involving 286 companies
showed that SMA was positive in relation to EMSs [45]. This practice can improve produc-
tion processes, reduce waste, and reduce environmental pollution in the manufacturing
industry. This can be achieved through EMSs to assess the sustainability impact in the orga-
nization. Therefore, SMA plays an important role as a tool for EMSs to improve procedures,
laws, and structures for the Malaysian manufacturing industry. Based on the reviews of
the literature, the following hypothesis is formulated:

Hypothesis 2 (H2). There is a significant positive relationship between sustainability management
accounting and the environmental management system.

2.7. Environmental Management System and Organizational Performance

Zobel and Malmgren [46] conducted research in the Swedish manufacturing industry
and found that there was a significant relationship between these variables. The imple-
mentation of an EMS can help organizations to improve OP. Herghiligiu [47] conducted
research in Romanian organizations to find out the relationship between EMSs and OP. The
results of the study found that the implementation of the EMS is significant in relation to
OP. OP can be improved by implementing an EMS in the organization. This is supported
by Low et al. [4], who pointed out that the implementation of EMSs in manufacturing
organizations in Malaysia has increased OP. The research was conducted in Malaysian
manufacturing involving 346 organizations, and the results showed that there is a positive
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relationship between these variables. Therefore, this study shows that EMSs can increase
OP for the Malaysian manufacturing industry. Based on reviews of the literature on EMSs
and OP, the following hypothesis is proposed:

Hypothesis 3 (H3). There is a significant positive relationship between environmental management
system and organizational performance.

2.8. Sustainability Management Accounting and Organizational Performance: Environmental
Management System as a Mediator

This study used EMSs as a mediator in the relationship between SMA and OP for
the Malaysian manufacturing industry. Solovida and Latan [48] conducted research in
Indonesia to investigate the relationship between SMA, EMS, and OP. The results showed
that there was a positive and significant relationship between SMA, EMS, and OP. This is
because an EMS helps organizations to evaluate sustainability management [49]. Therefore,
this study aims to examine the indirect relationship between SMA and OP through the
use of EMSs for the Malaysian manufacturing industry. In addition, this study analyzes
the impact of EMSs through the relationship between SMA and OP using the structural
equation modeling method [50]. Therefore, an EMS is important in SMA and OP for
the Malaysian manufacturing industry. Jalil et al. [51] conducted research in the Iranian
industry to investigate the effects of SMA and EMS. The implementation of SMA and an
EMS is important to improve the OP. It is necessary for organizations to implement an EMS
to improve SMA and OP, such as reducing environmental costs, improving the quality of
environmental management, reducing material and energy consumption, and assessing
the environmental impact of processes. Therefore, the implementation of an EMS can be
considered to improve SMA and OP for the Malaysian manufacturing industry. Based on
the reviews of the literature, the following hypothesis is proposed:

Hypothesis 4 (H4). Environmental management system mediates the relationship between sus-
tainability management accounting and organizational performance.

This research model aims to examine the EMS as a mediating variable of the relation-
ship between SMA and OP for the Malaysian manufacturing industry. To understand the
relationship between SMA, EMS, and OP, the following hypotheses are used and tested in
this study. Figure 1 represents the research framework proposed by the researcher.

H;

OP

Figure 1. Research framework. Note: SMA = sustainability management accounting; EMS = environ-
mental management system; OP = organizational performance.

3. Research Methodology
3.1. Sample and Procedures

The population in this study focused on the manufacturing industry. The sample
companies were selected from Malaysian manufacturing companies listed in the Federation
of Malaysian Manufacturers (FMM). The data were collected using questionnaire surveys
from 2700 manufacturing companies selected from the 2021 FMM Directory. In this study,
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an online survey was conducted by distributing questionnaires to all manufacturers who
are listed in the FMM Directory (2021). Questionnaires were distributed to respondents
using online survey tools as well as via email followed by phone calls to improve response
rates. Researchers listed all company information from the FMM Directory 2021 based on
email address, contact number, and office/factory address. Respondents from each selected
manufacturer were contacted by email to ask for their permission and willingness to answer
the questionnaire. In this study, 2700 questionnaires were distributed over a 6-month period
to top management. The respondents completed the survey within the period between
1st June until 30th November 2021. After 6 months, a total of 382 questionnaires were
returned. However, a preliminary analysis of the data revealed 32 outliers in the data set.
These were the unusual multivariate assumptions, normality, linearity, homoscedasticity,
and multicollinearity in this study [52]. Therefore, only 350 surveys were assessed, i.e.,
sufficient sample size for the structural equation modeling (SEM) analysis approach [53].

