CHAPTER 3

RESEARCH METHODOLOGY T

This chapter discusses the methodology of this study, starti meﬁnmg and

3.1. Introduction

describing the research design and method, population, s?. and sampling
dj

procedure. Next, it discussed the data collection proce ultlfy the use of

instruments and measurement of all research variab am ly practlce
innovation capabilities, competitive advantage an 1 perf ‘" hl{‘chapter
also indicates the sources of the questionnal ed n{h earckjg well as

discusses and highlights. V ‘1 g
") ¢
O

3.2. Research Approach and D 1gn =Y

A

According to Sekaran an u ¢ (2016), the're sea@ design is the decisions

N
towards the aim of the given Jthe degr huA(ﬁﬁs research is manipulated,
the kind of investigati rted in[the ocatlon and controlled by the

researcher and the level at 1ch a a&

C?

Whereas e are (l types of r@h design that all formally known as
quantltatlve d itative®(S r CE%{nge 2016). The approach of quantitative
study is 1 gath ed glﬁ involvement of structured questions with the
colle umer1ca1 ata V1a 1¥~ tionnaires from specific respondents. Further, the

ch of qualitative study is enerated from the broad answers to specific questions

m responses to open-ended questions in the questionnaire, or interviews, or through

ervatlon or from the available information gathered from different and various

sources (Sekaran & Bougie, 2016). The difference between both research designs is
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when collecting and analysing data, quantitative research deal with numbers and
statistics, while qualitative research deals with words and meanings. In generw
researches are having an important role in gaining different kinds of know%\.

The quantitative research approach starts with a problem *nt which
involves the formation of a hypothesis, a literature review, and a ghantitative data

analysis. Referring to Creswell (2013), where he states thityfu itative research
a

employs strategies of inquiry such as experimental and nc' collect data on
predetermined instruments that yield statistical data. Hewevet, :?Kb\fdings from
[

quantitative research can be predictive, explanatory&onﬁ ng e'n@ction
’ b 4§

focuses on quantitative research methodology. \ Y\.’

h design. T e of research

However, this study applied a quantitative resea

design can provide condensed statiswa and test rel Qship between the

variables of the study (Sukamolson, @ Accﬁa qgn\and Ridenour (1998),

the quantitative approach is u eging with ory (or hypothesis) and

tests for confirmation or d%l\'mjr of that hg&fesis while qualitative study
d 1

focuses on exploring
4 <</
conducting this qj%five res': y is gﬁtermine the relationship between one
thing (an indepw ria notheé"dependent or outcome variable) within a
¢

|
population %the anufa rﬁg ((;r?panies certified with ISO 14001 in Malaysia.
>

Q’c’ ive M :enab@atistical analysis and ensure the reliability and

validi the collected data @ﬁri et al., 2020; Grenhaug, 2005). Furthermore, the

fo ati 5_} A @ry or hypothesis. The goal of

q Xive research design prevents bias in the results, and assist the researcher to
eflerate finding that is representative of the whole population at a lower cost than

ollecting the data for the whole population (Thornhill et al., 2009).
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3.3. Study Population and Sampling

Population refers to the entire group of people, events, or things t?ﬂ
researcher is interested in investigating in a proposed study (Sekaran & B \016)
The population of this study are the manufacturing companies in Mala‘*emﬁcally
companies certified with ISO 14001 environmental management sysmccording to
ISO (2021), the total number of certified manufacturing comp iesMalaysia 15 2,560
companies (see Table 2.2). According to Zailani et al. (20 aYZb ul-Rashid et al.
(2017), firms certified with ISO 14001 are more 1 to do ronmental

initiatives, which include green supply chain initiatiVeSyresource re eiy @twes

and environmental design.

Meanwhile, Sekaran and Bougie 16 deﬁ;\ed

pling%g:arch as the
selection process of a sufficient numbwale or elen

fro@% population. The
research sample provide an un dlng 0\ ot _\\ population and its

characteristics; thus, it allows t eneraﬂlzln oithe atlon elements possible.
Accordingly, the study population’co e m@cturmg companies with ISO
14001 certification in %;hls J%J Le bability sampling and a specific
sampling techmqg%ls basle \qnple m sampling to collect data from the

1
represent the entire data population. Therefore, in simple random

. ) ¢« DI Y

sampling, every e'lernent in the popul&tﬁon has a known and equal chance of being

respondents W

: NN
selected as a subject (S & Bo@fe, 2016).

