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ABSTRACT

This study examined the effects of TQM practices on employee productivity mediated by job satisfaction in
Indonesia’s defense industry using PT Pindad as an example. High employee productivity reflects sought-after
product quality—a crucial, desired aspect in this industry, considering that the product’s function is closely
related to human life. For business entities, such productivity is vital because it is part of the internal economic
affairs of a company that shapes the profitability measure. The study also measured the mediating effect of Job
Satisfaction (Z) in the causal relationship between TQM Practices (X) and Employee Productivity (Y). For this
purpose, questionnaires were distributed to 160 permanent employees. Then, partial least squares (PLS) were
employed to test the proposed hypotheses. The results showed that variable Z (Job Satisfaction) mediated the
effect of variable X (TQM Practices) on variable Y (Employee Productivity), with a p-value = 0.004 < 0.05.
Further, variable X (TQM Practices) significantly affects variable Y (Employee Productivity) and variable Z
(Job Satisfaction), as evident from their respective p-values (0.000 < 0.05).
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commitment, effectiveness, and performance
efficiency [4] [5] [6] [7]. Some of these dimensions
are conceptually identified as aspects directly
impacting  employee  productivity, including
Leadership, Employee Empowerment, Training,
Teamwork, Reward, and Recognition [8].

1. INTRODUCTION

Nowadays, productivity is part of a company’s
internal economic affairs functioning as a
profitability measure. Profitability is a factor that
differentiates a company from its competitors in
terms of performance. A company’s productivity and,
thus, profitability partially depend on employee
productivity, which is defined as a representation of
job performance, including the individual's ability to
complete work tasks by drawing on necessary skills,

Furthermore, in most cases, management strategy
using the most well-known TQM practice proves
effective in promoting job satisfaction [9, 10]. Job
satisfaction is an emotional reaction or response of

experience, attitudes, and motivation to implement
meaningful behaviors and actions for an organization
[1]. There was a downward trend in labor
productivity growth in Indonesia from 2015 (4.70%)
to 2019 (3.00%) [2]. Such low productivity can be
primarily attributed to low-quality human resources
[3] and management's insufficient understanding of
variations in performance, including employee
performance [4].

Total quality management (TQM) provides an
excellent opportunity to improve employee
productivity. In theory, to achieve this goal, it
positively affects employees by increasing their

employees to their work value, which is a function
of the perceived relationship between what they
want from their job and what they feel about it [11].
Job satisfaction is mainly considered a phenomenon
in which job characteristics match the employee’s
demands, creating a feeling of fulfillment derived
from the job. Therefore, it underpins employee
loyalty, continuity, interest, and productivity and
can be seen as a positive emotional reaction to a
particular work [9, 10].
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2. LITERATURE REVIEW AND
HYPOTHESIS DEVELOPMENT

The factors determining employee productivity
levels are employee quality [3] and management's
understanding of variations in employee performance
[4]. Most variations in work are commonly caused by
or related to the system, which is perceived as the
source of performance both indirectly and
interactively [4]. It is logical for workers to
understand that performance may vary due to system
factors that are beyond their control. Therefore, it is
necessary to establish a better concept for the system
to improve employee competence, commitment, and,
finally, employee productivity.

Operations management is a process that involves
planning, organizing, managing, controlling, and
supervising production and manufacturing processes
[12], interlinks different inputs (resources), outputs
(goods), and processes.

Figure 1 shows employees (people) as the system
input, representing the position of employee
productivity in operations management. This concept
corresponds to the TQM theory, which describes that
overall organizational quality starts with input—
including employees, followed by process and output
[13].
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Figure 1. lllustration of an operation system [12]

With regard to people and TQM, another factor
that affects employee productivity is job satisfaction.
The most crucial aspect of job satisfaction is work
performance. TQM helps employees develop and
utilize their full potential—due to which job
satisfaction is most likely to be achieved—to
ultimately reach company's business goals [9, 14].

2.1. Effect of TQM Practice on Employee
Productivity

TQM practices are considered the key to
influencing employee  performance in any
organization. Waldman [4] adds that TQM practices
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is very helpful in providing rules and regulations and
can improve employee performance in terms of
effectiveness,  efficiency, and  organizational
productivity.