The unit of analysis is an organization. The manufacturing companies participating
in the survey comprised automotive/machine, plastic/rubber/metal, food/tobacco, elec-
trical/electronic, and chemical/wood. Researchers selected respondents from those who
held top management positions in the company such as managing director, quality control
manager, manufacturing manager, and accountant to answer questions about the SMA,
EMS, and OP.

This study presents the characteristics of Malaysian manufacturing companies (type of
ownership, industrial sector, number of employees, current position, current position (year),
and company certified to quality system standards) from a sample size of 350 respondents.
First, the measure of demographic information is a type of ownership. The majority of the
companies involved are wholly owned by Malaysians (57.14%), followed by 42.86% owned
by foreigners. Respondents came from companies with different industrial sectors in the
manufacturing industry. Types of industrial sectors were categorized into six categories.
There were automotive/machine, plastic/rubber/metal, food/tobacco, electric/electronic,
chemical/wood, and others. Among the six types of industrial sectors, most companies
were automotive/machinery with 35.71%. This was followed by plastic/rubber/metal
(15.71%), food / tobacco (9.43%), electricity/electronics (14.29%), chemical /wood (6.29%),
and other industrial sectors (18.57%). The next survey involved the number of employees:
37.14% of companies had more than 300 employees, 28.57% of companies had between 200
and 300 employees, 20% of companies had between 100 and 200 employees, and 14.29% had
less than 100 employees. As for the respondent’s position, 60% held middle management
positions, 15.71% of Malaysian respondents held senior management positions, and this
was followed by other positions at 24.29%. Meanwhile, respondents who held current
positions (years) for more than 6 years were 42.86%, the position between 3 to 6 years was
34.29%, the position between 1 and 3 years was 14.29%, and the position held less than
1 year was 8.57%. For certification, some companies had more than one certification: 38.57%
of companies had ISO 14001 certification, while 27.14% ISO 9001:2008 certification. Lastly,
18.57% of companies has ISO/TS 16949, while 12.86% had OHSAS 18001. Table 1 shows
the demographics of respondents.

As suggested by Krejcie and Morgan [54], the sample size of the population of 2700
is 335. In determining a reasonable sample size, the minimum recommended sample size
for this study is approximately 200-400 [55]. On the other hand, at least 100 to 500 is a
reasonable sample size for testing research hypotheses using structural equation modeling
analysis (SEM) [56]. To assess the basic assumptions of the study, the covariance-based
structural equation model (CB-SEM) was used to test the relationship between endogenous
variables and exogenous variables [56] as proposed in the research hypothesis. The capacity
of CB-SEM to test intricate and complete models leads to its selection compared to other
methods of analysis. CB-SEM can minimize measurement error with confirmatory factor
analysis (CFA), may evaluate direct and indirect interactions, including estimates of sample
parameters to be evaluated simultaneously, and can improve model presentation. Therefore,
this study used CB-SEM as a statistical analysis technique.
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Table 1. Demographics of respondents.

Characteristics Category Frequency Percentage
Tvpes of ownershi 100% local 200 57.14
P P 100% foreign 150 42.86
Automotive/Machinery 125 35.71
Plastics/Rubber/Metal 55 15.71
Food/Tobacco 33 9.43
Manufacturing sector
Electrical /Electronic 50 14.29
Chemical /Woods 22 6.29
Others 65 18.57
Less than 100 50 14.29
Number of emplovees Between 100 to 200 70 20
POy Between 200 to 300 100 28.57
More than 300 130 37.14
Senior management 55 15.71
Current position Middle management 210 60
Others 85 24.29
Less than 1 year 30 8.57
- 1to 3 years 50 14.29
Current position (years) 3 t0 6 years 120 3429
More than 6 years 150 42.86
1SO 9001:2008 95 27.14
ISO/TS 16949 65 18.57
Company certified to quality ISO 14001 135 38.57
system standard 1 OHSAS 18001 45 12.86
None 10 2.86
Others 5 1.43

