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Abstract: The critical Sustamable Manufacturing (SM) drivers are becoming a widely interest area among
scholars and researchers in the manufacturing industries. Moreover, Sustainable Manufacturing Practices
(SMP) are the important element to enhance firm’s sustainability performance. Hence, this study aims to identify
the relationship between SM drivers and firm performance through a proposed theoretical model m the
Malaysian manufacturing mdustry. The model was developed and empirically tested through survey data
obtained from 323 manufacturing firms. The study provides empirical insights on how resource availability and

marleet forces positively influence firm performance. This study contributes to the existing literatures by

enriching SM drivers that lead to the firm performance. The conclusion drawn mvolves implications to the SM,
by considering the roles of policy and regulation, strategic leadership, resource availability and market forces

in research literature.
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INTRODUCTION

The current manufacturing industries have been
shifting fast due to the ncreasing awareness in the
sustainable practices in mamufacturing activities. The
global development of Sustainable Manufacturing
Practices (SMP) has emerged from Sustainable
Mamufacturing (SM) concept which aims to mirmmise the
negative impact of manufacturing activities to the
environment (Zubir et af, 2012). The negative unpacts
encompass mdustrial waste, air pollution, material toxicity
and mcreased Green House Gases (GHG).

Moreover, the need of sustamnable production has
arisen because of the SM practices among large
manufacturing firms in Malaysia. The definition of SMP is
extensively developed among scholars since the first
concept of SD emerged in 1980's, thus SMP classification
are varies between each other. SMP can be mainly
classified based on and performance
mnprovement which may include human behaviour,
maintenance, production schedulng and emissions
reduction which are in regards with the SM specific issues
(Roberts and Ball, 2014). However, Rachuri et al. (2009)
claimed that SMP 1s best understood in terms of
mnformation across products, process and menagement
(operational) aspects.

activities

Recently, a research conducted by Hami ef al. (2015)
has defined SMP as firm’s intra and inter-organisational
practices that integrate environmental, economic and
social aspects into operational and busiess activities in
which the difference 1s based on the sustainable thinking
orientation. Tn addition, from US Department of
Commerce, SMP is defined as the techniques, policies
and procedures that are used by a firm m creating
manufactured products, adopting processes which
minimise negative envirommental impacts, conserve
energy and natural resources, economically sound as well
as being safe for the employees, consumers and
communities (Roberts and Ball, 2014).

The SM implementation is not only focused to large
manufacturing firm, in fact the entire supply chains along
the manufacturing activities are mvolved in ensuring the
SMP success. However, the practices employed for
manufacturing sustainability are uncommeon in Small and
Medium-sized Enterprises (SMEs) as compared to large
firms (Jamian et al., 2012). Hence, SMP has imposed
sustainability practices to be adopted by Huang et al.
(2012). In addition, there is an increasing number of
companies that are demonstrating their individual efforts
to become more environmentally friendly (Currin, 2012) to
address the public concern of the current environmental
disaster.
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A comprehensive literature review on SM studies
across different industries and countries ndicates that the
preservation of Triple Bottom Line (TBL) impact or firm
performance 1s a major concern in SMP implementation. In
particular, the SM comprehensive approach aims to
minimise resource consumption, reduce waste (energy
and chemical/hazardous solid waste) (Gaussin et al.,
2013), environmental emission (i.e, no solvent and
zero air emission) (Galeazzo et al, 2014) as well as
bringing down environmental pollutant (Zailani et al.,
2012). Moreover, SM is regarded as a comprehensive
strategy to achieve sustainability in manufacturing
(Mahmood et al., 2014).

From the Malaysian perspective in regards with

sustainability approach, The Mimstry of Energy, Green
Technology and Water had launched National Green
Technology Policy m 2009 as a holistic approach to
encourage green technology in the country. Since thern,
the Malaysian government contimuously ntroduces
numerous programmes and provides incentives to ensure
that the aspiration towards sustainability development is
realised. Consequently, within a short period of time there
are many green entrepreneurs that are involved in
nurturing the green economy and SM practices with
various names, strategies and approaches.
In addition, factors such as mtense global
competition, rapid technological changes, advance in
manufacturing and nformation technology and wiser
customers have coerced manufacturers to adopt SMP
(Karim et al., 2008). A growing munber of firms has begun
working towards SM implementation because of mcreased
concerns regarding increased rate in pollution, natural
resource depletion and global warming. Recently, SMP 1s
aggressively implemented in manufacturing firms, thus
becoming one of the important agendas at the heart of
this century’s policy and industrial practices. These
concepts are now popular among policy makers and
business leaders m recent years in which busmness
solutions and entrepreneurial are encourage to come up
with the ideas m tackling environmental challenges as well
as economic and social issues (OECD, 2009).

