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Abstract  
The demand for Halal cosmetics has witnessed a recent upsurge as Muslims 

around the world become more aware that a majority of products available 

in the market are non-permissible or haram. The trend is more pronounced 

in Asia Pacific, which is the home to nearly 60% of the world’s Muslim 

population. This phenomenon makes the global cosmetic industry becoming 

more cautious about the quality and halal status of their products as this will 

influence the revenue of the company in a greater scale. Statistical Process 

Control (SPC) is a method of quality control to monitor the production 

process using statistical measures. Its practice in halal cosmetics production 

process is intended to provide the assurance that the overall production 

process adheres to the shariah law. Accordingly, this study identifies the 

factors affecting SPC implementation in halal cosmetics companies. Partial 

Least Square Structural Equation Modelling (PLS-SEM) is used to model the 

effect of SPC implementation in selected halal cosmetics companies based 

on the identified factors. The results show that Management Commitment 

posed a significant effect on SPC implementation, along with other factors.  

 
Keywords: halal cosmetics, management commitment, partial least square 

structural equation modelling, statistical process control 

 

1.0 Introduction  

Recently, the demand for halal cosmetics is increasing around 
the world. It has been reported that the global Muslim population 
amounts to approximately 23% of the worldwide population, which is 
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1.6 billion in number (Ireland & Rajabzabeh, 2011) and is likely to rise 
every year. Such increment of Muslim population is expected to have 
a positive impact on the global halal markets. According to the State 
of Global Islamic Economy (2013) report, the global halal industry, 
especially halal food and halal lifestyle, was estimated to be worth 
$1.62 trillion in 2012 and expected to reach $2.47 trillion by 2018. The 
report has noted the cosmetics and personal care sector to emerge 
as one of the most popular and fast-growing markets. Muslim 
consumers spent about $26 billion on cosmetics consumption in 2012 
alone, whereby this value was expected to amount to $39 billion by 
2018. The increasing awareness and holistic consciousness among 
Muslim consumers are the main factors for the high demand for halal 
cosmetics in the market (Mohamed et al., 2012; Golnaz et al., 2010). 
Meanwhile, it is also attributable to the consciousness of trans-dermal 
cosmetics penetration and its negative side effect, especially in the 
Asia Pacific region. The Asia Pacific halal cosmetics market was 
estimated to be worth US$ 1,411.2 million in 2014, which would 
probably rise at a Compound Annual Growth Rate (CAGR) of 9.9% 
during the forecasted period between 2015 and 2020 (Global Islamic 
Finance Report, 2013). Such increasing demand for halal cosmetics 
among Muslim and non-Muslim consumers alike leads to the intense 
competition within the industry. Accordingly, the manufacturers will try 
to design and produce products of high quality and meet the 
consumers’ needs. By emphasising on the product quality and 
consumer requirement, this will generate positive benefits to the 
cosmetics companies. 

Statistical Process Control (SPC) is an industry-standard 
methodology for measuring and controlling the quality of products 
during the manufacturing process (Montgtomery, 2009).  The 
statistical technique must be implemented within and being a part of 
the management system focused on product quality improvement. 
SPC involves the use of statistical signals in order to identify the 
sources of variation, improve the performance, and maintain the 
control of processes at higher quality levels (Gejdos, 2015; Goetsch 
& Davis, 2014). Therefore, its implementation in the cosmetics 
industry will be appropriate to obtain cosmetic products of quality and 
ensure a company's commitment towards quality control and 
improvement system. The success of SPC implementation requires 
the management to coordinate using a team-effort approach in which 
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everyone involved can contribute meaningfully to the quality efforts. 
As a result, this study attempts to identify the factors that affect SPC 
implementation in halal cosmetics companies.  

 

2.0 Literature  

2.1 Halal Cosmetics 
The word halal originates from an Arabic phrase that means 

“permissible” or “lawful” under the Islamic law (Syara’), whereby the 
latter is in reference to the Qur’an and Sunnah (i.e. the teaching and 
exemplary conduct of Prophet Muhammad (pbuh). Based on the 
Qur’an and Sunnah, the term of halal characterises any object or 
action that is authorised to be used or engaged in. Things and actions 
contrary to the halal guidelines are haram in nature, which means 
“forbidden” and refers to anything that is not permitted under Islamic 
law (Syara’) (Kamali, 2011). 