1 Note: Some companies have more than one certification.

3.2. Measurement

All constructs were evaluated using validated measures commonly used in previous
studies. Data for this study were collected through survey techniques, using instruments
adopted and adapted from previous studies to measure the variables specified within the
proposed framework, namely SMA, EMS, and OP (Appendix A). In this study, three vari-
ables were studied, namely SMA, EMS, and OP for the Malaysian manufacturing industry.
SMA consisted of 5 dimensions (environmental costs, environmental regulations, envi-
ronmental safety, management commitments, and customer focus) and 25 measurement
items. The scale of SMA was measured using 25 items adapted from Al-Mawali et al. [12].
Meanwhile, EMS consisted of 4 dimensions and 20 measurement items covering plan-
ning, implementation and operation, auditing and evaluation, as well as corrective actions.
The EMS scale was measured using 20 items adapted from Ann et al. [26] and Farok and
Searcy [27]. Finally, the OP consisted of 2 dimensions (financial performance and opera-
tional performance) and 10 measurement items. The OP scale was measured using 10 items
adapted from Sari et al. [34]. Therefore, a total of 55 questions were designed to obtain
respondents’ views for the Malaysian manufacturing industry. In this study, respondents
were asked to rate their responses on a seven-point scale for SMA and EMS, where “1—
Very Low”, “2—Low”, “3—Slightly Low”, “4—Medium”, “5—Slightly High”, “6—High”,
and “7—Very High”. Meanwhile, respondents were asked to rate their responses on
seven-point scales for OP, where “1—Strongly Disagree”, “2—Disagree”, “3—Somewhat
Disagree”, “4—Neither Agree nor Disagree”, “5—Somewhat Agree”, “6—Agree”, and
“7—Strongly Agree”.

The questionnaire was pre-tested and piloted to determine the construct reliability,
face validity, and content validity prior to conducting the main study [19,56]. To determine
if the scale items accurately reflect the variables evaluated, content validity was investigated
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by analyzing the literature linked to the study measures used in prior investigations. In
addition, pre-tests were conducted with a small group of academics who have expertise
in SMA to see if the scale items accurately reflected the concepts evaluated. Emails were
used to contact and obtain feedback from a panel of experts. Based on feedback, some
items were modified to reflect more appropriate words, ensuring that the information was
accessible and clear to fit the context of the study. This suggests that the validity of the
content was finally ensured. To determine face validity for this study, the initial draft of the
questionnaire was tested on the respondent sample. Then, the feasibility of the study was
assessed with a pilot test.

4. Empirical Study
4.1. Exploratory Factor Analysis (EFA)

In this study, the EFA was conducted in three variables, namely EFA for SMA di-
mensions, EFA for EMS dimensions, and EFA for OP dimensions. EFA began with the
determination of the Kaiser-Meyer-Olkin (KMO) measure to reduce the adequacy, and the
Bartlett’s test of sphericity (p < 0.001) was used to check the strength of the correlations
between the items. Second, the EFA used the sum of the variance described to determine
the number of items with Eigenvalues >1. Finally, the result of a matrix of rotating compo-
nents was used to identify each item factor sufficient to load the factor. Table 2 presents the
summary of EFA.

Table 2. Summary of EFA for SMA, EMS, and OP.

Variables KMO and Bartlett’s Total Variance Bartlett’s Test of
Test Explained Sphericity
SMA 0.885 76.369% Sig, 0.000
EMS 0.891 73.070% Sig, 0.000
or 0.918 75.250% Sig, 0.000

4.2. Common Method Bias

Three strategies were attempted to address the issue of common method bias, which
arises from one-time data collection and will cause overestimation [57]. First, the modifi-
cation of the item was carried out while maintaining the respondent’s confidentiality by
obtaining measuring items from various sources. Since the majority of CEOs in manufac-
turing organizations have achieved certification to quality system standards, both statistics
are collected from them. After that, all measurement items were used in the exploratory
factor analysis to run the Harman single-factor test [57]. There is no common technique
bias in this research, as seen by the results, which reveal that the exploratory factor analysis
is 40% and less than 50% [58].

