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ABSTRACT

The purpose of this research is to create a model and analyze the effect of
the application of Six Sigma on the performance of the pharmaceutical
industry, the application of the six sigma model through DMIC, namely
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Determine, Measure, Improve and Control.The method used in this research
is quantitative method. Data collection is by circulating electronic
questionnaires online to the pharmacy management industry. The
instrument used to measure Six Sigma is DMIC, namely Determine, Measure,
Improve and Control. Respondents in this research were 300 managers from
15 industries pharmacy which has implemented Six Sigma for 5 years. Based
on the results of this study, it is concluded that the application of six sigma
has a significant effect on the performance of the pharmaceutical industry.
The application of six sigma through the DMIC steps, namely determine,
measure, improve and control will encourage increased performance of the
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pharmacy industry

INTRODUCTION

In the industrial era 4.0, the pharmacy industry
competition became tighter along with the many
pjarmacy industry companies offering products with
new innovations and competing to attract consumer
interest. Quality is an important factor that is used as a
reference for consumer satisfaction in determining the
goods and services to be consumed. An effective product
quality assurance program can result in increased
market penetration with higher productivity and lower
costs of producing goods and services. The pharmacy
manufacturing industry is growing experienced an
increase along with the increase in world energy
demand. This increasing need will trigger competition
among producers to convince every consumer of the
quality and capability of the company. Important factors
in maintaining a position in market competition include
continuously improving or optimizing the effectiveness
and cost efficiency of the production line. Competition
among producers is getting tighter, so companies try to
use all available resources efficiently and effectively.
Production activities that are running must have quality
results and high capabilities must be owned by the
company. An important factor that is done to maintain a
competitive position in the market is trying to continue
to improve or optimize the effectiveness and cost
efficiency of the production line.

According to Gasperz (2005: 322-330), the stages of
implementing quality improvement with Six Sigma
consist of five stages, namely using the DMAIC method or
Define, Measure, Analyze, Improve, and Control. DMAIC
is a process for continuous improvement towards Six
sigma targets. Define is the goal setting of Six sigma
quality improvement activities. This step is to define
action plans (action plans) that must be carried out to
carry out the improvement of each stage of the key
business processes (Gaspersz, 2005: 322). In the define
stage, what will be done is to determine the problems
that have been identified in the production processfrom
beginning to end into products. According to Pande
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(2003) three main activities related to defining core
processes and customers areDefining the major core
processes of the business, Defining the key outputs of
those core processes, and the key customers they serve
Create a high-level map of the core process or strategic
process. Measure is the second operational step in the Six
Sigma quality improvement program. In the measure
stage, what will be done is to validate or filter the
problem and start researching the root of the problem in
the process. Measure is a logical follow-up to the define
step and is a bridge to the next step. Measurements taken
can be in the form of measuring process stability,
calculating the chance of defects, measuring the
proportion of defects and so on (Pete Pande, 2005).

According to Pande (2005: 48) measure steps have two
main objectives, namely obtaining data to validate and
qualify problems and opportunities. Usually this is
critical information for improving and completing the
budget for the first project. Get started with touching
facts and figures that provide clues about the root of the
problem. Then in the measure stage, there are three main
things that must be done, namely: (Pande, 2005: 48)
Choosing or determining key quality characteristics
(Critical to Quality). The determination of key Critical to
Quality must be accompanied by measurements thatcan
be quantified in numbers. This is intended so as not to
cause perceptions and interpretations that can be wrong
for everyone in a Six Sigma project and cause difficulties
in measuring the quality characteristics of reliability. In
measuring the characteristics of quality, it is necessary to
pay attention to internal aspects (level of product
defects, costs due to poor quality, etc.) and external
aspects of the organization (customer satisfaction,
market share, etc.). Develop a data collection plan.
Measurement of the baseline performance at the output
level. Analyze is the third operational step in the Six
Sigma quality improvement program. In the Analyze
stage, it is to analyze the root causes of processes and
problems, and to identify the root of the problem
(Gaspersz, 2011). The purpose of this stage is to find out
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how well the process is taking place and to identify root
causes that may cause variations in the process (Juran,
1993). According to Pande (2000), the purpose of this
stage is to identify what steps are needed to be
implemented in improving a process and reducing the
main sources of variation.Improve is the fourth
operational step in the Six Sigma quality improvement
program. This stage is an implementation of
improvement activities based on the results of the
analysis in the previous stage. Control is the last
operational stage in an effort to improve Six Sigma
quality. At this stage, control of the process is carried out
continuously to increase capabilities, besides ensuring
that improvements to the process once applied will be
maintained. This stage is a plan for repairs to unwanted
processes and the benefits of continuous improvement
must be obtained. In this section, a control plan is carried
out for the process (Dewi S. K., 2012).