However, Habidin ef al. (2013) indicates that there 1s
no studies which have clearly identified factor that 1s
leading to SM adoption in the manufacturing industries
especially in developing countries such as Malaysia
(Cai and Zhou, 2014). Despite several arguments
regarding the sustainability drivers among
researchers, they mutually agreed that there is no answer
regarding firm’s motivation to adopt sustainability

main

mitiatives by either a combination of two or more factors
(Currin, 2012) or mixture of mntemal and external drivers
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(Cai and Zhow, 2014). This research intends to contribute
to the knowledge in regards to the antecedent factors or
drivers that influence the SM implementation and their
impact towards firm performance. This research 1s focused
on selected industries of manufachuring sector in
Malaysia i which a theoretical model on SM drivers 1s
proposed and the driver’s impact on firm performance

from an empirical investigation was conducted.

Literature review

Drivers of sustainable manufacturing: Past scholars n
sustainability field has a rich stream of literatures which
discuss the factors leading to sustainability imtiatives.
Many researchers has highlighted SM dnivers that
contribute and influence manufacturer’s to implement
sustainable 1mtiatives (Adebambo et al., 2013; Cai and
Zhou, 201 4; Currin, 2012; Dora et ai., 2013; Habidin et ai.,
2013; Menguc ef al., 2010; Sambasivan and Fei, 2008,
Seidel et al, 2010). These factors are of widespread
interest among firms with their specific ability to predict
the firm’s response in implementing sustainable practices
(Bansal and Roth, 2000). As such this study involves
policy and regulation, strategic leadership, resource
availability and market forces as the antecedent factors
that drive the SM implementation.

Policy and regulation: The first SM driver is policy
and regulation whereby SM practices are strongly
influenced by policy and regulation (Bansal and Roth,
2000, Eltayeb ef al., 2009, 2011), sigmfying the mmportant
that affect a fum’s decision making
sustainability efforts. Moreover, policy and regulation are
considered as SMP driver because firms will face risk of

factors n

legal consequences and negative effects, tarnishing their
reputation and unage 1f they ignore laws (Schrettle ef aof .,
2012). Furthermore, externalities arise when the production
of a good or service results in some costs such as
pollution damage in which the absence of regulation 1s
unlikely to be borne by the producer (Henriques and
Sadorsky, 1999).

In particular to SM related studies, policy and
regulation 18 known as one of the leading factors
discovered tlroughout literatures. For example,
Gunaselkaran and Spalanzani (2012) has found that
government legislation, regulation and mcentive as one
of major drivers for sustainability operations, this is
supported by other scholars (Curmin, 2012; Gunasekaran
and Spalanzami, 2012, Hong et al., 2012; Jayaraman et al.,
2012; Matsumoto and Umeda, 2011; MSA, 2009;
Schrettle et al., 2012; Zhu et al., 2010).
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The strong influence of policy and regulation is due
to several reasons. The increased awareness among
consummers leads to various pressures imposed on
manufacturing firms te improve their environmental
performance, particularly through establishment of
government policy on sustamability. Moreover, some
manufacturing  firms started to
sustainability assessment to ensure proper supervision

have mtroduce
on actual status of products and operations with respect
to SM (Fan et al., 2010). Furthermore, adoption of certain
policies may increase a firm’s legitimacy to operate
(Zhu et al., 2010) thus provides value to the firms from the
standpoint of external actors and or stakeholders.

In addition, mmcreased issues in environment and
resource depletion has caused stricter regulations to be
enacted by regulators at all levels thus increasing both
formal and mformal environmental education channels,
owing to environmental awareness among the public
(Westkamper et al., 2000, Zhu et al., 2010).

Laws and regulations have increasingly positioned
sustainability at the top of most manufacturing firm’s
strategy in enhancing the firm performance (Heilala et al.,
2008; Smith and Perks (2010) suggested that
manufacturing firm can enhance its competitiveness and
performance via improvement in terms of environmental
performance due to environmental policy and regulation
compliance. Therefore, it 15 argued that policy and
regulation serves as a guideline and encouragement for
firms to ensure its successful and effective execution of
SMP activities in order to achieve greater enhancement in
firm performance. Accordingly, the following is predicted:
* H: Policy and regulation are positively related to firm
performance

Strategic leadership: In achieving successful SMP,
manufacturing firms need to have strong support from the
top management. Most importantly 1s the way the leader
1s reacting with current competitive landscape driven by
technological revolution and mcreasing globalisation in
busimess and economic activity (Hitt ez af., 2010). SM, like
any other businesses have influence, present risk and
opportunity thus strategic leadership 1s required from
both government and industry (MSA, 2009) to ensure all
level involvement in the manufachuring activities.
Furthermore, strategic leadership behaviours has proven
to be associated with executive influence on innovation
processes (Elenkov et al., 2005).