Qsampling technique@t‘lected in this research is because it reduces the bias
%' ppens in non-probability sampling. Individuals holding a managerial position,
¥

ably from the environment, health and safety, operations, quality, production
upply chain or engineering department, is going to be requested to respond to the

questionnaire. The random sampling method is a probability method because according
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to Cooper and Schindler (2011), and Creswell (2013), the chosen participants are known
and selection criteria are not required in their selection. In this study, the e
comprises manufacturing companies with ISO 14001 certification in Mala%\
There are several reasons on why manufacturing firms were sel&&; samples
of this study. Firstly, they represent the largest sector in terms of eWment, sales,
and contribution toward the nation and global economy (Abdu et al., 2014).
According to DOSM (2020), in February 2020 the ma (tg sector recorded
growth in sales of 7.0% which increase sales value t iste aw‘ﬁ billion
4 billion, o‘d@vs.pite
beer? identified %Whe main
ous a.@nvzs of wastes,
rgy@dul-Rashid etal.,

mﬁzﬁnes were expected to
D

be involved in the impleme f reen supply &3 management (GSCM)
practices and aware with t en]n%\z)] -ﬁtal procedures and standards
(Zailani et al., 2012). % the selecti })f facturing firms as the sample of

4
the study is consi d a]ip \ra:e and ortant to accomplish the research
&

objectives.

e D, L

? (JCO
3.3.1. Sa S
K R)" <

51ze defined “as th&/actual number of subjects that been chosen as a

&Y

le to indicate characterlst\s of the population or it can be known as a subset of the

compared to the previous year recorded sales was

being the biggest sector, manufacturing fi

contributor of environmental decline in Ma ia

exploitation of natural resources, and @Jmption 0

2017). Thirdly, certification in ISO 1 prove \t\txe

% tion. However, Hair et al. (2017), claimed that the selection process is more

oportant than the calculation of sample size. Based on the common rule of thumb, a

sample size between 30 and 500 can be considered effective depending on the sampling
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design and on the research questions (Roscoe, 1975). In this sense, there are many
approaches have been evaluated and discussed in the past regarding determin?tf
sample size. Anderson and Gerbing (1988), suggested 150 participants fo@num
level but some other researchers claimed that 200 is an acceptable sam ize level for
SEM analysis (Chou & Bentler, 2000). For moderately reliable resglts, Hoyle and
Kenny (1999), recommend to achieve at least 100 participants per'thodel. Likewise,
Healey (2014), stated that the general rule of thumb for a V:ze' is 100 or more.
On the other hand, Kelloway (1998), indicated that at le 00 s M‘eeded for
(2010); m 'O‘ei(t%Yt-the
e pur;)6 egrg@h, or the

udy. @Se;er, another
efer@f‘fo be greater than

a model that incorporates latent variables. Hair e

minimum sample of 100 would be appropria

preferable ratio of 20 observations for eachycon Cti-i th

rule of thumb suggested that the mini sanple si
200 to perform confirmatory factor %is and s\cfuIYI e

N
& Algina, 1986). % ° u <<,°)
Luck and Rubin (19 Essel 1 orta'@f sample size in statistical
IS,

analysis because acco%o he aut onlpl@nalyses require sample of large
'

'3 &)
size. The chosen :@ased r Mmplirgdle by Krejcie and Morgan (1970) it
simplified the w ize isi y P ing a table to ensure a great decision

model. Krejcie"and Mo

ﬁ}n modelling (Crocker

Vid'ed(al}t le for sample size selection because it is

NS
consideped a séientific "me tha&fers a certain sample size based on the size of a

certﬂh&pulation. In this s@,’ a sample size corresponds with the size of the

p XOH (N=2,560) manufacturing firms certified with ISO 14001 should be
epresented by sample with 335 respondents. Based in Krejcie and Morgan, suggested
at the targeted sample size should be 335 respondents among ISO 14001 certified

manufacturing firms in Malaysia is required in this study.
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Table 3.1: Sampling Size

Population size Sample size Population size Sample size

10 10 500 eﬁ\‘
50 44 1000 A?M
306

100 80 1500
T

150 108 2000 ‘ 322

200 132 2400 Vv 3l

250 152 2600 T 335

]

300 169 2800 l 38
Sourée; Kre meMggn %_70)
As for the sample size, the Table 3.1 shows ize of B35a rmi"lllte for
the population with the size of 2,560 with con nd rna-xg~ of error