Jirasukprasertet. al (2012) has conducted a case study of
defect reduction in glove companies in Thailand. By
applying the principles of Lean Six Sigma DMAIC, the
result is a reduction in defects per million opportunities
from 195,095 to 83,750. In addition, there was an
increase in the Sigma level from 2.4 to 2.9. Dennis Sun
(2014) results that the Lean Six Sigma approach results
in increased efficiency beyond the target, namely 60%
reduction in idle time and waste and a 40% reduction
target along with reducing business process variations
and shows an increase in stakeholder satisfaction
without sacrificing the technical accuracy of
manufacturing configuration control. Astari (2014)
states that defective products can be reduced if the
company is able to reduce the number of defects that
occur in the product. With the decrease in the number of
defects, it is expected that the number of defective
products will also decrease. The method used is Six
Sigma DMAIC to reduce paint bucket defects in. The
results of this study are the DPMO and the sigma quality
level of plain buckets are 7591.88 and 3.93, respectively.
The purpose of this study is to analyze and calculate the
effect of Determine (D) of Six Sigma have positive and
significant effect on pharmacy industry performance,
influence measure (M) of Six Sigma on pharmacy
industry performance, influence of Improve (I) of six
sigma on pharmacy industry performance and influence
of control (C) of Six Sigma on pharmacy industry
performance.

METHODS

The method used in this research is quantitative method.
Data collection is by circulating electronic questionnaires
online to the pharmacy management industry. The
instrument used to measure Six Sigma is DMIC, namely
Determine, Measure, Improve and Control. Each closed
question / statement item is given five answer options,
namely: strongly agree (SS) score 5, agree (S) score 4,
neutral / doubt -Doubt (N) score 3, disagree (TS) score2,
and strongly disagree (STS) score 1. The method for
processing data is by using PLS and using SmartPLS
software version 3. Respondents in this research were
300 managers from 15 industries pharmacy which has
implemented Six Sigma for 5 years.
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I'ablie 1. Kespondent Descriptive Information

Criteria Total
Age <30 Years 125
30-40 Years 85
> 40 Years 90
Work Experiencs <5 Years 155
5-10 Years 65
> 10 Years 80
Gender Male 180
Female 120

Based on the respondent's profile data from the
questionnaire, it was obtained that age under 30 years, a
total of 125 respondents, age 30 - 40 years, a total of 85
respondents and age above 40 years were 90
respondents. The work experiences under 5 years are
155 respondents, 5-10 years as much as 65 respondents
and over 10 years are 80 respondents, for male gender
total 180 and female 120.

Determine

Pharmacy
Performance

Fig 1. Research Framework

Based on literature review and previous research, the
following hypothesis was obtained:

e  H1:Determine (D) of Six Sigma has a positive
and significant effect on Pharmacy Industry
Performance

e  H2: Measure (M) of Six Sigma has a positiveand
significant effect on Pharmacy Industry
Performance

e  H3:Improve (I) of Six Sigma have positive and
significant effect on Pharmacy Industry
Performance

e  H4: Control (C) of Six Sigma has positive and
significant effect on Pharmacy Industry
Performance