In Malaysia, the Halal standard was established in 2003 and 
utilised by the appointed halal certification body, namely the 
Department of Islamic Development Malaysia (JAKIM) for their Halal 
Certification Scheme (Department of Standard Malaysia, 2008). For 
halal cosmetics and personal care products, they must comply with 
the standard MS Malaysia 2200: 2008 requirements. According to MS 
2200:2008, the cosmetic products must be safe and non-hazardous 
to the users and consumers. In brief, halal cosmetics are products that 
must not have human parts as the ingredients, contain any animal 
parts forbidden to Muslims or any animals not slaughtered according 
to the syariah law, include genetically-modified organisms (GMOs) 
(i.e. decreed as najs), or infused with alcohol from alcoholic drinks 
(khamar). Similarly, there should be no contamination from najs during 
their preparation, processing, manufacturing, and storage, ensuring 
that they are safe for the consumers. 

Generally, cosmetic products in Malaysia are regulated under 
the Control of Drugs and Cosmetics Regulations 1984. The regulation 
is under the jurisdiction of the National Pharmaceutical Control Bureau 
(NPCB) (Hashim et al., 2009). According to the guidelines, cosmetics 
products consist of any substance or preparation intended to be 
placed in contact with various external parts of the human body (i.e. 
epidermis, hair system, nails, lips, and external genital organs) or the 
teeth and mucous membranes of the oral cavity. They are approached 
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with a view of exclusively or mainly to cleaning these bodily elements, 
as well as perfuming them, changing their appearance, and/or 
correcting body odours, and/or protecting them in a good condition. 
Within the scope of halal cosmetics, the concept covers all aspects of 
the halal quality management system; it does not only focus on the 
aspects of the product production and also looks at the raw materials 
of the products manufactured. In addition, manufacturing procedures, 
packaging, storage, and logistics meeting the halal requirements 
should be taken into account (Tieman, 2011). All of these processes 
must comply with the Malaysian halal standards and procedures (MS 
2200: 2008). 
 
2.2 Statistical Process Control (SPC) 

Statistical process control (SPC) is a primary part of monitoring, 
managing, maintaining, and improving the performance of the 
production process in the manufacturing or services sectors via the 
successful use of a statistical method (Montgomery, 2009). It involves 
various systematic statistical procedures that will help the 
manufacturer to attain better performance throughout the 
manufacturing process by reducing the variability of the process 
(Caulcutt, 1996). Generally, there are three benefits of implementing 
SPC in an organisation, which are: improving the production process, 
reducing the cost, and achieving the process output and reducing the 
variability in the process (Gejdos, 2015; Goetsch & Davis, 2014). 
These benefits can be gained by minimising or reducing wastage and 
improving the production process, specifically by reducing the 
variability of the process (Anthony & Taner, 2003). Furthermore, SPC 
can improve the processes and outcomes by identifying the stability 
of the process and results, while also being of importance in 
determining the factors that can improve these processes or 
outcomes (Kottner, 2014). Such method will undeniably benefit the 
companies that successfully implement it. 

Support and commitment from the top management are the 
most crucial factor for a successful SPC implementation in an 
organisation. This is due to its role as a part of the quality management 
system (Asif et al., 2009; Rantamaki et al., 2013; Rungasamy et al., 
2002). Its implementation requires mutual cooperation and support 
from the top management, which will determine the effectiveness of 
an inclusive approach to SPC training and its application to production 
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in an organisation (Razmochaeva et al., 2019; Capaci et al., 2017).  
In addition to that, an unsuccessful SPC implementation is 

usually caused by a weakness in the company restructuring and 
managerial commitment. Oakland (2008) has further added that the 
obstacles commonly needed to be addressed by an organisation in 
such implementation, can be overcome by good employee training. 
The lack of basic knowledge about SPC can badly impact on its 
implementation. Furthermore, Anthony & Taner (2003) has pointed 
out that it is important for not only the production team but the top 
management also need to understand the concept of SPC and how it 
works as a detection tool. The detection tool is used to identify the 
signal of variation in the process, which will be used to reduce the 
variability within the production process and ensure optimal revenue 
gained by the organization.  