5.0% (see Appendix 2). %V 0\
‘«
\] O
Procedu A

3.4. Data Collection Method a
A
The data of the study co 1 ough a que onna@urvey that is developed

to investigate the relationshl we er@j ice, innovation capabilities,

competitive advantag c1al erfo apc ong manufacturing firms in
Malaysia. Due to the Co -19 c, q‘. nnaires were only distributed via
email with a dlre to a to a r the questionnaire. Of that, 600 initial
emails sent t ufactdri ?ns tﬁa) certified with ISO 14001. Following, three

steps pr% odi ;t but;th qli@t)nnalres (initial e-mail plus two follow-ups).
he

t of firms was gat red from the Federation of Malaysian Manufacturers

( and Standard and Induklal Research Institute of Malaysia (SIRIM) which they

0 aid collect the data due to Covid-19 pandemic and challenges in getting response
Qm manufacturing companies. In the email the researcher explained to the respondents
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about the purpose of the survey and their participation is on voluntary basis in order to
encourage respondents to complete and return the questionnaire. T

However, during the beginning of the Covid-19 pandemic many m@:ring
firms were not able to provide feedback because there were order ose their
factories due to the speared of the virus among employees as mawmng sector
involved with many employees and human interaction. Thergfore,s€lected data was
aimed to finish within two months but it has been exten m onths between

May 2021 to August 2021 in order to allow more companies owate in the

1 2
questionnaire. ' _\Q}

’ \‘/Z*
3.5. Research Instruments ? \ &
To develop the measures, we @te :

variables. These items are going to be

tudy easure overall

a _{ -point Likert scale
A

surw
ranging from “1” (strongly disagr%o ‘)‘ ” (ﬂ@%@ ). @e questionnaire is drawn
d

. o : . N
to gather information in four N as deta lowﬁ(/

3.5.1. Demographic %Cion S}l vey
Section A: ists @graphgnformation Survey. This information
includes personal datawchar i ? suchﬁé’age, gender, professional qualification,
¢
job title, nu %emp yeges, ecg)r (lggiﬁcation, industry classification and the age
NS
of the 0% ion ($€ ?dix 1%\
3.& plementation of GSCM Practices

Section B: the implementation of green supply chain management practices is

Oeloped based on environmental awareness and its long-term benefit to the

organization (Wongleedee, 2020). There are various questionnaires of GSCM practices
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that have been applied in different fields (Chan et al., 2012; Luthra et al., 2016; Tan,
2016; Zhu & Sarkis, 2007). The variable of GSCM practice includes 5 dlmen51w
a total of 26 items to address the implementation of GSCM practices a@from
(Cankaya & Sezen, 2019; Eltayeb & Zailani, 2014; Green et al., A{yland &
Gieskes, 2017; Scur & Barbosa, 2017; Seman et al., 2018; Shafi ?t al., 2017;
Sundram et al., 2017; Zhu & Sarkis, 2007). Therefore, the i Matlon of GSCM

practices in manufacturing firms, the measurement scale frolﬂ “1” (strongly
disagree) to “5” (strongly agree) which has been examin w al., 2019;

"X
sly in the aJsi@ntext

Tan, et al., 2016) The measurement has been tested p

in the manufacturing industry (Abu Seman et a (se{ 1)\/‘?'
However, this scale was adopted 1 seantu ecau its extensive

development and validation and beca\%eemed to amo@he most effective

instruments used for the evaluatio een pra @ore, the measure was

N
revealed to be effective even %@s co'r‘wern quw(%c;o cultures like Asian and

European (Tariq et al.,

[\

1nst nt has been tested among

or 1jtar{c ndram et al. (2017), conducted a

i sia. I
study among ma @ng c \tss n Mggma it shows the coefficient alpha for
e

manufacturing industri ay

the scale were r m 0+ l.922,($jm‘rf:h are regarded as good and satisfactory.
(See App n ’ (j’)
NN
le 3.2: entation of GSCM Practices Questionnaire

b, o

I@al Environmental Management

My company is a commitment to Green Supply Chain Management.

My company supports good environmental practices and policies.
M3 My company collaborate cross-functional cooperation for environmental
improvements

My company established an environmental protection index of recycling,
gaseous reduction and energy conservation

IEMS My company has an environmental management system (ISO14001 certificate).
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IEM6 My company comply with environmental compliance and auditing programs.