Strategic leadership discussed in this study is in the
manufacturing firm context to better understand the top
management roles in affecting SMP implementation. In
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fact, managers have significant ability through strategic
leadershup when it comes to the formulation and
implementation  of meluding
sustainability strategy, structure, actions and systems in
affecting sustamability performance (Epsten and
Buhovac, 2009). Moreover, strategic leadership is needed
1n the 21st century firms which involves the development
of firm’s resources and capabilities, emphasising on
human and social capital in which both are significant
contributors to the firm performance (Treland and Hitt,
2003).

Additionally, strategic leadership roles in firms are
very critical success factor of SMP within the firms

various Processes,

(Jamian et al., 2012). Generally, leadership 15 defined as
securng the commitment of top management and
developing incentives systems to reward leaders at all
levels who are developing and pushing for the SMP
adoption (Szekely and Krmirsch, 2005). This 1s important as
firms need a clear and direct leadership to define how the
business is conducted based on a new set of market
due to environmental sustainability
application across the whole business sector which is still
relatively new. Whereby, there are many aspects that will
inevitably shape leadership thinking (MSA, 2009).
Various authors from the previous studies such as
Avery and Bergsteiner (2011), Ireland and Hitt (2005),
Szekely and Knirsch (2005) have acknowledged that a
greater firm performance is resulted from respensible
leaders that are able to strategically build strong
organisational capacity with full commitment to the
sustainability efforts. Their studies depicts that an
effective strategic leadership ensures firm performance
improvement considering m  the turbulent and
unpredictable environments (Ireland and Hitt, 2005). Thus,
engag ement strategies
particularly  sustainability practices
capabilities needed for an effective strategic leadership in
the new competitive setting (Hitt ef al, 2010).
Consequently, the hypothesis 1s created in which:

factors in its

with valuable and ethics

i5 one of the

H,: Strategic leadership 1s positively related to firm
performance

Resource availability: Studies have found that resource
availability in manufacturing firms
sustainable practices (Gunasekaran and Spalanzani, 2012;
Schrettle et al, 2012) and performance whereby firms
that possess resources view SM as an opportunity.
The transition leads to SM performance that requires

does influence

significant capabilittes and resources to support
manufacturing firms in adopting SM (MSA, 2009) which
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cannot be accomplished without adequate resources.
According to RBY, firms possess a unique set of tangible
and intangible resources as their competitive advantage
(Avery and Bergsteiner, 2011, Ireland and Hitt, 2005,
Szekely and Kmrsch, 2005). Firms need to possess a
collection of wvaluable, rare, imperfectly initable and
non-substitutable to potentially acquire
competitive advantage. These resources are significantly
valuable which considered as an opportunity, besides
reducing risk and uncertainties in the firm’s surrounding
(Barney, 1991). Therefore, misallocation and inefficient
handling of available resources will contribute to the
failure (Razak et al., 2016). Moreover, RBV focuses on
the resources and capabilities organmised by a firm that
nspire persistent performance discrepancies among firms
(Peteraf and Barmey, 2003).

Resources available such as skilled worker potentially
affects the degree and type of useful SM options to be
considered (Melnyk et al., 2003), thus, indicates link
between resources available and their influence on firm
performance. Moreover, firm performance attributing to
SM depends training,  organisational
infrastructure, tools and human resource based action
(Henderson and Evans, 2000). In addition, to provide
sustainable products or services, manufacturing firms

Iresources

also on

need to integrate different types of resources such as
human skills and knowledge, natural materials and social
structures, by using machinery, nfrastructures and
fmancial assets (Mittal and Sangwan, 2014). Furthermore,
the availability of appropriate and modermn manufacturing
equipment along with a skilled workforce are essential to
enhance firm performance (Thomas et al, 2012a).
Sustainable firm will maintain and enhance these capital
assets optinumly, rather than exhausting them. The
set-up of the manufacturing processes constitutes the
interrelation of the manufacturing operation, its available
resources and TBL performance. Hence, it is suggested
that fully utilisation of mternal and external resources
available m firms will contribute to a better firm
performance. Thus, the hypothesis suggested:

* H.: Resource availability 1s positively related to firm
performance

Market forces: Many scholars highlighted that one major
factor that contributes to the SM is market forces or
sometimes it is referred as stakeholder pressure or market
pressure (Melnyk et al., 2003; Schrettle et al, 2012).
Generally, market forces is classified into three which is
customer, competitor and supplier as the exogenous
factors that mfluence firm’s sustamability efforts and
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performance (Schrettle et ad., 201 2). In addition, product’s
market pressure has caused manufacturers to reconsider
the role of environmental practices m thewr firm’s
strategies and operations (Zhu et al., 2013).