 
3.0 Methods  

The research design used for this study was a cross-sectional 
study via face-to-face survey for data collection purposes. The 
information required was collected through self-administered 
questionnaires, which were distributed directly to the respondents. 
Four groups of respondents were formed from the management team 
in this study, namely: 1) managers, 2) supervisors, 3) engineers, and 
4) quality assurance and quality control executives. The study 
population was made up of the management department of cosmetics 
companies in Selangor, Malaysia, whereby the sampling frame was 
gathered from JAKIM. According to the JAKIM directory, 10 cosmetic 
companies were listed in 2004 in Selangor, with an estimated number 
of 144 cosmetics products. The stratified sampling technique was 
used for this study, whereby the management department for all 10 
cosmetics companies was divided into four segments based on 
different management levels. Accordingly, a total of 110 respondents 
responded to the call for participation. 

SPC implementation was measured using 30 items and were 
clustered into five constructs, namely: management involvement (MI), 
culture change and teamwork (CH&TM), training and education 
(T&E), measurement framework and availability of data (MF&AD), and 
SPC knowledge (SPC KNWD) (Mahanti & Evans, 2012). Other than 
these five constructs, the successful SPC implementation was also 
supported by another construct, which is Management Commitment 
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(MC). The initial model posed the assumption that the success of SPC 
implementation together with MC would bring benefits to the 
company. Hence, a total of 38 items were considered and all items 
were measured using a five-point Likert scale ranging from strongly 
disagree (1) to strongly agree (5). The research framework is depicted 
in Figure 1. 

 
 

 

 

 

 

 

 

 

 

 

Figure 1 : Research Framework 

The PLS-SEM approach was used in this study as the method 
of analysing data obtained. Accordingly, the SmartPLS 3.0 software 
was employed to analyse the data with the application of a 
bootstrapping technique in order to determine the significance levels 
for the loadings and path coefficients (Sarstedt et al., 2014). Following 
the recommended two-stage analytical procedures by Sarstedt et al., 
2011), the validity and goodness-of-fit for the measurement model 
were first tested. This was followed by an examination of the 
relationships outlined in the structural model. 
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Before proceeding into the modelling phases, three tests were 
performed as diagnostic checks for the assumptions to use PLS-SEM, 
which were: (i) normality test, (ii) multicollinearity test, and (iii) outlier 
detection test. Table 1 summarises the results of the normality test for 
all 38 items, whereby 24 items are found to be normal or having z-
values that fall between -1.96 and +1.96. 

 
Table 1 : Skewness and Kurtosis 

Code Item Indicator Skewness 
Measures 

Skewness 
SE 

Z- 
Value 

Kurtosis 
Measures 

Kurtosis 
SE 

Z 
Value 

C1a Project approval by top 
management 

-0.411 0.23 -1.79 0.793 0.457 1.74 

C1b Budget and resources 
allocation for SPC 
training 

-0.12 0.23 -0.52 -0.331 0.457 -0.72 

C1c Budget and resources 

allocation for 

implementation of 

SPC projects 

0.321 0.23 1.4 -1.044 0.457 -2.28 

B1a Top management 
involvement on projects 

0.196 0.23 0.85 -0.873 0.457 -1.91 

B1b Understanding of the 
SPC methodology 

0.379 0.23 1.65 -0.418 0.457 -0.91 

B1f Management used SPC 
as a decision-making 
tool  

0.245 0.23 1.07 -0.261 0.457 -0.57 

B2a Creation of cross-
functional teams within 
the company 

0.419 0.23 1.82 -0.065 0.457 -0.14 

B2b Level of team 
communication 

0.34 0.23 1.48 -0.597 0.457 -1.31 

B3a Demonstrating the 
need for the change to 
employees 

0.361 0.23 1.57 0.084 0.457 0.18 

B3b Communicating the 

benefits of SPC to 

employees 

0.629 0.23 2.73 0.343 0.457 0.75 

B3c Differentiating SPC 
from other quality 
initiatives 

0.349 0.23 1.52 0.133 0.457 0.29 

B3d Integrating SPC with 
other quality initiatives 

0.092 0.23 0.4 -0.145 0.457 -0.32 

B3e Linking employee 
promotion to SPC 
training  

-0.052 0.23 -0.23 -0.26 0.457 -0.57 
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B4a Identify the key role of 
training for employees 