4.3. Confirmatory Factor Analysis (CFA)

The first step was to test all measurement models using confirmatory factor analysis
(CFA). The data collected were tested for reliability and validity by using CFA to test SMA,
EMS, and OP measurement models. In order to achieve fit statistics tests, this study was
based on the recommended goodness-of-fit indices such as x> test (x%/ degree of freedom),
the goodness fit index (GFI), the adjusted goodness-of-fit index (AGFI), the comparative fit
index (CFI), the Tucker Lewis index (TLI), and the root mean square error of approximation
(RMSEA). The model showed a good fit: the value of x2/df was 2.627, less than 3.0. GFI
was 0.909 and AGFI was 0.881. Meanwhile, the CFI was 0.954 and the TLI was 0.947.
The RMSEA value was 0.064, less than 0.080, which indicated the appropriateness of the
acceptable result. As shown in Table 3, the measurement model was suitable for measuring
the construct validity and reliability.
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Table 3. Measurement model.

Index Acceptable Value Measurement Model
x2/df <3 2.627

GFI >0.8 0.909

AGFI >0.8 0.881

CFI >0.9 0.954

TLI >0.9 0.947
RMSEA <0.08 0.064

p-value <0.001 0

Convergent validity examines whether the constructs are positive in relation to other
measures of the constructs, while the discriminant validity is a test to determine whether
correlations exist between items of latent constructs. This approach can be used to verify
construct validity involving convergent validity, as proposed by Hair et al. [53]. The con-
vergent validity used in the measurement model can be examined from the item loadings,
composite reliability (CR), and average variance extracted (AVE), as shown in Table 4. For
composite reliability, the value for each construct was greater than 0.70. The AVE of each
construct was more than 0.50, which is the recommended value by Samsudin et al. [59].

Table 4. Evaluation of the measurement model.

Measure Item Loading CR AVE

SMA

EC1 0.892 0.923 0.707
EC2 0.86

EC3 0.817

EC4 0.848

EC5 0.782

ER1 0.869

ER2 0.818 0.907 0.662
ER3 0.823

ER4 0.779

ERb5 0.776

ES1 0.835 0.891 0.673
ES2 0.823

ES3 0.839

ES5 0.782

MC1 0.821 0.905 0.705
MC2 0.878

MC4 0.868

MC5 0.789

CF1 0.89 0.93 0.725
CEF2 0.871

CF3 0.863

CF4 0.822

CF5 0.81

EMS

PL1 0.862

PL2 0.901

PL3 0.823 0.925 0.712
PL4 0.842

PL5 0.786

101 0.779 0.899 0.64

102 0.824

103 0.816

104 0.806

105 0.775
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Table 4. Cont.

Measure Item Loading CR AVE
AE1 0.813

AE2 0.83 0.89 0.62
AE3 0.824

AE4 0.737

AE5 0.726

CA1 0.894

CA2 0.853 0.928 0.721
CA3 0.86

CA4 0.842

CA5 0.795

()34

FP1 0.843

FP2 0.835

FP3 0.847 0.916 0.685
FP4 0.818

FP5 0.795

OP1 0.882

or2 0.86 0.921 0.7
or3 0.827

or4 0.855

OP5 0.752

Note: items are excluded since the loading of these items is below 0.60.

4.4. Main Results

Structural models for SMA, EMS, and OP were first checked for the appropriate
fit index. The goodness-of-fit index for structural models (x?/df = 2.580, GFI = 0.937,
AGFI =0.905, CFI = 0.915, TLI = 0.900, and RMSEA = 0.063) showed the appropriate
data. Therefore, a suitable overall model was sufficient to test the proposed hypothesis.
The standardized regression weight of the relationship between SMA, EMS, and OP is
presented in Table 5.

Table 5. Regression weights of the relationship between SMA, EMS, and OP.

Unstandardized Standardized Value
Estimate Estimate P
EMS — SMA 0.737 0.583 0.000 ***
or — EMS 0.194 0.168 0.038
or — SMA 0.774 0.530 0.000 ***

Note: *** significant at p < 0.001.

Table 6 shows that the result of indirect effects of SMA on OP is 0.271, which is more
than 0.038. Since the p-value for the direct effect between SMA and OP was less than 0.050,
the EMS can be considered a partial mediator. Thus, the EMS mediates the relationship
between SMA and OP. These findings support H4, which states that the impact of SMA
implementation on OP increased through EMS mediation (Figure 2).
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Table 6. The results of direct effect and indirect effect analysis (EMS).
Factors Direct Effect Indirect Effect Total Effect
SMA
SMA EMS or SMA EMS or EMS
or
0.583
EMS 0.583 0 0 0 0 0 0.000
0.000
0.801
or 0.53 0.168 0 0.271 0 0 0.168
0.000

op

Figure 2. Conceptual model of the environmental management system as a mediator in the relation-
ship of sustainability management accounting and organizational performance.