RESULTS AND DISCUSSION

Test the Validity and Reliability of Research
Indicators

The sequence of model testing includes convergent
validity, discriminant validity. To test construct reliability,
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cronbach's alpha and composite reliability values were
used. The results of the PLS analysis can be used to test the
research hypothesis if all indicators in the PLS model have
met the requirements of convergent validity, discriminant
validity and reliability testing. Convergent validity test is
done by looking at the loading factor value of each
indicator against the construct. In most references, a
factor weight of 0.5 or more is considered to have
sufficiently strong validation to explain latent constructs
(Chin, 1998; Ghozali, 2014; Hair et al., 2010). In this study,
the minimum limit for the accepted loading factor is 0.5,
provided that the AVE value of each construct is> 0.5
(Ghozali, 2014). After going through SmartPLS 3.0
processing, there are several indicators or items that need
to be removed from the model, namely: WP4 and WPé6.
Furthermore, after that, all indicators have a loading factor
value above 0.5 or provided that the AVE value is above

0.5. So thus, the convergent validity of this research model
has met the requirements. Loadings value, cronbach's
alpha, composite reliability and AVE for each construct.

Determine

Fig 2. Research Framework Result

Construct Reliability Testing

The reliability of the six-sigma construct is determined
from the Cronbach's alpha value and the composite
reliability of each six-sigma construct. The required
composite reliability and cronbach's alpha value is more
than 0.7 (Ghozali, 2014).

Table 2A. Indicator Loadings, Cronbach’s Alpha, Composite Reliability, and Average Variance Extracted (AVE) for Yesterday

Periode
Varables Items Loadings I(irl'glr::ach S lgzilig)l;)iiiltt; AVE
Determine (D) DA11 0.764 0.731 0.827 0.715
DA12 0.721
DA13 0.641
Measure (M) MA11 0.612 0.824 0.803 0.689
MA22 0.521
MA33 0.642
Improve (I) 1A11 0.721 0.813 0.904 0.708
[A22 0.731
IA33 0.621
Control (C) CA11 0.812 0.715 0.906 0.704
CA22 0.714
CA33 0.628

The results of reliability calculations in table 2A above on
yesterday period show that all six sigma constructs on
yesterday period have a composite reliability value and

Table 2B. Indicator Loadings, Cronbach’s Alpha, Composite Reliability, and Average Variance Extracted (AVE) for Today

cronbach's alpha is greater than 0.7 (> 0.7). And it can be
concluded that all six sigma constructs on yesterday

period have met reliability.

Periode
Varables Items Loadings gll'g;:;)ach S ﬁzililszoifiltt:; AVE
Determine (D) DB11 0.643 0.873 0.897 0.763
DB12 0.731
DB13 0.631
Measure (M) MB11 0.712 0.714 0.871 0.533
MB22 0.613
MB33 0.709
Improve (I) IB11 0.672 0.798 0.825 0.524
IB22 0.621
IB33 0.721
Control (C) CB11 0.721 0.812 0.713 0.752
CB22 0.634
CB33 0.709

The results of calculating the six-sigma reliability in table
2b above on the today period show that all six sigma
constructs in the today period have a composite reliability
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value and Cronbach's alpha is greater than 0.7 (> 0.7). And
it can be concluded that all six sigma constructs in today
period have fulfilled reliability.
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Table 2C. Indicator Loadings, Cronbach’s Alpha, Composite Reliability, and Average Variance Extracted (AVE) for Tomorrow

Periode
Varables Items Loadings gll'sll::a(:h S ﬁz?i?boifiltt; AVE
Determine (D) DC11 0.543 0.863 0.921 0.652
DC12 0.652
DC13 0.732
Measure (M) MC11 0.612 0.823 0914 0.875
MC22 0.723
MC33 0.673
Improve (I) IC11 0.734 0.832 0.834 0.812
1C22 0.721
IC33 0.654
Control (C) CC11 0.624 0.832 0914 0.712
CC22 0.723
CC33 0.543

The results of the calculation of the six sigma reliability in
table 2c above in the tomorrow period show that all six
sigma constructs in the today period have a composite
reliability value and Cronbach's alpha is greater than 0.7
(> 0.7). And it can be concluded that all six sigma
constructs in the tomorrow period have met reliability.

Testing the Validity of Six Sigma Desriminants
Discriminant validity is done to ensure that each latent
variable is different from other latent variables. The model
has good discriminant validity if the AVE square value of
each exogenous construct exceeds the correlation
between this construct and other constructs (Ghozali,
2014). The results of discriminant validity testing are by
using the AVE square value, namely by looking at the
Fornell-Larcker Criterion Value obtained as shown in
Table 3.