0.291 0.23 1.27 -0.355 0.457 -0.78 

B4b Frequency of training 
sessions organised 

0.086 0.23 0.37 0.012 0.457 0.03 

B4c Extent of training 

sessions organised 

0.016 0.23 0.07 1.163 0.457 2.54 

B4d Implication of other 
methods and ideas that 
complement SPC 

-0.109 0.23 -0.47 0.601 0.457 1.32 

B5a Use advanced 
mathematical 
techniques to analyse 
data 

-0.292 0.23 -1.27 -0.343 0.457 -0.75 

B5b Linking the 
measurement 
framework to product 
development life cycle 

0.084 0.23 0.37 -0.457 0.457 -1 

B6a Metrics collected and 

documented at the 

project level 

-0.563 0.23 -2.45 1.299 0.457 2.84 

B6b Validity and 
consistency of the data 
collected 

-0.047 0.23 -0.2 0.365 0.457 0.8 

B6c Maintenance of data in 
a data repository 

0.343 0.23 1.49 -0.011 0.457 -0.02 

B6d Ease of access to 
required data 

-0.396 0.23 -1.72 0.724 0.457 1.58 

B7a Presence of skilled 
SPC professionals 

-0.105 0.23 -0.46 0.483 0.457 1.06 

B7b Relating the data to the 
type of control chart to 
be used 

0.081 0.23 0.35 -0.214 0.457 -0.47 

B7c Level of understanding 
of the data to be 
analysed 

-0.066 0.23 -0.29 0.715 0.457 1.56 

B8a Extent of SPC 
knowledge sharing 
sessions held in a 
quarter 

-0.087 0.23 -0.38 0.85 0.457 1.86 

B8b Frequency of SPC 

knowledge-sharing 

sessions held 

0.269 0.23 1.17 1.49 0.457 3.26 

B8c Presence of skilled 

SPC personnel in the 

knowledge-sharing 

sessions 

-0.097 0.23 -0.42 1.07 0.457 2.34 

B9a Extent of familiarity 

with SPC software 

packages 

-0.068 0.23 -0.3 1.106 0.457 2.42 
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B9b Ease of use of SPC 

software packages 

-0.135 0.23 -0.59 1.238 0.457 2.71 

B10a Presence of SPC 

facilitators in a 

project 

-0.461 0.23 -2 1.285 0.457 2.81 

B11a Gathering CTQs 

through customer 

survey/focus 

group/interviews 

-0.422 0.23 -1.83 1.354 0.457 2.96 

BA1 SPC implementation 

can improve overall 

production process 

-0.447 0.23 -1.94 -0.637 0.457 -1.39 

BA2 SPC implementation 

can reduce 

production labour 

hours and machine 

downtime 

-0.161 0.23 -0.7 -1.105 0.457 -2.42 

BA3 SPC implementation 
can reduce rework, 
errors, and scrap 

-0.743 0.23 -3.23 0.594 0.457 1.3 

BA4 SPC implementation 

can increase output 

and profit 

0.074 0.23 0.32 -2.032 0.457 -4.45 

BA5 SPC implementation 

can give high 

reputation for good 

quality of products 

and reduce customer 

complaints 

0.037 0.23 0.16 -2.036 0.457 -4.46 

Number of items (Normal) 24 63.20% 
   

Number of items (Skewed and Kurtotic) 14 36.80% 
   

Total Number of items considered 38 
    

 
Although PLS-SEM is a soft-modelling technique requiring 

fewer assumptions on data distribution and can be used with small 
data size, it is also sensitive to multicollinearity. Its sensitivity on 
multicollinearity has been discussed by Hair et al. (2014); a tolerance 
value of 0.2 or lower and a variance inflation factor (VIF) value of 5 or 
higher are indicative of a potential collinearity problem. To assess the 
multicollinearity, the smartPLS software performed collinearity 
diagnostics on the indicators and the results were presented in the 
form of VIF. If the VIF value is more than 10, it indicates the existence 
of multicollinearity. The results in Table 2 shows that 95% of the 
indicator items yield VIF less than 10, except for the indicator items 
coded as BA4 and BA5. Therefore, most of them did not have serious 
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multicollinearity issues between their indicator items.  
  