Supplier forces are pressures exerted by suppliers,
who have already adopted sustainable mitiatives, thus,
influencing firms to adopt similar imtiatives (Carter and
Ellram, 1998). Therefore, with
environmentally-cautious suppliers can bring a positive
feedback to the manufacturer’s capability in dealing with
SM. Besides, forces from competitors include pressures
that induce firm to adopt SM to combat competition and
gain competitive advantage (Henderson and Evans, 2000,
Melnyk et al., 2003). Fums tend to pursue SM and
increase their performance as a result of stiff competition
among them. It 1s believed that firms with well-developed
environmental management culture are more likely to
notice critical signals in environment which could hugely
impact thewr survival so that the firms can gain a
competitive edge over their competitors (Kim and Lee,
2012). Moreover, customer force pressures firms to
undertake environmental standard (Gunasekaran and
Spalanzani, 2012) and prefer products  that are
environmentally friendly (Bhaskaran et al., 2006). This
signifies that customer power and demand really affect the

involvement

supply side, in which manufacturing firms become more
conscious in producing green products according to the
demand in the present market. Furthermore, customers
represent major portion of financial stakeholders who buy
products and services from fums (Eltayeb and Zailam,
2011).

Therefore, manufacturing firms in high competitive
industry and due to market uncertainty need to be alert
and stay reactive to the market forces m changing
manufacturing environment. Previous results have shown
that manufacturing firms experience greater
performance due to successful adjustment and response

firm

towards market forces. For mstance, customer with
awareness
increasing, this has mfluenced the products that they
purchase and there are those who prefer eco-labeled
products. Moreover, buying decision 1s also mfluenced
by supplier performance on envirommental issues
(Matopoulos and Bourlakis, 2010). These pressures
urged — manufacturing adopt
environmentally sustainable operation and improve their
performance. Based on the arguments, it is hypothesised
that:

on environment and human health 1s

firms to more

» H, Market forces are positively related to firm

performance
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Table 1: Summary of sustainable manufacturing drivers by previous
literatures

o
=
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Researchers/SM drivers

Benito and Benito (2006)
Gunasekaran and Spalanzani (2012)
Gunasekaran and Spalanzani (2012)
Jayaraman ef al. (2012)

Schrettle et af. (2012)

Currin (2012)

Rusinko (2007)

MSA (2000)

Hong et af. (2012)

Kesidou and Demirel (2010)
Jamian et af. (2012)

Adebambo et al. (2014)

Matsumoto and Umeda (2011)
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Seidel et a. (2010)

Elenkov et ai. (2005)
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Availability; MF: Market Forces
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Fig. 1: Research framework for SM drivers of
manufacturing firms in Malaysia PR = Policy
and regulation, SL Strategic Leadership,
RA = Resource Availability, MF = Market Forces,
FP = firm performance

Firm performance: Ensuring a sustamable firm in SM
requires systematic approach which 1s characterised by
interlinking connections at various levels, bridging
economic, environmental and societal issues. Firm
performance examined in this research utilised TBL
dimension whereby the varnables included firm
performance items based on their performance outcome
from the SM implementation.

The drivers that are discussed by the previous
scholars in sustainability studies are summarised in
Table 1 and Fig. 1 which depicts research framework of

manufacturing firm’s SM drivers in Malaysia.
MATERIALS AND METHODS

The study design: This study opted quantitative research
method by using cross-sectional survey approach mn data
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collection (Creswell, 2013). The use of cross-sectional
survey instead of longitudinal swrvey research method
was due to the ain for the results to reflect with public
opinion and attributes which are difficult to obtain
through secondary sources (Babbie, 2013). The target
subject in this study was the Malaysia Manufacturing
Industry, focusing on three sub-manufacturing industries
namely Electric and Electronic (E and E), Machinery and
Equipment (M and E) and Engineering Supporting (ES).