Key: IEM: internal environmental management

Code Green Purchasing ’\z

GP1 My company provides design specifications to suppliers that includ %
environmental requirements for purchased items. . i
GP2 My company requires its suppliers to develop and maintain an environmental

management system (EMS)
GP3 My company requires its suppliers to have a certified EM ISO 14001

My company uses a questionnaire to collect information ab supphers

GP4
environmental aspects, activities and/or management sy

GP5 My company makes sure that its purchased product ntai r green
attributes such as recycled or reusable items

My company make sure that its purchased produc cw
GP6  environmentally undesirable items such as ledd or other hazardo to%i@'
materials ' Ac‘)
Key: GP: green purchasing. 2 | Y-

mptlon f mate@%nergy

N
Code Eco-Des1§n a Pack‘agtg\ kY:

EP1 My company design products for onsu
EP2 My company design products 0\% recycling,

and/or parts

My company design produgts to avoid }ﬂu@ e ’se e‘ﬁllazardous products
EP3 : . A

and/or their manufacturi Cess

e

EP4 My company design p ssembly,, Q:)

EP5 My company rnake its pac ingJhas rec§i¢lable contents

Key: EP: green purchasing. ‘\"‘l

Code Clisto r Cogperation
CC1 My company coopgrate \(du'c eﬁo(&go design

CC2 My com coopera]e\@sustomerssa! cleaner production

CC3 My company cooperat ate wit usto or green packaging
CcC4 an coop cust@rs for using less energy during product
tra on '
a

CCs any t w1th @omers for developing an environmental
2 se ?) duc
ra

Key CC T COOp Y'

C (‘)V Investment Recovery

My company is involved in sales of excess inventories/materials.

My company is involved in sales of scrap and used materials

My company is involved in the sales of excess capital equipment.

My company is involved in the sales of by-products and waste.

y: IR: investment recovery.
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3.5.3. Innovation Capabilities
Section C: innovation capability was measured with 22 items develo

Camison and Villar-Lopez (2014), and Kafetzopoulos and Psomas @ The
instrument measures the perception of innovation capabilities within t facturmg
industry setting. According to OECD (2018), the scale is composed Wdlmensmns
of innovation capabilities involves product and process inn ns, while non-
innovation capability involves marketing and organ LYI ovations. The
respondents are required to answer each item based on a fiwe-poi Lwl‘e ranging

Yw
d to eyaluat tl’s i&@ation
a which een @Hlined by

n t context of t@nanufacturmg
industry by the previous study conduc%afetzopou d P@ s (2015), in their

study the value of alpha for meamn%tpetence\an %\mpact are 0.93,0.92,

from “1” (strongly disagree) to “5” (strongly agree) t

capabilities among manufacturing industry in

(Lee et al., 2014). The instrument has bee

0.90 and 0.89, respectively. Th emen also sqbee d to measure innovation
capabilities (Asadi et al., 2&. L e Ag ix 1).
Ta : novat1 ablliﬂ%’Questlonnalre
f &
Code oduct-Indovation
PTI1 new é’,@‘innovative products into the market
PTI2 e‘{elq,p@wronmentally friendly products

0
M onts t aalelop new products in terms of
PTI3 J .
: er ) @%‘ég involved
PTI4% ornpaﬁy.gsﬁk to @r‘ove products’ design.

company’s pr(;dqc\m‘ﬁre modified and improved

PTI
EA\/ly company enhaﬂs‘{?%he manufacturing technology of new products

Product Innovation.

SI1 My company has a pioneer disposition to introduce new processes

\P%de Process Innovation

My company is able to adjust the processes at all levels concerning the

PSI2 . . e ..
production process, inventory, distribution, logistics, etc.
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My company displays the clever response to new processes introduced by
other companies

PSI4 My company improves existing machinery and equipment.
PSIS My company uses machinery adaptations and develops original pro ng

PSI3

solutions 4
PSI6 My company is able to offer environmentally friendly proceﬁ
Key: PSI: Process Innovation. T
Code Marketing Innovation

MI1 My company has close relationship management wi \;customers
MI2 My company has good knowledge of different marketisegments

MI3 My company has a highly efficient sales-force
MI4 My company’s product distribution is efficie

h

MI5 My company has good knowledge of market conditio % . %
Key: MI: marketing innovation , A )

Code Organizati

ation’ iy
My company has good coordination and cooperation.of R& ,?ﬂes,
marketing and manufacturing nts °\

OI2 My company has high—leve%'on and'eantrol of ;hé@laj or functions
acityyfo

oI My company has a high cap r developingiand _{Mng access to new

technologies ‘ ‘\\? £
. . ~ . .
ol My company has a highMevel/of c&pﬁﬂ'@t 'ide@ﬁf;ymg the innovative
a

oIl

strategy of competit & “ <

My company is hig able o fyingé}&émal opportunities and

oI5

threats Yv ,‘%\
Key: OI: organization imo% luj | 0,
3.54. Competitive@a ai \" ‘.(j‘/
Section Metit' dvantages @ae organization level indicate the ability
} G

of an organiz%\o have be
objectiv !%Cthe)f #d 0 Q@ competitors in the market (Moori et al., 2018).