5. Discussion

Based on the findings, it is shown that Hypothesis 1 to Hypothesis 4 are accepted.
The discussion of the results of the research focuses on four hypotheses: three direct
relationships and one indirect relationship of the study. The discussion of the results of this
research is in line with the objectives of this research study.

According to H1, there is a significant positive relationship between SMA and OP for
the Malaysian manufacturing industry. This supports H1, which states that SMA has a
significant relationship in OP for the Malaysian manufacturing industry. Thus, H1 states
that SMA has a positive relationship with OP supported. Previous studies have consistently
proven a link between SMA and OP [23-25]. Research conducted by Russell et al. [60] also
showed that there is a significant relationship between these variables.

The result for H2 is 0.583 and a significance of p < 0.001, therefore H2 is accepted.
According to H2, the findings suggest that there is a significant link between SMA and EMS
for the Malaysian manufacturing industry. Therefore, H2 is accepted due to the positive
and significant results of the relationship between SMA and EMS. Therefore, in this study; it
is hypothesized that SMA has a positive effect on the EMS for the Malaysian manufacturing
industry. Previous studies have proven that SMA has a direct impact on the EMS. To some
extent, the results support previous research [44,50] by showing a direct link between SMA
and the EMS. To improve SMA, an organization can use an EMS as a guideline for the
Malaysian manufacturing industry. Therefore, SMA is an important determinant of EMSs
for the Malaysian manufacturing industry.

The result for H3 shows that the relationship between EMS and OP is 0.168 and this
is important with a p-value of 0.038, which is less than 0.050. Therefore, H3 is accepted.
According to H3, the findings show a significant relationship between the EMS and OP for
the Malaysian manufacturing industry. Therefore, it is hypothesized that the EMS provides a
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positive and significant link to OP for the Malaysian manufacturing industry. The results of
EMS and OP in this study show a positive relationship between these variables. This result
is consistent with previous research conducted in the manufacturing industry [61,62]. This
study concludes that the implementation of an EMS can be positive to OP for the Malaysian
manufacturing industry. In addition, the implementation of an EMS can increase OP [63-65].
Therefore, the results show that the implementation of an EMS can lead to better OP for
organizations, especially for the Malaysian manufacturing industry.

Finally, the results of SMA, EMS, and OP were 0.271 > 0.038. Since the p-value between
SMA and OP is less than 0.050, the EMS can be considered a partial mediator. Thus, the
EMS mediates the relationship between SMA and OP. According to H4, the findings suggest
there is a significant positive relationship between SMA, EMS, and OP for the Malaysian
manufacturing industry. The results show a positive and indirect relationship, therefore
H4 is accepted. Therefore, the EMS mediates the relationship between SMA and OP. The
implementation of SMA and EMS is important to increase OP [66—68]. The implementation
of the EMS as a guideline can help organizations to improve SMA and OP, especially for the
Malaysian manufacturing industry. There are implications for the theoretical and practical
implications that are discussed below.

5.1. Theoretical Implications

Based on the theoretical implications, the identification of the EMS is important for
SMA and OP in the Malaysian manufacturing industry based on contingency theory. This
research focuses on an EMS as a mediating variable in the relationship between SMA
and OP for the Malaysian manufacturing industry. Empirical research was conducted to
assess the relationship between SMA and OP, the relationship between SMA and EMS, the
relationship between EMS and OP, and the EMS as a mediator between SMA and OP. The
findings showed a significant association between SMA, EMS, and OP for the Malaysian
manufacturing industry. Thus, the SMA, EMS, and OP relationships can help the Malaysian
manufacturing industry to improve the company’s sustainability management accounting,
especially in a dynamic environment [69,70].

5.2. Practical Implications

For practical implications, this research provides important guidelines for manufac-
turers and related companies to implement SMA, EMS, and OP. The findings from this
research also provide useful guidelines for the Malaysian manufacturing industry, partic-
ularly in implementing an EMS. Therefore, the Malaysian manufacturing industry may
need to consider SMA, EMS, and OP measurements that benefit their companies, especially
for sustainability management accounting. In addition, it enhances our understanding of
SMA, EMS, and OP. The results also provide a link between SMA, EMS, and OP. This study
uses one mediating variable, the EMS, which is partially mediated between SMA and OP.
These findings suggest that the Malaysian manufacturing industry may use the EMS as
a guideline to improve SMA and OP. The conceptual framework developed in this study
can be used as a guideline by manufacturers to implement new approaches that combine
SMA, EMS, and OP. Findings from this study can be used by policymakers to identify the
implementation of SMA by manufacturers in Malaysia in terms of policies and regulations.