Table 2 : Variance Inflation Factor (VIF) 

Code Items Indicators  Collinearity Statistics 

Tolerance VIF 

C1a Top Management involvement on projects 0.1852 5.3983 

C1b Project approve by top management 0.4406 2.2694 

C1c Understanding of the SPC methodology 0.2675 3.7387 

B1a Budget and resources allocation for SPC training 0.4765 2.0986 

B1b Budget and resources allocation for implementation of 
SPC projects 

0.3548 2.8188 

B1f SPC as a tool in decision-making  0.2442 4.0946 

B2a Creation of cross-functional teams within the company 0.3467 2.8847 

B2b Level of team communication 0.1921 5.2054 

B3a Demonstrating the need for the change to employees 0.2154 4.6418 

B3b Communicating the benefits of SPC to employees. 0.2434 4.1084 

B3c Differentiating SPC from other quality initiatives 0.2455 4.0726 

B3d Integrating SPC with other quality initiatives 0.2245 4.454 

B3e Linking employee promotion to SPC training 0.2446 4.0883 

B4a Identify the key role training for employees 0.3947 2.5335 

B4b Frequency of training sessions organised 0.2319 4.3113 

B4c Extent of training sessions organised 0.267 3.7452 

B4d Implication of other methods and ideas that 
complement SPC 

0.2154 4.6424 

B5a Use advanced mathematical techniques to analyse 
data 

0.2149 4.6532 

B5b Linking the measurement framework to product 
development life cycle 

0.1661 6.0221 

B6a Metrics collected and documented at the project level. 0.2104 4.7524 

B6c Maintenance of data in a data repository 0.156 6.4104 

B6d Ease of access to required data 0.1978 5.0553 

B7a Presence of skilled SPC professionals 0.1966 5.0857 

B7b Relating the data to the type of control chart to be 
used 

0.2344 4.2655 

B7c Level of understanding of the data to be analysed 0.1979 5.0541 
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B8a Extent of SPC knowledge-sharing sessions held in a 
quarter 

0.1486 6.7273 

B8b Frequency of SPC knowledge-sharing sessions held 0.1551 6.4465 

B8c Presence of skilled SPC personnel in the knowledge-
sharing sessions  

0.1578 6.3361 

B9a Extent of familiarity with SPC software packages 0.1612 6.2041 

B9b Ease of use of SPC software packages 0.1757 5.6925 

B10a Presence of SPC facilitators in a project 0.2782 3.594 

B11a Gathering CTSs through customer survey/Focus 
group/interviews 

0.2112 4.7358 

BA1 Improve the overall production process to reduce 
production hours  

0.3797 2.6339 

BA2 Improvement to reduce machine downtime 0.2941 3.4003 

BA3 Reduce rework, error, and scrap 0.3608 2.7716 

BA4 Increase output and profit 0.0886 11.2858 

BA5 Give a high reputation for good quality of products and 
reduce customer complain  

0.0851 11.7466 

Number of items considered 36 94.7% 

Number of items effected 2 5.3% 

Total 38 

 
As outliers could be checked by inspecting the Cook’s distance, 

the maximum value obtained was 0.422 and indicated that the data 
were free from any outliers. If the maximum value for Cook’s distance 
is more than 1, this indicates that outlier is present in the data set.  

 
4.0 Results and Discussion  

In two-stage analytical procedures, two models were 
examined: measurement and structural models. The analysis was 
divided into two phases, namely Phase 1 was geared to develop the 
initial model and followed by Phase 2, where the final model was 
concluded. 

 
4.1 Phase 1: Initial Model 

A measurement model for the initial model was used to 
determine whether the indicator variables were valid and reliable to 
measure its constructs. According to Hair et al. (2014), four evaluation 
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criteria need to be fulfilled in order to evaluate the suitability of the 
measurement model, which are: (i) indicator loading, (ii) internal 
consistency, (iii) convergent validity, and (iv) discriminant validity. 
Accordingly, the PLS-SEM algorithm generated the results in 
evaluating the measurement model, yielding: (i) indicator loading (i.e. 
to evaluate indicator reliability as they indicate that the construct 
explains more than 50 percent of the indicator’s variance), (ii) 
composite reliability value or Cronbach alpha value that indicates 
whether the items are redundant, (iii) average variance extracted 
(AVE) (i.e. to evaluate the convergent validity) and (iv) Fornell-Larcker 
criterion to assess the extent to which a construct is empirically distinct 
from other constructs (i.e. to evaluate the discriminant validity). 