!
tjﬁzatl‘b? of their resources (efficiency) to meet their

4

Given S importance of green p&g&;es to a firm’s competitive position, several studies
N
Nied to identify the possible consequences of greening the supply chain.
P

etitive advantages been measured by 14 items adopted from (Li et al., 2006; Tan

QShaharudin, 2016). This variable is a three-dimensional construct, price/cost, quality

and delivery to determine the performance of the company under competitive
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advantages. Respondents indicated their agreement with each item on a five-point
Likert scale whereby, 1 = strongly disagree, 2 = disagree, 3 = neutral, 4 = agrew
= strongly agree. According to previous studies conducted by Ganeshkuma%\adan
(2015), Li et al. (2006) and Tan and Shaharudin (2016), the coefﬁci&a ranged

from 0.87 to 0.91. (see Appendix 1). q

Table 3.4: Competitive Advantages Questi IM

Code Price/Cost |
PC1 My company offer competitive price compared mpetitb{'
PC2 My company offer price as low or lower than our competito -

My company direct manufacturing cost/produ cost was|reduced com to
PC3 . ’)
our competitor. _\

PC4 My company total product cost reduced compared to oufcg!np or. 7~
PC5 My company raw material cost reduced Wd t‘gﬁ')ukc petitor‘.w
Ty,

Key: PC: price/cost. o\ ?\
Code @y ' P

QY1 My company is able to compete based on quality. ; \J

0Y2 My con?pany offer products re high NWaS )@red to our
competitor. - N

QY3 My company offer pro dur‘aﬂ) eas mparng-’our competitor.

My company offer a w lity pro our (@Gﬁler as compared to our

Qv4 competitor. ' N
QY5 My company offer deucts wh':h arezoilfm@e to design.
Key: QY: quality. ; & ‘ NS
? S &
Code \ | Delivery
i c nd of @uct as compared to our competitor.
ny delivers er o'r@fl time as compared to our competitor.
m’ets’del' rfgcl}emes as compared to our competitor.
ny fL’ﬁlm xen(j{&néreased as compared to our competitor
Y deliv v - "
% d 4 Yg\
3.5.Qwi 1 Performance ("}/
e

\ection (D2): The evaluation of social performance is examined in terms of
ices such as customer satisfaction, social projects, stakeholder welfare, educational
pportunities for all personnel and occupational health and safety of employees (J.

Wang & Dai, 2018). In this study, social performance is measured by using 16 items
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adopted from Cankaya and Sezen (2019), in the field of the manufacturing industry.
Their study showed high reliabilities of 0.89. The respondents are required to
each item based on a five-point Likert scale ranging from “1” (strongly dis “5”
(strongly agree).

Table 3.5: Social Performance Questionnaire T

Code Items V
My company has improvement in investments i

SP1 My company has improvement in customer satisfacti
al proj cth,
culture, sports) i * O~

SP4 My company has improvement in relations wit munlt}:‘stalﬁldfrs;\e%s}

non-governmental organizations (NGOs) a unity activi

SP2 My company has improvement in its image in the ey

SP3

SP5 My company has improvement in empl traifiing and ew
SP6 My company has improvement in occupa heawgfety of v%ﬂoyees
SP7 My company has improvement in ovegall s‘ eh&glerNare or@trment

Key: SP: Social Performance \% | («
Table 3.6: Summary of Questiom% Sources,\n%?ns' @ d Number of Items

C~

NO. Variables and source

imensions “ gzk" No. of items

GSCM practice ensi 26

al onmental

(Cankaya & Sezen, 20 anagerent
1 Eltayeb & Zailani, 2014; Le, 2 Green,purchasing
2020; Tan etgal., 2018; Z - Ec@-Design and Packaging
Sarkis, 20 & - mer cooperation
estment recovery
Inno t p 11 ie Four dimensions 22
sén & Vill -Lop 2ﬁ4 - Product innovation
2 ictzopOulos & Psomas - Process innovation
ctal. ZOﬁ - Marketing innovation
- Organizational innovation
ompetitive Advanta% Three dimensions 14
ietal., 2006; Tan & - Price
\ Shaharudin, 2016) - Quality
- Delivery
Social Performance Flat Construct 7
(Cankaya & Sezen, 2019; Cheah
et al., 2019)

Total 69
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3.6. Content Validity