Powel [15] also stated that in 1949 the Union of
Japanese Scientists and Engineers (JUSE) formed a
committee that gave birth to TQM under the
influence of Deming and Juran to increase Japanese
manufacturing productivity. In its development,
scholars have found a positive relationship between
TQM practices and employee productivity [7, 16].
However, wide gaps about the effect of TQM
practice on employee productivity remain as the
results of some empirical research are only partly
significant, while several others are insignificant.
Therefore, this study was intended to determine the
relationship between TQM practices and employee
productivity. Accordingly, the following hypothesis
was formulated:

H1: TQM practice has a significant positive effect on
employee productivity.

2.2. Influence of TQM Practice on Job
Satisfaction

Job satisfaction is defined as an emotional
reaction that values a worker's response to his/her
job, which is a function of the perceived relationship
between what the worker wants from the job and
what he/she feels about it [11]. Factors that determine
job satisfaction include financial benefits, career
growth and promotion, workplace environment,
supervisors, and colleagues [10], which are
dimensions of TQM Practices. Even though several
previous studies have also shown and confirmed the
effect of TQM practices on job satisfaction [i.e., 9,
10, 11, 14, 17], their results are inconsistent.
Therefore, this study was intended to determine the
relationship between TQM practices and job
satisfaction. In light of that, the following
hypothesized was proposed:

H2: TQM practices have a significant positive effect
on job satisfaction.

2.3. Effect of TQM Practices on Employee
Productivity Mediated by Job Satisfaction

TQM practices positively affect employees by
increasing their satisfaction and commitment, which
improve the effectiveness and efficiency of their
performance  and, eventually, organizational
productivity [4] [5] [6] [7].
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Many previous studies have examined the effect
of TQM on job satisfaction [18] [19] and described
the correlation between job satisfaction and employee
productivity, with job satisfaction as one of the
independent variables that significantly influence the
dependent variable, employee productivity [20] [21]
[22]. In addition, based on the results of the literature
review, this study aimed to determine the relationship
between TQM practices, employee productivity, and
job satisfaction, which is hypothesized as follows:

H3: TOM practices, mediated by job satisfaction,
have a significant positive effect on employee
productivity.

3. METHOD

3.1. Sampling

This study used an explanatory research design.
At the first stage, the human resource manager at PT
Pindad was initially contacted by phone to explain
the research objectives and inquire about a necessary
research permit. Then, a survey was conducted to
gather data from respondents using a questionnaire as
the primary tool. This questionnaire was directly
distributed (offline) by visiting each of the 160
respondents—i.e., permanent employees with stratum
4 to 5 at PT Pindad in Turen, Indonesia. The
demographic distribution of the respondents is
presented in Table 1.

Table 1. Demographic Distribution of the Research

Respondents
Characteristics ~ Categories ~ Freq.  Percentage
Age <40y.0. 128 80
>40y.0. 32 20
Gender Female 43 27
Male 117 73
Length of < 3 years 8 5
tenure
3-10 years 100 63
> 10 years 52 32
Senior
Educational High 96 60
achievement School
Associate 16 10
Degree
Bachelor’s 48 30
Degree

3.2.Measures

Responses to each questionnaire item (research
instrument) were measured with a five-point Likert
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scale: strongly disagree (SD = 1), disagree (D = 2),
neutral (N = 3), agree (A = 4) and strongly agree (SA
= 5). Employee productivity (Y) was measured using
two indicators: Task Performance adopted from
Zeglat and Suzi [1] and Contextual Performance
from Koopman et al. [23]. As for the TQM practices
(X), this variable was measured with five indicators:
Leadership [24], Employee Empowerment [9],
Training [9], Teamwork [25], and Rewards and
Recognition [25]. Furthermore, to measure Job
Satisfaction (Z), six indicators were used, namely
Supervisors  [26], Promotion and  Career
Advancement Opportunities [24], Equitable Rewards
[26], Work and Environment [24], Job Participation
[27], and Co-workers [26].

3.3.Data Analysis

Partial least square-based structural equation
modeling (PLS-SEM) was employed to estimate the
relationship between latent variables in the observed
concept, calculate the indicator values of all
variables, and build a vast and complex outer (or
measurement) and inner (structural) model [28]. The
three research hypotheses were tested after
confirming the measurement model's convergent
validity and discriminant validity on each indicator of
the three constructs. The goodness-of-fit testing
aimed to evaluate the feasibility of the statistical
model by identifying the values of R-squared (R?)
and the predictive relevance Q2 to assess the extent to
which the observed score matched with the one
expected/modeled using the predefined parameters
[28]. Furthermore, bootstrapping was used to test the
mediating effect of job satisfaction in the PLS
method [29].