The path coefficient relationship for the outer model of SPC 
implementation showed the significance relationship for each 
construct with a p-value less than 0.05, whereas the path coefficient 
(!!) was more than 0.7. Therefore, all five constructs were significant 
to reflect the SPC implementation in halal cosmetics organisations. 
The detailed results are shown in Table 3. The overall path coefficient 
relationship between the constructs for the initial model are shown in 
Table 4. It showed that the relationship between each construct was 
significant, with a p-value less than 0.05. 

 
Table 3 : Path Coefficient Relationship for SPC Implementation Constructs 

Path Relationship 
  

Path 
Coefficient 

Standard 
Error 

Confidence 
Interval 

P-
Value  

Low Up 

SPC →Culture Change and 
Teamwork (CH&TM) 

0.864 0.029 0.790 0.911 0.000 

SPC →Measurement Framework 
and Availability of Data (MF&AD) 

0.878 0.027 0.810 0.919 0.000 

SPC →Management Involvement 
(MI) 

0.787 0.032 0.727 0.846 0.000 

SPC →SPC Knowledge (SPC 
KNWD) 

0.940 0.015 0.902 0.963 0.000 

SPC → Training and Education 
(T&E) 

0.878 0.027 0.820 0.925 0.000 
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Table 4 : Path Coefficient Relationship For The Overall Initial Model 

Path Relationship 
  

Path 
Coefficient 

Standard 
Error 

Confidence 
Interval 

P-Value  

Low Up 

Management Commitment 
→Benefits 

0.432 0.098 0.196 0.614 0.000 

Management Commitment → SPC 
Implementation 

0.452 0.081 0.293 0.598 0.000 

SPC → Benefits 0.220 0.095 0.034 0.408 0.021 

 
In general, the results from Table 4 reveal some 

inconsistences, which could lead to a discriminant validity problem. As 
a result, the significance of the path coefficient alone was not enough 
to conclude that the model was good. Hence, the indicator items for 
cross-loading that were not fit to their respective constructs were 
dropped from the measurement model, whereby the newly developed 
model was called the ‘reduce model’. Accordingly, 16 indicator items 
were removed from the measurement model. Initially, the indicator 
inconsistencies could be detected through diagnostic checks before 
the measurement models were constructed. The initial result of 
normality in Table 1 states that about 35.9% or 14 items of the data 
set are not normal, showing some to be skewed and kurtotic. The 
inconsistent distribution of data is further supported by the results in 
Table 2, whereby the two item indicators of BA4 and BA5 have a VIF 
value more than 10 and infers a serious multicollinearity effect.  

 
4.2 Phase 2: Reduce Model  

The remaining 22 indicator items were considered in the 
reduce model. Table 5 indicates the VIF value for each indicator item 
in which most of them reveal values less than 5, except for item B8c 
(VIF=5.1272).  
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Table 5 : Variance Inflation Factor (VIF) For Reduce Model 