The validity of the content or instruments comprehend the testing of the u?my
of the selected and chosen measurements for data collection. Further, Hair €t 10),
revealed that content referred to the correspondence between the instrﬁ&tems and
the concept. However, the main objective of content validity is to appreve the selection
of scale items based on the past empirical study and theoreti IMeration (Hair et
al., 2010). In this study, the instruments for the gathering tgr:ch': manufacturing

companies certified with ISO 14001 in Malaysia tested forwalidi TWof validity

is tested by the use of expert judgment and pilot s@ ' _\"}
4
\ \!‘T

3.6.1. Expert Judgment i X
In this study, the researcher follo@mg 31t Xpe gsimilar studies

0
d (lthQnining the areas of

in the topic area to measure content validitylby describi
content domain. According to Kli 235), ﬁﬁn
“ Q—
content validity. As noted earl\' researChyus foui\ﬁétént variables that consist of
12 dimensions. Thereafter, a tetal of 69 items el e g&b four experts for their opinions
about the extent to which these items itable for measuring the aspects they were
designed for, and@nt t Ivhic e qu nnaire items were clear.
N

In thi{%h, nglish }slio ites version were presented and emailed to

four expex%vsenior anage e@ﬂ engineering lecturers and the feedbacks were
4

positive. Thi

shows that ﬂfe': s‘u\rge'y has validity and is appropriate for this study.

@)ﬁhe basis for establishing

Méigeover, the experts also as& if they can provide further advice, recommendation

e modifications on the questionnaire items in terms of the phrases to make them

Qarer and more comprehensive. However, the feedback contains using easiest

formatting possible in the questioner to get the targeted answers for goodness of the
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collected data. Also, avoid using many reversed items to easy the analysis and apply
five Likert scales preferable to start 1 is strongly disagree and 5 stronglyw.
Therefore, some items were slightly revised and resentenced to be easi@nore
understandable, then the questionnaire was distributed to determined ﬂ& based on
the suggestions offered by experts. The content validity of questionr%?neasurement
was related to four latent variables, namely GSCM practice inMon capabilities,

competitive advantage and social performance amon&iﬁn firms certified

with ISO 14001 in Malaysia (See Appendix 2).
[

:3"

S \,‘T

M to u d?take a pilot

expegi{n ntal study that

3.6.2. Pilot Study

A pilot study in social studies is conm%red

survey. Zikmund et al. (2003), explained t ot t

[

carried in terms of improvisation of research @

defined as a small-scale administ Vaioa O%m dm%.n& the preparation before
% “« Q-
conducting the actual study. % i (20%;;& t@%efore collecting the actual
\
Wered o tes q@nnaire items in terms of editing

tio_p\s. he pilot study is

(

data, a pilot study should.be
its language based on the results % 0516}9 pilot study. The purpose is of this

test is to expose d@the@e res ‘%(Fraenkel etal., 2012; Kothari, 2004).
NS
Furthermore, C\Bl study swas pe rrqgg-‘lo identify the reliability of the research
1

.

&

instrumen as ?‘r tha research instrument is good and clear to be
under w respond toﬁy theaespondents (Hair et al., 2010). Reliability is known

as%e ree to which measutements are free from error (Zikmund et al., 2003).

Ay
{5

%ore, high reliability in research instruments indicates minimum error variance if

0 test indicates a high value in reliability (Sekaran & Bougie, 2016).
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In this research, a total of 30 questionnaires were distributed to the
manufacturing companies certified with ISO 14001 in Malaysia through an
survey due to the current issue of Covide-19. The pilot test questior@were
distributed to the respondents based on a convenience basis. In additio questions
related to variables of this study, the respondents were given spgcific questions
obtaining their views on the clarity of directions, easiness of surve pletion and the

time expected to be invested in responding to its items. Ce 'tion concerning

the survey was provided to the participants, such as t pla tining the
[

content and purpose of the questionnaire. The pa ting com 'ei \&‘r}from

randomly selected manufacturing companies ¢

This study determined the reliability

alpha test. According to Pallant (20@bach’s a
g@\ﬁ al. (2010) indicated

measurement for assessing internal %stency rel '?y.
0 G}l . _
that the values of Cronbach's al etween 0 (ery 10%\%@ sistency) to 1 (very high

consistency). Pallant (202 d th,: ¢ value o @bnbach’s alpha above 0.7 is
0.8

is t@host widely used

acceptable, and a val reft

reliability analysis%&ilch Var|ia
value (>0.7). For the“data,
\ ¢ { (?
SPSS. The d ptive analysis tlé p@ urvey’s functional data is detailed next.
Q NN
’ <
: Table 3.‘9: Restlt of The Reliability Analysis

is !e.@ble 3.7 shows the result of the
’

ab
o
\fﬂc uded &Mis study that exceeds the acceptable

¢ pro d using basic statistical analysis using

K>\
ariables -~ Dimensions Cronbach’s Alpha
Internal environmental 0.87 0.928
M i management (IEM)
GS CM])Jrac fees Green purchasing (GP) 0.81
Eco-Design and Packaging (EP) 0.84
Customer cooperation (CC) 0.83
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Investment recovery (IR) 0.71