4. RESULT

4.1. Measurement Model

The measurement model derived through PLS-
SEM was analyzed to determine the validity and
reliability of a construct. Two tests were used to
evaluate its construct validity, including convergent
validity and discriminant validity. First, the
convergent validity was assessed by observing the
factor loading value of each item [30]. Second, the
discriminant validity was calculated by observing
each variable’s average variance extracted (AVE),
the test results shown in Table 3. Third, the construct
validity was interpreted from the discriminant
validity (Fornell-Larcker criterion). The test results
shown in Table 4 indicate that the square roots met
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the requirements for discriminant validity. Thus,
combined with the convergent validity, this result
means that all items of each variable actually measure
the latent variable that corresponds to the indicator
(evidence for construct validity).

Table 3. Discriminant Validity (AVE) of the
Research Variables

Average Variance Conclusion
Variables Extracted

(AVE)
X (TQM Practices) 0.600 Valid
Z (Job Valid
Satisfaction) 0.573
Y (Employee Valid
Productivity) 0.581

Table 4. Discriminant Validity of the Research
Variables Using the Fornell-Larcker

Criterion

Variabel X z Y Conclusion
X (TQM 0775 Valid
Practice)
Z (Job Valid
Satisfaction) 0.519  0.757
Y (Employee 0.638 0.501 0.762 Valid
Productivity)

Furthermore, the measurement model was

evaluated for its reliability. Each construct is
categorized into reliable with a composite reliability
coefficient of higher than 0.700 [28] and Cronbach’s
alpha exceeding 0.600 [29]. Table 5 summarizes the
composite  reliability and Cronbach’s alpha
calculation results.

Table 5. Composite Reliability and Cronbach’s
Alpha of the Research Variables

Variables Cronbach's  Composite  Conclusion
Alpha Reliability
;(rgt(i?cg) 0.963 0.966  Reliable
éa(tJigfgction) 0.964 0.967 Reliable
l\)(rc()ljlrjr::r;il\%)e/)e 0.955 0.959 Reliable

4.2. Structural Model

Testing of structural model aims to evaluate its
accuracy (goodness of fit) in a conceptual research
framework. In PLS analysis, R-squared (R?) and
predictive relevance (Q?» are goodness-of-fit
measures, where a Q? close to 1 indicates a good fit
(Hair et al., 2017). Table 5 summarizes the R? and Q?
of the model. It shows that variable X can explain
27% of Z and 44.7% of Y variance, while the
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remaining 73.0% and 53.0% variance are the
contributions of other variables not included in the
research scope. The derived Q-squared (0.596)
indicates that the model can explain 59.6% of the
diversity of data.

Table 5. R? and Q2 of the Built Model for Variables

Zand Y
Variables R?
Z (Job Satisfaction) 0.270
Y (Employee Productivity) 0.447

Q2=1-(1-R1?) x (1- R2?)
Q2=1-(1- 0.270) x (1- 0.447)
Q2=0.596

Afterward, the total coefficient of determination
(R? of Job Satisfaction and Employee Productivity)
was multiplied by its communality (AVE) to produce
the goodness-of-fit value (GoF). The calculation
below resulted in a GoF of 0.455. This figure means
that the model has high accuracy (> 0.36) [31].

Gop:z Communality x RZ
1)

0.573 + 0.581 0.270 + 0.447
Gor = |( )x( )

2 2

2
GoF = V0577 X 0.359 = 0.455
®)

4.3.Hypothesis Testing

The research hypotheses were tested statistically.
An effect is deemed significant if the p-value is less
than 0.05 or insignificant if it is the contrary. Figure 2
shows the path diagram in which Employee
Productivity is shaped directly by TQM Practices and
indirectly by the mediating role of Job Satisfaction.
Referring to the model, the study examined three
hypotheses with a criterion, i.e., the t-statistic must be
greater than the critical value (1.96). Table 6 shows
the hypothesis testing results in SmartPLS software.