The list of Malaysian manufacturing firms was
accessed via the Federation of Malaysian Manufacturer
directory in which 3,319 companies were selected for the
study. The selection of sample size is based on stratified
random sampling technique which involved stratification
or segregation process, followed by random selection of
each industty (Sekaran, 2003). This techmique also
provides more information within the population frame
and variation between the subgroup can be specified
{Cooper and Schindler, 2008).

The study instrument: The study questionnaire was
divided into six sections. Section A contained items for
demographic profile of manufacturing firms
respondents such as age, education level, business
nature, position level, business operation, sales tumnover
and number of employee. Additionally, Section B
measured the SM drivers that are represented by four
elements; policy and regulation, strategic leadership,
resource availability and market forces. Policy and
regulation was measured by 9 items, 19 items were
developed to measure the strategic leadership, whereas 15
and 14 items were measured for resources availability and
market forces respectively. Likewise, Section C measured
firm performance variables consisting of environment,
economy and social with 15 items. All variables were
measured by using 7 Likert-scale ranging from 0-7 in
which 0 = strongly disagree and 7 = strongly agree. The
respondents were asked to tick the appropriate response
from the options provided in the section according to
their best knowledge on the particular items.

and

Data collection: To ensure data robustness and richness
in this study, a pilot test was conducted to refine and
improve the measurement quality of the constructed
questionnaire. Three academics and 10 managers from
mamufacturing firms were mvolved in the pilot test,
intended to access the content validity in regards to
measurement items and constructs. Results from the pilot
study revealed few weaknesses and further amendment
had been done. The feedbacks from all managers were
positive regarding the use of English in the questionnaire,
since English is the second language that is commonly
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practiced in conducting business nationwide. Upon the
pilot test completion, a large scale data collection was
conducted m two stages. In the first stage, 500 mail
questionnaires were distributed to the selected
respondents within two months. In the second stage, 1500
online questionnaires were sent to respondent’s e-mail via
online web swvey, surveymonkey.com. The main
respondents in this study were managing directors,
managers, executives and engineers from manufacturing
firms who have a vast experience and knowledge m SM
implementation.

From both stage of large scale data distribution, 112
returned questionnaires has received during first stage
and 240 swrveys returned from the online swveys. The
total number of returned questionnaires are 352, however,
only 323 samples completed and usable for further
analysis using SPSS Version 21. The section below
presents the findings of the study.

RESULTS AND DISCUSSION

Sample characteristics: The study questionnaires were
distributed to a random sample of 2000 manufacturing
firms in Malaysia from the three selected industries. There
were 323 completed and returned surveys to be analysed,
vielding 16.2% response rate. Table 2 mdicates the
demographic mformation of respondents which mncludes
firm size, year of operation, respondent’s position, type of
industry population and firm annual sales turnover. Most
of the respondents in this study are from medium firms,
representing 48.9% whereby the firms have 75-200
employees. Similarly, most of the firms are operating >16
years which indicates that the firms are well experienced
n dealing with sustainability practices.

In addition, majority of the respondents are director or
owner of the firms which represent 33.4% of the total
respondents. The main respondents were selected in
order to ensure that they are adequately experienced in
industries to contribute by sharing their experience and
knowledge through this research. Moreover, these
individuals are the major driving forces of their firm and
also vital to the SM implementation sustainability.

The study has selected three industries which are M
and B, E and E and ES for the mvestigation of SM
driver’s. The highest contributon was from E and E
mndustry at 51.07%, followed by M and E at 12.93% and ES
at 36% of the total samples. Next, medium-sized firms
represent the highest percentage of total respondents at
50.8% that constitutes annual sales turnover between
RM350, 000 to RM15 million, followed by large firms
which constitutes 26.6%. Large firms present annual sales
turnover more than RMS50 million and the lowest
percentage (22.6%) is comprised of small firms with annual
sales turnover between RM 300,000 to 15 million.
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Table 2: Demographic information of respondent

Firm characteristics Percentage
Firm size (No. of employee)

<75 (small) 16.10
Between 75-200 (medium) 48.90
=200 (large) 35.00
Year of firm operation

<Syear 10.80
Between 6-10 year 28.80
Between 11-15 year 23.80
=16 year 36.50
Position of respondents

Senior engineer 19.50
Executive 17.60
Manager 29.40
Director/owner 33.40
Type of industry population

Machinery and equipment 12.93
Electric and electronic 51.07
Engineering supporting 36.00
Annual sales turnoever of firm