Table 3A. Sig Sigma Discriminant Validity Yesterday

Table 3B. Six Sigma Discriminant Validity Today Periode

Variables D M I C P
Determine
0.824
(D)

Measure (M) | 0.562 | 0.891

Improve (I) 0.671 | 0.531 | 0.872

Control (C) 0.512 | 0.545 | 0.621 | 0.891

Performance

P) 0.513 | 0.652 | 0.432 | 0.621 | 0.821

The results of the discriminant validity test on the today
period in table 3B above show that all constructs of today
period have a square root value of AVE above the
correlation value with other latent constructs (through the
Fornell-Larcker criteria). The cross-loading value of all
items from an indicator today period is greater than other
indicator items so that it can be concluded that the model
has met discriminant validity (Fornell & Larcker, 1981)

Collinearity Testing

Furthermore, the collinearity test is carried out to
determine whether there is collinearity in the model. To
find collinearity, it is necessary to calculate the VIF of each
construct. If the VIF score is higher than 5, then the model
has collinearity (Hair etal,, 2014).

Tabel 4A. Six Sigma Collinearity Statistics (VIF)
Yesterday Periode

Periode
Variables D M I c P
Determine (D) 0.821
Measure (M) 0.790 | 0.808
Improve (1) 0.506 | 0.543 | 0.902
Control (C) 0.512 | 0.532 | 0.521 | 0.901
Performance (P) 0526 | 0356 | 0.341 | 0.431 | 0.892

The results of discriminant validity testing on yesterday
period in table 3A above show that all constructs from
yesterday period have a square root value of AVE above
the correlation value with other latent constructs (through
the Fornell-Larcker criteria). The cross-loading value of all
items from an indicator yesterday period is greater than
other indicator items so it can be concluded that the model
has met discriminant validity (Fornell & Larcker, 1981)
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Variables Performance(P)
Determine (D) 1.252
Measure (M) 2.123
Improve (I) 1.211
Control ‘(C) 1.221

Based on the test results in Table 4A, all VIF scores of all
Six Sigma variables on yesterday period were smaller than
5, meaning that this model does not have collinearity
problems.
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Tabel 4B. Six Sigma Collinearity Statistics (VIF) Today

Table 5A. R Square Velue yesterday periode

Periode
- R Square R . Square
Variables Performance(P) Adjusted
Performance (P) | 0.781 0.651

Determine (D) 1.213

Measure (M) 2.341

Improve (I) 1.452 Based on Table 5A above, the value of R Square

Control (C) 3.234 Performance (P) on yesterday period was 0.781 which
means that variable performance (P) can be explained by

Based on the test results in Table 4B, all VIF scores of all
Six Sigma variables on the Today period are less than 5,
meaning that this model does not have collinearity
problems.

Tabel 4C. Six Sigma Collinearity Statistics (VIF)
Tomorrow Periode

variables to determine, measure, improve and control by
78.1% on yesterday period, while the remaining 21.9%
was explained by other variables not discussed in this
study.

Table 5B. R Square Velue today periode

R Square
R Square Adjusted
Performance (P) 0.782 0.621

Variables Performance(P)
Determine (D) 2.231
Measure (M) 1.231
Improve (I) 3.213
Control (C) 2.123

Based on the test results in Table 4C, all VIF scores of all
Six Sigma variables in the Tomorrow period are less than
5, meaning that this model does not have collinearity
problems.

Hypothesis testing in PLS includes the direct effect
significance test. To determine the effect of the application
of six sigma on performance in yesterday, today and
tomorrow. The effect test was carried out using the t-
statistic test in the partial least squared (PLS) analysis
model using the SmartPLS 3.0 software. With the
boothstrapping technique, the R Square value and the
significance test value were obtained as shown in the
Table below:

Based on Table 5B above, the value of R Square
Performance (P) on the today period is 0.782, which
means that variable performance (P) can be explained by
variables to determine, measure, improve and control by
78.2% in the today period, while the remaining 21.8% is
explained by other variables not discussed in this study.