Table 6. Hypothesis testing of the structural model
using partial least squares

Path
.. p- .
Hyphoteses Coe?g;:lent statistic  values Conclusion
H1: X—>Y 0.517 8.779 0.000 Accepted
H2: X —>Z 0.519 7.315 0.000 Accepted
H3: X —>Z
—Y 0.121 2.886 0.004 Accepted
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Figure 2. Structural model correlating Employee
Productivity with TQM Practices and Job
Satisfaction generated using partial least
squares

5. DISCUSSION

5.1. Effect of TQM Practices on Employee
Productivity

The results showed a t-statistic higher than the
critical value (8.779 > 1.96), with a p-value of 0.000
< 0.05, supporting the empirical studies by Igbal [7]
and Putri et al. [16], which found that the variable
TQM Practices has a significant positive effect on
Employee Productivity. Therefore, it can be inferred
that a slight change in the implementation of TQM
practices will substantially affect employee
productivity.

TQM practices provide management and
employees with the knowledge and skills to build,
improve, and manage a total quality approach. The
indicators of TQM Practices in this study represent
the best way to provide employees with information,
knowledge, cooperation, strength, and rewards to
make them more skilled, committed, and productive.
Further, adopting the principles of TQM is believed
to inspire them to grow and succeed, leading to
increased productivity. In this case, enhancing the
quality of products, services, employees, and
processes is a strategy to improve organizational
competitiveness [13].
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5.2. Effect of TQM Practices on Job

Satisfaction

Many factors influence job satisfaction, for
example, financial and non-financial benefits, career
growth and promotion, workplace environment, and
supervisors and colleagues; all of which are included
in TQM [10]. An ineffective TQM program will
make employees less motivated or dissatisfied and,
eventually, reduce productivity. The extent to which
TQM practices are effectively implemented in a
company significantly affects changes in labor
productivity [16]. According to the synergy theory
and social exchange theory, successful teamwork
increases employees’ efficiency and effectiveness
[17] and job satisfaction [9]. Appropriate education
and training not only increase their satisfaction [10]
and performance but also reflect the organization's
commitment to assisting their career growth [32].
Moreover, if good works are rewarded financially
and non-financially, it will motivate employees and
increase their level of satisfaction [17].

This study revealed that, in the case of Pindad, the
variable TQM Practices has significant positive
effects on Job Satisfaction with a t-statistic higher
than the critical value (7.315 > 1.96) and a p-value of
0.000 < 0.05. These results support empirical studies
by Ahmed and Idris [32], Minjoon et al. [9], and
Kabak et al. [10], which found that TQM practices
significantly and positively affect job satisfaction.

5.3.The Mediating Role of Job Satisfaction
in The Effect of TQM Practices on
Employee Productivity

Job satisfaction occurs if the workplace aspects
that motivate an employee are fulfilled. It has been
reported that TQM practices influence job
satisfaction [9, 10, 32] and that job satisfaction
affects employee productivity [20, 21, 22]. In detail,
TQM practices positively impact employee
productivity by increasing employee satisfaction;
satisfaction and commitment determine to what
extent employees perform  effectively and
efficiently—these are predictors of employee
productivity [4, 5, 6, 7]. The indirect effect of
variable X (TQM Practices) on Y (Employee
Productivity) through Z (Job Satisfaction) was also
tested as a hypothesis in this study. The results
showed a path coefficient (B) of 0.121, with a p-value
of 0.004 < 0.05 (significant), meaning that Z (Job
Satisfaction) is a mediating variable that explains the
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effect of variable X (TQM Practices) on Y
(Employee Productivity).

6. CONCLUSION

Based on the research results, Pindad’s
management needs to evaluate and improve the
implementation of TQM practices by focusing on
creating training programs that are more
systematically targeted to augment employee
competencies and on enhancing the reward system,
especially in career development programs.

7. LIMITATIONS

This study has several drawbacks that need to be
refined for future studies. First, the primary data were
collected from 160 employees of PT Pindad with
stratum 4 and 5. Thus, future research can verify the
obtained information from respondents of all strata.
Second, to explain TQM practices as a variable, this
study only focused on five indicators directly related
to employees. Other indicators that shape TQM
practices can be included in future research to find
more evidence and further explore how TQM
practices develop in organizations.
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