Small (RM300k-RM15 m) 22.60
Medium (RM15 m-RMS50 m) 50.80
Large (-RM 50 m) 26.60

Data analysis: In this study, the data analysis was carried
out by using SPSS 21 for the independent t-test, reliability
analysis, correlation analysis, Exploratory Factor Analysis
(EFA) and multiple regression analysis. Firstly, an
independent-sample t-test was conducted between early
and late response for both mail and online surveys in
order to evaluate the discrepancies among the two groups
(Armstrong and Overton, 1977). Early response mn this
study is defined as response received before the first
reminder of e-mail invitation was (15 day from the first
mailing) whereas late responses are the suwrveys received
after that. According to this criterion, there were 38 early
responses and 69 late responses for mail swvey.
Meanwhile, for the online survey, there were 97 early
responses and 119 responses late responses respectively.
The results show that there is no significant difference
between early and late response, therefore the t-test
provides evidence that nonresponse bias was not a
concern in this study.

Next, reliability analysis was computed statistically
by using alpha formula coefficient which developed by
Cronbach’s alpha. Cronbach’s alpha 13 a reliability
coefficient that indicates how well the items in a set are
positively correlated to one another. The alpha coefficient
is combination of split halves. Convergent validity was
assessed by using Cronbach’s alpha and composite
reliability scores (Gerbing and Anderson, 1988). A 0.70
benchmark 1s used as the mimmum acceptable value
of the Cronbach’s alpha (Cronbach, 1947). An acceptable
composite reliability 1s assessed similarly to the
Cronbach’s alpha in which the acceptable value is above
0.70 (Farrell and Rudd, 2009). The correlation and
reliability analysis between the SM drivers and firm
performance are illustrated in Table 3. As outhned by
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Table 3: Reliability and correlations analysis result

Construct o) 1.0 2.0 3.0 4.0 5.0
Policy and regulations 0.92 1

Strategic leadership 093 0784 1

Resource availability  0.96 0.76%*  0.82%% 1

Market forces 0.96 0.66%*  0.58* 0.70%* 1

Firm performance 0.95  0Q.59%*  0.50%* 0.65%*F (.65%* 1

**Correlation is significant at the 0.01 level (2-tailed)

Table4: Results of multiple regressions for SM drivers and firm performance

Construct Direct effect on firrn performance
Policy and regulations 0.08

Strategic leadership 0.12

Resource availability 0.25%%%

Market forces (.35%4%%

R? 0.51

Adjusted R? 0.50

F-change (8ig.) BL. 2T

#p<0.10; **p<0.05; #+¥p <0.01; #*¥**p<0.001 (n = 323)

Eltayeb and Zailani (2009), a correlation of 0.90 and higher
among variables signifies substantial collinearity. Thus,
the correlation coefficients of all items are below threshold
value, signifying that the measurement items and
variables have good convergent validity.

Accordingly as the multiple item scales in the study
were not drawn in their entirety from previous studies,
EFA was conducted to assess the validity of the
measurement scales in terms of their convergent and
discriminant validity and to confirm the conceptualization
of the constructs (Churchill, 1979). Factor analysis was
done on the independent and dependent variables utilized
Principal Axis Factoring (PAF) method with the initial
extraction of factors determined by the latent root criteria.
Factors were mterpreted from the rotated component
matrix following Direct Oblinin rotation. The results
confirmed the identification of four independent variables
and one dependent variable as conceptualized. An
analysis of the loadings and cross loadings of the factor
analysis ndicates that all scales show adequate levels of
convergent validity (Appendix A). Finally, multiple
regression analyses test the
hypothesized causal relationships tested m tlus study.
Table 4 depicted multiple regression analysis for SM
driver’s variables and firm performance.

The regression equation explains 51% variation in the
practice of SM drivers (R* = 0.51, F = 81.27, p<0.01). The
relationship between policy and regulation with firm
performance is not significant (p = 0.08,t=1.18, Sig. 0.28),
so H, is not supported. The second variable of the
relationship between strategic leadership and firm
performance 1s also not significant (f = 012, t = 1.62,
Sig. 0.11), thus H, is not supported. Out of the four
dimensions of SM drivers, resource availability (f = 0.25,
t = 3.13, Sig. 0.00) and market forces (p=0.35t=6.06,
Sig. 0.00) are both significant at p<<0.01. Therefore, H, and

were conducted to
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H, are strongly supported. The findings indicate that the
greater the SM drivers in terms of resource availability
and market forces, the higher the firm performance will be.

The objectives of this paper are to analyse the drivers
which mfluence SM implementation and its umpact
towards firm performance in the selected industries of
manufacturing sector in Malaysia. From the analysed
data, it 1s revealed that resource availability and market
forces are the most critical drivers of SM implem entation
that lead to the firm performance enhancement.