Table 5C. R Square Velue tomorrow periode

R Square
R Square Adjusted
Performance (P) | 0.785 0.631

Based on Table 5C above, the value of R Square
Performance (P) on the today period is 0.785, which
means that variable performance (P) can be explained by
variables to determine, measure, improve and control by
78.5% in the tomorrow period, while the remaining 21.5%
is explained by other variables not discussed in this study.

Six Sigma Hypothesis Testing

Table 6 displays t-statistics and p-values which show the
influence between variables to determine, measure,
improve and control with variable performance.

Tabel 6A. Six Sigma Hypotheses Testing for Yesterday Periode

Hypotheses Relationship Beta SE T Statistics P-Values Decision
H1 Determine ->P 0.234 0.012 3.212 0.001 Supported
H2 Measure ->P 0.652 0.021 5.321 0.000 Supported
H3 Improve->P 0.621 0.025 3.212 0.001 Supported
H4 Control ->P 0.421 0.081 2.098 0.002 Supported

Based on the statistical calculations summarized in
Table 6A above, it is concluded that all sig sigma
variables on yesterday period positively and
significantly affect performance. Evidenced by the

308

Systematic Reviews in Pharmacy

value of t-statistics greater than 1.96 and a p-value of
less than 0.05. meaning that all hypotheses are
accepted.
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Tabel 6B. Six Sigma Hypotheses Testing for Today Periode

Hypotheses Relationship Beta SE T Statistics P-Values Decision
H1 Determine ->P 0.213 0.012 2.141 0.001 Supported
H2 Measure ->P 0.521 0.014 5.123 0.001 Supported
H3 Improve->P 0.313 0.015 4.145 0.000 Supported
H4 Control ->P 0.234 0.012 1.321 0.002 Supported

Based on the statistical calculations summarized in
Table 6B above, it is concluded that all sig sigma
variables in the today period positively and
significantly affect performance. Evidenced by the

value of t-statistics greater than 1.96 and a p-value of
less than 0.05. meaning that all hypotheses are
accepted.

Tabel 6C. Six Sigma Hypotheses Testing for Tomorrow Periode

Hypotheses Relationship Beta SE T Statistics P-Values Decision
H1 Determine ->P 0.121 0.015 3.212 0.000 Supported
H2 Measure ->P 0.141 0.021 4.215 0.002 Supported
H3 Improve->P 0.321 0.031 3.216 0.001 Supported
H4 Control ->P 0.231 0.013 2.312 0.002 Supported

Based on the statistical calculations summarized in
Table 6B above, it is concluded that all sig sigma
variables in the today period positively and
significantly affect performance. Evidenced by the
value of t-statistics greater than 1.96 and a p-value of
less than 0.05. meaning that all hypotheses are
accepted.

Discussion

Effect of Determine (D) Six Sigma on Performance
Based on the statistical calculations summarized in
Tables 6A, B, C above, it is concluded that determine (D)
significantly affects performance. On yesterday's table
period 64, the t-statistics value of 3.212 was greater than
1.96 and the p-value was 0.001 less than 0.05. That is, the
hypothesis is accepted. In the today period table 6B, the t-
statistics value of 2.141 is greater than 1.96 and a p-value
of 0.001 is smaller than 0.05. That is, the hypothesis is
accepted. In the tomorrow table period 6C, the t-statistics
value of 3.212 is greater than 1.96 and a p-value of 0.001
is smaller than 0.05. That is, the hypothesis is accepted.
These findings are in line with and in accordance with the
results of previous studies (Asbari, 2019; Fayzhall, et al,
2020; Purwanto, 2020; Asbari, Purwanto, et al., 2019;
Asbari, Santoso, et al., 2019; Fayzhall, Asbari , Purwanto,
Basuki, et al, 2020; Fayzhall, Asbari, Purwanto,
Goestjahjanti, et al., 2020) which states that six sigma,
improvement has a significant effect on performance,
meaning that the application of six sigma will encourage
increased performance of the company.