Construct  Indicator items  Collinearity Statistics 

Tolerance VIF 

B1a Top Management involvement on projects 0.2797 3.5752 

B1b Understanding of the SPC methodology 0.3085 3.2411 

B1f SPC as a tool in decision-making  0.2800 3.5711 

C1a Project approved by top management 0.5252 1.9041 

C1b Budget and resources allocation for SPC 
training 

0.6463 1.5473 

C1c Budget and resources allocation for 
implementation of SPC projects 

0.4158 2.4050 

B2b Level of team communication 0.2229 4.4861 

B3d Integrating SPC with other quality initiatives 0.3106 3.2193 

B3e Linking employee promotion to SPC training 0.3072 3.2553 

B4b Frequency of training sessions organised 0.3432 2.9138 

B4c Extent of training sessions organised 0.3207 3.1183 

B4d Implication of other methods and ideas that 
complement SPC 

0.2765 3.6161 

B5a Use advanced mathematical techniques to 
analyse data 

0.2886 3.4649 

B5b Linking the measurement framework to products 
development life cycle 

0.2470 4.0481 

B6c Maintenance of data in the data repository 0.3210 3.1157 

B8a Extent of SPC knowledge sharing sessions held 
in a quarter 

0.2185 4.5772 

B8b Frequency of SPC knowledge sharing sessions 
held 

0.2005 4.9865 

B8c Presence of skilled SPC personnel in the 
knowledge sharing sessions  

0.1950 5.1272 

B9a Extent of familiarity with SPC software packages 0.2722 3.6735 

BA1 Improve overall production process 0.4463 2.2405 

BA3 Reduce rework, error and scrap 0.4727 2.1156 

BA4 Increase output and profit 0.8546 1.1702 
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The reliability measure used in PLS-SEM is known as the 
composite reliability, which is used to measure the internal 
consistency. According to Chin (2010), composite reliability varies 
between 0 and 1; higher values indicate a higher level of reliability, 
and vice versa. Table 6 shows that the composite reliability values for 
all factors are higher than 0.8 and the highest value is for SPC 
knowledge (SPC KNWD), which yields 0.942. Thus, all seven 
reflective constructs depicted high levels of internal consistency 
reliability. The convergent validity assessment was built upon the AVE 
value as the evaluation criterion. From Table 6, the AVE values are 
above the minimum required value of 0.5 (Hair et al., 2019). The 
values are as follows: BENEFIT (0.772), CH&TM (0.785), MC (0.619), 
MH&AD (0.795), MI (0.799), SPC KNWD (0.803), and T&E (0.762). 
This indicated that all constructs had a high level of convergent 
validity. 

The discriminant validity value is the square root of the AVE of 
its constructs. Table 6 shows the discriminant validity for company 
benefit (BENEFIT), which is 0.879 (√0.772). Therefore, the company 
benefit (BENEFIT) construct had the highest value (i.e. 0.879) 
compared to all correlation values in its specific column. This was 
followed by culture change and teamwork (CH&TM) with 0.886, 
management commitment (MC) with 0.787, measurement framework 
and availability of data (MH&AD) with 0.892, management 
involvement (MI) with 0.894, SPC knowledge (SPC KNWD) with 
0.896, and training and education (T&E) with 0.873. These results 
showed that all constructs had a high discriminate validity for their 
respective constructs compared to others. Thus, these constructs 
were more strongly correlated with their own measures than with any 
of the other constructs.  
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Table 6 : Reliability, Convergent and Discriminant Validity Coefficient 

Composite 
Reliability 

AVE Factors BENEF
IT 

CH&T
M 

MC MF& 
AD 

MI SPC 
KNW 

T&E 

0.91 0.772 BENEFIT 0.879 
      

0.916 0.785 CH&TM 0.332 0.886 
     

0.829 0.619 MC 0.545 0.368 0.787 
    

0.921 0.795 MH& 
AD 

0.298 0.617 0.384 0.892 
   

0.923 0.799 MI 0.554 0.660 0.608 0.620 0.894 
  

0.942 0.803 SPC KNW 0.324 0.691 0.355 0.661 0.623 0.896 
 

0.906 0.762 T&E 0.252 0.678 0.317 0.697 0.578 0.738 0.873 

 
Table 7 shows that all the model evaluation criteria are met, 

further supporting the reliability and validity measurement models.  
 

Table 7 : A Summary of The Results of Reflective Measurement Model 

Assessment 

Latent  
Variable (constructs) 

Indicators  Indicator 
Reliability 

Composite 
Reliability 

Discriminant 
Validity 

AVE 

BENEFIT 
  

BA1 0.882 0.910 
  

YES 
  

0.772 
  BA2 0.909 

BA3 0.844 

MANAGEMENT 
INVOLVEMENT 
  

B1a 0.906 0.916 
  

YES 
  

0.785 
  B1c 0.877 

B1f 0.898 

M.COMMITMENT 
 
  

B1b 0.784 0.829 
  

YES 
  

0.619 
  B1d 0.733 

B1e 0.84 

CH&TM 
 

B2b 0.873 0.921 
  

YES 
 

0.795 
  B3d 0.902 
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  B3e 0.882   
T&E 
 
  

B4b 0.857 0.923 
  

YES 
  

0.799 
  B4c 0.888 

B4d 0.873 

MF&AD 
  

B5a 0.904 0.942 
  

YES 
 
  

0.803 
  B5b 0.903 

B6c 0.869 

SPC KNWD 
  

B8a 0.901 0.906 
  

YES 
  

0.762 
  B8b 0.887 

B8c 0.912 

B9a 0.884 

 
4.3 Estimation of Structural Model 

Once the measurement models fulfilled all criteria mentioned 
earlier, the assessment of the relationship between the constructs 
could be done. The bootstrapping procedure was used to estimate the 
relationship of the structural model in which 500 resamples were run 
using the smartPLS 3 software. This involved examining the model’s 
predictive capabilities and the relationship between the constructs. 
The systematic approach to an assessment of the structural model 
required calculating the following values: 1) coefficient of 
determination (R2), 2) significance of the path coefficients, and 3) 
predictive relevance (Q2). The path coefficient was examined by 
estimating the path loading between constructs in order to identify the 
significant value of confidence interval for t-statistics.  