Resource availability 1s the most important variable in
the SM driver’s model being developed through the
research. Resource availability stems the opportunity to
reduce risk and uncertainties in the environment via a
persistent performance among firms. Manufacturing firms
are regularly adopting SM when there are available
resources to engage with the sustamability efforts. The
results from this research validate studies conducted by
the previous researchers. According to Sheikh et al.
(2016), the resource availability possessed by firms such
as traming provision, reward and promotion are important
and affect firm performance. Moreover, a well-tramned
workforce exhibits strong skill and capable to meet
expected duties effectively whereas the strategically
nspired managers will perform to theiwr full capacity
leading firms to achieve the anticipated objectives and
performance (Sunday and Somoye, 2011). Additionally,
prior to Elsayed (2006), a positive link on the relationship
between firm’s capability, cost and profit performance was
also discovered in the study by Bharadwaj (2000) and thus
proves that available resources are significant predictor of
firm environmental performance. The relationship 1s
further validated via findings from this research in which
resource availability which involves skill, traimng and
capability setting as one of the SM drivers that leads to
firm performance improvement, thus this driver is
perceived as a fum’s sustainable competiive
advantage.

Market forces also drive SM implementation and are
assoclated with firm performance. Traditionally, gaming
business advantage will mcrease profitability and
motivate firm to engage m green efforts. Most firms will
consider the economic and financial effect towards their
performance thus urging them to practice sustainability
programme such as waste mimmisation. According to
findings by Rehman and Shrivastava (2013),
manufacturing firms m a highly competitive industry and
market uncertainty need to be attentive and stay reactive
to the market forces mn a changing environmental
challenge. It 13 found that a competitive market is
important to mnfluence cooperative efforts and green
practices. The previous study by Schrettle ef al. (2012)
confirmed that the firm mvolvement with environmentally
cautious supplier leads to positive feedback on the firm’s
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credibility in managing eco-sustainability. Moreover,
firm’s competition may exert power that the competitor’s
values and norms are perceived to be superior with
regards to eco-sustainability. The results showed that the
manufacturing firms experience greater firm performance
due to their success in adjusting and responding towards
market forces. Environmentally responsible firms can
foster a positive corporate image and provide unique
selling point to the firm.

Surprisingly, policy and regulation has no direct
impact on firm performance in this study. The result
differs from the previous researches (Ashford and Hall,
2011; Eltayeb and Zailani, 2011) whereby Malaysian
manufacturing firms need to be more alert and responsive
with SM legislation. The opposite results may be
attributed by the fact that a stricter regulation hinders
firms from adopting SM as indicated in findings of
previous study. Study by Walley and Whitehead (1994)
indicates that an increased environmental policy and
regulation leads to unproductive investment, higher cost
and a possible loss due to competitive advantage.
Therefore, an appropriate policy and legislation is crucial
for firms to ensure competitive environment and firm
sustainability.

Additionally, the negative link between strategic
leadership and fum performance m this study 1s
contradictory with the previous results (Szekely and
Knirsch, 2005, Ireland and Hitt, 2005, Avery and
Bergsteiner, 2011). Strategic leadership as discussed in
this study refers to the ability of top management in
influencing employees to voluntarily make decisions that
enhance the firm long-term sustainability while preserving
firm’s short-term economic stability (Rowe, 2001). For
wstance, the importance of strategic leadership by the top
management in Malaysian manufacturing firm fails to
highlight the positive influence on firm performance. Top
management strong leadership is shown by reallocating
cost for busmess

CONCLUSION

This study describes the elements of SM driver that
lead to a successful SMP implementation within
manufacturing firms in Malaysia. The SM drivers provide
a useful msight to enhance critical decision-making
process which is needed in the delivery of corporate
strategic ambition towards the SM implementation. The
drivers identified in this study shows that the top
management views the utilization of available resources 1s
strongly important in sustaining SM as well as being alert
with market pressure. Hence, these two factors need
to be properly addressed to ensure manufacturing
sustainability. Firms need to adjust their strategy to align
it with the current policy and legislation in order to avoid
unnecessary cost. Moreover, firms need to adapt and
practise  strategic  leadership as  manufachuring
enviromment keeps changing and evolving.