Effect of Measure (M) Six Sigma on Performance
Based on the statistical calculations summarized in
Tables 6A, B, C above, it is concluded that Measure (M)
significantly affects performance. On yesterday's table
period 6A, the t-statistics value of 5.321 was greater than
1.96 and the p-value of 0.000 was smaller than 0.05. That
is, the hypothesis is accepted. In the today period table 6B,
the t-statistics value of 5.123 is greater than 1.96 and a p-
value of 0.001 is smaller than 0.05. That is, the hypothesis
is accepted. In the tomorrow table period 6C, the t-
statistics value of 4.122 is greater than 1.96 and a p-value
of 0.001 is smaller than 0.05. Thatis, the hypothesis is
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accepted. These findings are in line with and in accordance
with the results of previous studies (Asbari, 2019;
Fayzhall, et al., 2020; Purwanto, 2020; Asbari, Purwanto,
et al,, 2019; Asbari, Santoso, et al., 2019; Fayzhall, Asbari,
Purwanto, Basuki, et al.,, 2020; Fayzhall, Asbari, Purwanto,
Goestjahjanti, et al, 2020) which states that six sigma,
improvement has a significant effect on performance,
meaning that the application of six sigma will encourage
increased performance of the company.

Effect of Improve (I) Six Sigma on Performance

Based on the statistical calculations summarized in Tables
6A, B, C above, it is concluded that Measure (M)
significantly affects performance. On yesterday's table
period 64, the t-statistics value of 3.212 was greater than
1.96 and the p-value was 0.001 less than 0.05. That is, the
hypothesis is accepted. In the today period table 6B, the t-
statistics value of 4.145 is greater than 1.96 and a p-value
of 0.000 is smaller than 0.05. That is, the hypothesis is
accepted. In the tomorrow table 6C period, the t-statistics
value of 3.216 is greater than 1.96 and a p-value of 0.001
is smaller than 0.05. That is, the hypothesis is accepted.
These findings are in line with and in accordance with the
results of previous studies (Asbari, 2019; Fayzhall, et al,
2020; Purwanto, 2020; Asbari, Purwanto, et al, 2019;
Asbari, Santoso, et al., 2019; Fayzhall, Asbari , Purwanto,
Basuki, et al, 2020; Fayzhall, Asbari, Purwanto,
Goestjahjanti, et al, 2020) which states that six sigma,
improvement has a significant effect on performance,
meaning that the application of six sigma will encourage
increased performance of the company.

Effect of Control (C) Six Sigma on Performance

Based on the statistical calculations summarized in Tables
6A, B, C above, it is concluded that control (C) significantly
affects performance. On yesterday's table period 64, it
was obtained that the t-statistics value of

2.098 was greater than 1.96 and the p-value of 0.002 was
smaller than 0.05. That is, the hypothesis is accepted. In
the today period table 6B, the t-statistics value of 1.321 is
greater than 1.96 and a p-value of 0.002 is smaller than
0.05. That is, the hypothesis is accepted. In the tomorrow
table 6C period, it is obtained that the t-statistics value of

Vol 11, Issue 8, Aug-Sep 2020



Yunanto et al. / Lean Six Sigma Model for Pharmacy Manufacturing: Yesterday, Today and Tomorrow

2.312 is greater than 1.96 and the p-value is 0.001 less
than 0.05. That is, the hypothesis is accepted. These
findings are in line with and in accordance with the results
of previous studies (Asbari, 2019; Fayzhall, et al., 2020;
Purwanto, 2020; Asbari, Purwanto, et al., 2019; Asbari,
Santoso, et al., 2019; Fayzhall, Asbari , Purwanto, Basuki,
et al, 2020; Fayzhall, Asbari, Purwanto, Goestjahjanti, et
al,, 2020) which states that six sigma, improvement has a
significant effect on performance, meaning that the
application of six sigma will encourage increased
performance of the company.

CONCLUSION

Based on the results of this study, it is concluded that the
application of six sigma has a significant effect on the
performance of the pharmaceutical industry. The
application of six sigma through the DMIC steps, namely
determine, measure, improve and control will encourage
increased performance of the pharmacy industry. Highly
recommend finding, explore, and analyze it in future
studies. Second, this research is conducted in the
pharmaceutical industry and may not be generalized to
other industries. Therefore, it is highly recommended to
carry out further research on this topic in other
industries. May be added to the entire region, or in
another country.
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