Product innovation (PTI) 0.77 0.92
Innovation Process innovation (PSI) 0.83 &.
Capabilities IC)  Marketing innovation (MI) 0.73 \

Organizational innovation (OI) 0.88 4
Competitive Prlce(cost (PC) 0.82 Nﬂ
Advantages (CA) Qua‘llty QY) 086 X

Delivery (DY) 0.76
Social Performance (SP) Ow 0.823

Total of reliability results g 0.962
3.6.3. Assessment of Multivariate Outliers ‘\d' \¢
In this research, the assessment of multivariate outlie?s as the se
the process of data analysis. Outliers refried to thgbse

for a single variable (Tabachnick & Fidel@M
the extreme response that has been giv%e aﬁ@

could falsify the results (Hair et al’} 13. Fw%,
“« Q-
by their distinct and differeN cteristi as :éfdes with high or low on a
N
variable or falling at th utRanges o’ the dist ib@(Hair et al., 2010).
ivar:'; r

To detect mult ét é},(zom) and Tabachnick and Fidell

ou%
(2007), purposed&}ze I@le oul@ In this research, multivariate outliers
N
were tested @ SBESSs b py!yir@glﬁahalanobis distance for each response.
However %& greafer than h@ﬁ'cal value for each response is going to be
4
her

considere an outlier’ e’ eforé] there are four variables in this research which are

S

G practices, innovation* capabilities, competitive advantages and social

step in

Ma has gnw\r,usual value

tliengQin the data set are
Wi he variables which

hegg}utliers can be identified

ance. Hence, the number of critical values used is 18.467, using an alpha level

0 0.001 (Tabachnick & Fidell, 2007). If the Mahalanobis score is greater than the

critical value, in this case, it considers as an outlier and the data would be deleted to
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enable the formation of usable and valid data to achieve good progress and outcomes

of SEM analysis. However, in this research, the test of Mahalanobis
showed that there were no multivariate outliers in the data set as the maxi

Mahalanobis distance was 11.081 (see Table 3.8).

distan

Predicted Value 258 2.426

Std. Predicted Value 258 -2.849

Standard Error of Predicted Value 258 0.054

Adjusted Predicted Value 258 2.443

Residual 258 -2.90 2.0

Std. Residual 258 381 z g;‘%\ oooo_g\‘( 0.996
Stud. Residual 258 (3. 2.39104 0001 1.002
Deleted Residual 25 -2.924 2. -w 0.867
Stud. Deleted Residual T 140.002 1.008
Mahal. Distance 0.003 ;‘308{ S\l 992 2.557

3.7 Data Analysis

r*’?g

‘ : I
The current study 1s used two &¢ oﬁjfo %used to analyse the data. This study

used SPSS and S @ @he co d data

N
l "SS"
3.7.1. Statls%’ack efo hé’Sotljl ciences (SPSS).

N3 e
% software u 1s the@ltlstlcal Package for the Social Sciences (SPSS).

ata purpose of SPSS is t@é used for analysis and descriptive statistics such as

b y of an instrument and Cronbach’s alpha to measure the internal consistency.

Preliminary analysis is useful to treat the missing data and outliers. The missing

ata or a missing value occurs when respondents from the population reface or omit to

answer a certain question. Furthermore, outliers in the data set are from extreme
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respondents towards the variables which could affect to falsify the result (Leguina,
2015). Moreover, SPSS provides a useful tool to examine the multivariate out?'?y
using the Mahalanobis distance for each respondent. Hence, if the Mahal n core
is more than the critical value, the case is considered as outliers and W'k removed
from further analysis. Y.

However, descriptive analysis is known as the procedure w researchers are
transforming the raw data into a form that will allow pro "m ation about the
description of a set of factors to generate interpreted an erst d‘ﬁ!qlds‘(Sekaran

& Bougie, 2016). Consequently, this study analysed ther descripti eﬁe@ch as

standard deviation, means and variance obtaine int% n ndent and

o
S YS

Smart-PLS is a structura are t 16 1sed to test the proposed
iy

dependent variables.