Manufacturing firm should continue to practise good
sustamability mitiatives m thewr daily manufacturing
operation and focus on motivation factors to attain
development capability, thus, increasing the firm
performance. The variables in the study are focused on
the factors that are critical to the SM implementation in
the manufacturing industry. Therefore, SM achievement
1s critical to manufacturing industry and can be further
researched in other research field such as services
industry. In fact, service industry 1s gaining pace in the
today market and factors that are impacting SM capability
1n this industry are still under-researched.
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APPENDIX
Appendix A: Exploratory factor analysis result

Factors

Construct and items 1 2 3 4 5
Resour ce availability
ral: Our company is aware of the importance of the availability of adequate resources to practice 0.75
sustainable manufactiring
ra2: The current resources available is efficient to practice sustainable manufacturing 0.72
ra3: Resource availability in company meets current and future needs to practice sustainable manufacturing 0.69
ra4: The availability of resources enable our company to practice sustainable manufacturing 0.76
ral 8: Our company encourages workforce to self-organize which is important in sustainability practice 0.81
ral 9: Our company put priority to the development of new skills and capabilities in sustainability practice 0.79
ral 0: There are appropriate and modern manufacturing equipment in our compary 0.76

to practice sustainable manufacturing
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Appendix A: Continue

Construct and items

Market forces

Policy and regulations

Strategic leadership

Firm performance

FEco2 Increase profitability
Ecol Increase in sales

Factors
1 2 3 4 5

ral 1: Our company aware of the importance of utilizing better technology which safe to the environment 0.77
ral 2: Our company applies technology that reduced the environmental impact in manufacturing operation 0.74
ra5: Our company provides training for workers to reduce potential damaging environmental practices 0.77
raf: Introducing environmental concern need for additional education and training efforts 0.8
ra7: Our company encourages the involvemnent of workers by training, to make the efforts 0.83
of sustainability more effective
ra9: Highly trained workers may lead to better company performance 0.70
mfl: Customers prefer products that are environmentally friendly 0.66
mf10: The involvermnent with environmentally cautious suppliers can have a positive feedback on the 0.75
firm's credibility in managing sustainability practice
mf11: Competition is one of the factors that force our company to practice sustainable manufacturing 0.81
mfl2: My company needs to compete with other competitors with regards to the sustainable product and practice 0.88
mf13: Competitors attitude toward sustainability is perceived as more credible compared to my own company 0.78
mf15: The growing trend of producing sustainable product among our competitors lead us to practice the same 0.74
mf2 Customer power and demand really affect the supply side 0.69
mf3: Customers are better informed and more aware of the environmental and human health 0.90
impacts of the products they purchase
mf4: Customers are demanding the firms to improve the environmental performance 0.87
of products and production facilities
mfS: Environmentally conscious customer prefers eco-labelled products 0.72
mf6: Supplier involvermnent influence adoption of sustainable practice 0.75
mf8: Buying decision is influenced by the performance of suppliers on environmental issues 0.81
mf%: Supplier often compete on “green’ promises much compared to price due to changes in consumers’ perceptions 0.80
prl: Policy and regulation can motivate my company to comply with current and future environmental regulations 0.65
pr2: Compliance with current and future regulations will make my company more sustainable 0.84
prd: Complying to the sustainable manufacturing policy and regulation put my company in a 0.80
better position compared to my competitors
pr7: Competitive firms are flexible enough to make constant strategic adjustments and policy changes 0.81
considering the dynamic nature of business environments
pr9: Businesses adhere to sustainable manufacturing policy and regulations to avoid sanctions, bad publicity,
fines and penalties, punitive damages, clean-ups, discontented employ ees and other risks 0.73
sl1: Top management is aware of the possible positive effects of sustainable practices on manufacturing costs 0.91
s12: Top management encourages collaborative practices with their suppty chain partners 0.76
s13: Direct involvement and strong commitment of top managerment is crucial for sustainable manufacturing 0.76
s15:Top management use simple and clear management principles to direct operations towards sustainable practice 0.70
sl6: Top managemernt is concem about the positioning of effective leadership in the management team 0.63
s17: Top management treats the need to become sustainable as a corporate social responsibility 0.73
Env2 Decrease environmental footprint 0.88
Socd Tmprove financial analytic skills 0.87
Envl Reduce waste level and emission 0.86
SocS Improve job satisfaction rate 0.84

0.84

0.84
Soc2 The ability to think systernicalty 0.77
Socl Increased worker’s knowledge and awareness of sustainability efforts 0.76
Socé Workers can provide great insights on the production process and ideas for additional improvements 0.74
Soc3 Workers understand complex legislation around sustainability 0.72
Eco3 Increase in return on investment 072
Env3 Improve air quality and noise pollution 0.72

0.69

Eco35 Increase current ratio

n=323
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