Figure 2 shows the graphical presentation of the model along 
with the path coefficients and R2 values of the dependent and 
independent constructs (as shown in circles). The highest path 
coefficient for SPC implementation was SPC knowledge (SPC 
KNWD), yielding 0.891 and   R2 of 0.794. These results indicated that 
all path coefficients for the SPC implementation construct were above 
0.8, which was significant. Therefore, in order to improve the level of 
successful SPC implementation in halal cosmetics organisations, they 
should emphasise on the elements of SPC knowledge (SPC KNWD) 
and training and education (T&E). 
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Moreover, Figure 2 reveals the PLS path coefficient for the 
structural model (inner model). The results showed that MC yielded a 
0.475 path coefficient to SPC implementation and R2 of 0.225, 
whereby 22.5% of the variance was to predict the construct. 
Meanwhile, the MC obtained 0.450 of path coefficient to benefit, while 
SPC implementation had 0.199 of path coefficient to benefit. 
Therefore, MC had the highest total effect on SPC implementation, 
which yielded 19.9% of total effect on the company benefits. 
Furthermore, the results indicated that MC posed an indirect effect on 
company benefit. Thus, the examination of the total effects used to 
evaluate the strength of the reflective construct MC could influence 
the target variable BENEFIT via the mediating construct of SPC 
implementation.  

Table 8 displays the path coefficient, t-statistics, p-value, and 
confidence interval between the constructs. The relationship between 
MC and benefit showed the path coefficient of 0.450 (C.I:0.238, 
0.642), which was significant with a t-statistics of 4.792 (p-value: 
0.000). Next, the relationship between MC and SPC implementation 
with a path coefficient of 0.475 (C.I:0.310, 0.635) was also significant, 
with t-statistics of 5.703 (p-value: 0.00). Meanwhile, the relationship 
between SPC implementation and BENEFIT with path coefficient of 
0.199 (C.I: 0.029, 0.368) was significant, with t-statistics 2.305 (p-
value: 0.022). This showed that all relationships in the structural model 
were significant.   
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Figure 2 : PLS-SEM Structural Model Relationship 

Table 8 : Significance Testing Results of the Structural Model Path 

Coefficients 

 Relationship 
  

Path Coef  T Stats  P 
Values  

C. Interval 

Lower Upper 

MANAGEMENT COMMITMENT (MC)   
→ BENEFIT 

0.450 4.792 0.000 0.238 0.624 

MANAGEMENT COMMITMENT (MC) 
→ SPC IMPLEMENTATION 

0.475 5.703 0.000 0.310 0.635 

SPC IMPLEMENTATION → BENEFIT 0.199 2.305 0.022 0.029 0.368 

 
5.0 Conclusion  

The final results suggest for the management to exert their 
influence on a successful SPC implementation within an organisation, 
as support by MC can influence the company benefit. This finding 
indicates that MC is an important element in the execution of any 
organisational programmes. Therefore, the management should 
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provide the adequate facilities for a successful SPC implementation 
to take place. Besides, the management personnel must understand 
the benefit of SPC integration in their companies and always allocate 
approval for any SPC project proposed. Moreover, the results 
revealed an indirect relationship between MC and BENEFIT. Thus, 
MC has a direct effect on BENEFIT, whereas indirect SPC 
implementation does not influence their effects.  

For future studies on this topic, a wider scope and in-depth 
efforts are recommended, specifically for an expanded population 
frame and sample size, as well as a focus on all cosmetics companies 
in Malaysia in order to get more accurate results. Since this study 
utilised response data obtained from the employees, it would be better 
if the researcher could access the operation data and construct the 
statistical analysis on the operational data in order to measure the 
SPC implementation in companies. Additionally, this study only 
focused on halal cosmetics companies, thereby rendering it better if 
future works could compare the halal companies already 
implementing SPC with those that did not.  
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