3.7.2. Smart-PLS

research hypotheses and ove arch rk ﬁ@ et al. (2010), argued that
Structural Equation Modelli M) " l useful and powerful statistical
techniques in conductir%anal sinlg cidl e studies which is usually meant to
examine several atio srmu neo To test the study model, Structural
Equation M (S M) tec e@gﬂrﬁle the researcher to provide a tool for
research t th::‘m o test t ral model altogether and assess the overall fit

of thef model. re(;ver B?'usrng the Structural equation modelling technique

w Sma PLS it has been \mely recommended due to it is capability to deal with

%@X models, handle the small size of the sample as well as having numerous

dogenous and exogenous constructs and indicator variables, or non-normal data
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distributions (Leguina, 2015). Such situations in which it is used are commonly found

in studies in social sciences (Hair et al., 2014). Y’
There are few steps in analysing the data to test the proposed hypot@d the
overall research framework of this study. .\
e Assessing the Measurement Model (Outer Model) Y~

The purpose of the assessing the measurement model is%ﬁe the reliability

and validity of the construct measures. There are two ty eastirement models

known as reflective and formative model. The reflective ha aMl’tin%onm
. . N

the construct to the observed indicators in the rément mode t‘le @struct

changes, all items in the measurement model a ed{<

ore,lo.ux;ldicators
. o

ows@ting from the

indicators together form the constru%ce formhgii @represent independent

are highly correlated. On the other hand, f; ti mo&i has
c;

indicators in the measurement model t

S

0
sources of the construct’s cont should not ﬂigl@orrelated. To examine the
reliability and validity for Y}lect and rm§ construct, Hair et al. (2011)
mentioned that certain n sho'yb‘t.)e)1 lizi&t as presented in Table 3.9
!

N
L
&
R\
N
N
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Table 3.9: Assessing Measurement Model

Criterion for Description \z

Measurement Model
Composite Reliability composite reliability should be higher h& 0.Z08 (in

(Internal Consistency)  exploratory research, 0.60 to 0.70 sidered
acceptable)
Indicator Reliability Indicator reliability: the indicator's outer
be higher than 0.708. Indicators 4yith
between 0.40 and 0.70 should be, ions1 ed for removal

adings should

only if the deletion leads to,an €rease in composite

reliability and AVE above th ted '
threshold value
Convergent Validity Average variance extracte E) shou gher than
(AVE) 0.5
Discriminant Validity o
e Anindicator's 0 dings on t Sﬁeuld be
higher than cross!’ %a;(ﬁ WYH other
constructs.
e The squar the each ruct should

be highef thamwits highest elat1 ith any other
cons ornell-Lar iter Y
Source: Hair et al., 2014 U

With regard to 1nternal c etlig%hty is preferred over
Cronbach’s Alpha in order to e som 11m1 s using Cronbach’s Alpha
(Anderson and Gerbing, 19 e ma’n li allon m%&at it assumes equal reliabilities
of all items. Compos1ter%1hty ¥ B'etli?es.nmate of variance shared by the

respective indica@r et ai 2000). 40%
N

*Assessing th%wtu 1 Mo
% model wh V‘JZ is reh@f‘e and valid allows evaluating of the estimates of

model, also kn as the structural model. The results obtained from
the structural model results helps the researcher in determining how well the
empi

irical data support the theory/concept as well as in describing the previous empirical

Qﬂformation of the theory/concept (Hair et al., 2014, p167-168). The key criteria for

assessing the structural model are as shown in Table 3.10.
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Table 3.10: Assessing Structural Model

Criterion for
Structural Model:

Description \?

relationship  (i.e., path coefficient) have

The estimates obtained for the struc bnodel
*d

Significance for path  standardized values between -1 and +1 coefficient
coefficient close to +1 represent strong positive relafionships (and
vice versa for negative values) andyusu significant.
Path coefficients close to 0 are usuall significant.
3 - g ETINOT
Coefficient of R” value ranges from 0 — 1 w : 1 er ljvels indicating

determination (Level
of R? values)

higher level of predictive alues, of 0.75,
0.50, or 0.25 can be descri subs anWerate, or
weak, respectively. I ’ Y

i

The 2 effect size

O
Effect size (f2) is the e in R? ‘alu hen specified
exogenous construct is omitted fém thefmodel It can be
used to evaluate W e\o,Qi d co ct has a
substantive impact on the endogeénous cons s. 2 values
0f0.02, 0.15, Man bcﬁ as whether a predictor
latent variable has a weak, i ,orée effect (Cohen,
1988). \
C - ? S

Predictive relevance
(Q*and q?)

It i ppliéd to genpliS) constructs that have a
i ecification as well as to

ct. Q? values larger than 0
predictive relevance for a

The Ws obu—ebg} sg{é;%ﬁndfolding procedure.

3.8. Summar&

This u% as descri the m‘Eﬂodology used in this study, which includes

instm
S

wn

researcl@& P D’d) > population, sample, sample size, research
t

4
d data analysis W@SE to test the research questions as well as content

N
V:Nand pilot study. The next chapter 4 will discuss the result of the data analysis.
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