6. Limitations, Future Research, and Conclusions

Some limitations in this study need to be acknowledged. First, the research used only
five SMA dimensions and one mediator of EMS. It is possible that ongoing studies could
combine more dimensions on SMA and EMS. Second, this research only used survey tech-
niques and was conducted in the Malaysian manufacturing industry. In addition, although
the research covered various sectors, the samples were only taken from Malaysia. Regarding
the research methodology, the study is based on a quantitative approach through conducting a
survey. Fourth, it is difficult to find some aspects for SMA and EMS issues in the management
accounting literature. Another limitation of this study is the lack of literature on the relation-
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ship between SMA and EMS. However, the researchers assume that there is greater scope for
investigations into SMA and EMS issues regarding OP relationships. An understanding of
the importance of studying the relationship between SMA, EMS, and OP was emphasized
in this study. In fact, the findings of this study together with its limitations have paved
the way for future research in the field of SMA, EMS, and OP. The results of this study
have provided valuable insight into the assessment of the relationship between SMA and
EMS on OP for the Malaysian manufacturing industry. Therefore, the findings from this
study offer useful guidelines to other industries in Malaysia in making decisions on the
implementation of SMEs. One of the challenges in this study is that questionnaire answer
rate was low. However, the minimum response rate of respondents was sufficient for this
study. Another challenge that researchers had to face was to remind respondents to fill
out the questionnaire within a set time frame. In future studies, researchers may need to
consider sending questionnaires by mail, fax, telephone calls, or email. If necessary, the
researcher may also need to follow up with the respondents to increase the response rate.
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Appendix A

Table Al. Measurement Items of SMA.

Measurement Items

Environmental Cost

Organization identifies environment-related costs.

Organization allocates environmentally related costs for the production process.
Organization allocates environment-related costs to products.

Organizations create and use environmental-related cost accounts.
Organization improves the environment-related costs management.

SR

Environmental Regulation

Organization deals with environmental issues.
Organization complies with the rules.

Organization monitors environmental regulations.
Organization complies with environmental procedures.
Organization is committed to environmental regulation.

G L=

Environmental Safety

Organization considers environmental safety.

Organization improves safety awareness.

Organization complies with environmental safety.

Organization provides safety requirement.

Organization understands the procedure for environmental safety.

AR
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Table Al. Cont.

Management Commitment

G L=

Employees consider environmental issues.

Employees are committed to environmental activities.

Management commitment supports environmental management.
Management commitment encourages environmental programs.
Management commitment involves environmental decision-making.

Customer Focus

Gk L=

Organization is committed to create customer satisfaction.

Organization is committed to provide value to customers.

Organization meets customer requirements.

Organization encourages environmentally friendly practices to customers.
Customers give feedback on quality and delivery of performance.

Table A2. Measurement Items of EMS.

Measurement Items

Planning

ISUE SRl S

Determine the impact and regulatory requirements.

Determine the environmental policies in the organization.

Identify environmental aspects in the organization.

Consider continuous environmental improvement in the organization.
Achieve the objectives and targets in the organization.

Implementation and Operation

SO

Determine the proper procedures of environmental activities.
Organization prepares EMS documentation.

Organization identifies the document control.

Organization monitors the operations based on environmental policy.
Organization is concerned about environmental awareness.

Auditing and Evaluation

G L=

Organization provides environmental auditing.
Organization provides audit evidence.

Organization provides systematic process of auditing.
Organization evaluates the environmental issues.
Organization makes changes in EMS documentation.

Checking and Correction Action

ISHE Rl B

Organization can resolve environmental issues.
Organization complies with the procedures.

Organization reviews the correction action.

Organization can address the environmental impacts.
Organization can improve on the corrective and prevention.

Table A3. Measurement Items of OP.

Measurement Items

Financial Performance

ISUE R

Increased sales growth.
Improved profit growth.
Increased operating income.
Increased return on investment.
Reduced costs.

Operational Performance

G LN

Increased product quality.

Improved operational processes.

Increased operational efficiency.

Increased amount of goods delivered on time.
Reduced operational costs.
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