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Abstract
Purpose – The purpose of this paper is to analyze the influences of TQM implementation on employees’
productivity in crumb rubber industry (case study conducted in the XYZ firm), and analyze the predominant
factors affecting employees’ productivity in order to establish the success of TQM implementation.
Design/methodology/approach – Data used in the research was primary data obtained from interview
and questionnaire, and secondary data obtained from the study of literatures, internet, and company’s
documents. The number of respondents in this research was 191. The analysis was done through structural
equation modeling (SEM) using the smart partial least square software.
Findings – The findings of this study showed that TQM implementation had positive influences on
employees’ productivity in XYZ. Tool is the most predominant factor in order to achieve a successful TQM
implementation in XYZ. Therefore, the XYZ company will need to work on improving the development and
management of the tool which has been available to sustain the effectiveness of TQM practices.
Research limitations/implications – Using a large sample size in the SEM method could improve the
results. The implications of this study can be demonstrated through how top managers in this rubber
company can improve their employees’ productivity through total quality management practices.
Practical implications – This research is useful for manufacturing companies in Indonesia, especially in
the crumb rubber industry.
Originality/value – This research used the variable based on the empirical research. TQM was measured
using six indicators: human resources, standard, tools, organization, internal audit, and training and
education. On the other hand, the work productivity of employees is measured by four indicators: work
willingness, work ability, work environment, and work relations.
Keywords Total quality management, SEM methods, Work productivity
Paper type Research paper

1. Introduction
Due to competition in the business world, companies need to produce quality products.
The improvement in products and service quality must also be in line with the enhancement
in labor performance. The improvement in these two important aspects would result in
companies that are able to survive in the global business environment.

Business management that is focused on flexibility and quality with global insights can
be reflected in the quality management (QM) system implemented by businessInternational Journal of Quality &
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organizations. PT XYZ is one of the manufacturing companies in West Sumatra, Indonesia
that produces crumb rubber and has been operating since September 1971. It aims to create
a rubber plantation owned by the people around the plant and meet the needs of the national
industrial market.

Manufacturing and service companies have implemented a system which aims to
improve the quality either from the aspect of product/service or management. The system is
known as total quality management (TQM). Productivity of the employees could be
improved by implementing TQM. Mersha and Merrick (1997) revealed that TQM is an
appropriate method to improve the competitiveness of companies in developing countries.
Montes et al. (2003) stated that the organization must implement TQM because of the
importance of material and human effort in an organization. This shows that researchers
have tried to investigate the relationship between TQM and organizational performance.

Montes et al. (2003) proposed a framework that encompasses the factors affecting
the successful implementation of TQM and its impact on organizational performance.
They considered the TQM content and elements as important components which affect
organizational performance. Prajogo and Sohal (2006) investigated the relationship between
organization strategy (in terms of differentiation and cost leadership), organizational structure
(in terms of the extent of TQM practices), and organizational performance (in terms of quality
and innovation) by using structural equation modeling (SEM). Ooi et al. (2006) conducted a
study to examine the relationship between TQM and employees’ propensity to remain
specifically within a major Malaysian semiconductor packaging organization. They believed
that the implementation of TQM practices in such organizations is able to yield better and
long-lasting results on this area of prominent impact. Demirbag et al. (2006) employed the
SEM technique to investigate the relationship between the implementation of TQM practices
and organizational performance. Their findings revealed that there is a strong positive
relationship between TQM practices and non-financial performance of small and medium
enterprises (such as changing organizational culture, employee morale, and productivity).

Many authors considered different aspects of performance within organizations in
their studies. They categorized organizational performance into financial performance
and non-financial performance, business performance, quality performance, innovation
performance, and organization effectiveness (Terziovski and Samson, 1999; Montes et al.,
2003; Lin et al., 2005; Prajogo and Sohal, 2006; Demirbag et al., 2006; Ooi et al., 2006;
Joiner, 2007; Kumar et al., 2009; Fotopoulos and Psomas, 2010; Kim et al., 2012;
Gambi et al., 2013; Yunis et al., 2013; Zeng et al., 2015; O’Neill et al., 2016).

Montes et al. (2003) believed that TQM affects the level of learning of organization
members and the knowledge applied to their tasks, as well as the learning direction.
According to them, TQM also affects behavioral factors, influencing this way the work
effort level, although these relationships are mediated by the acceptance of the cultural
change inherent in TQM. They stated that work motivation, work satisfaction, and
organizational commitment are necessary to achieve the effectiveness of TQM program.
Therefore, instead of trying to enhance employees’ performance by means of incentives on
productivity, organizations should empower them and provide them with necessary tools
for enhancing the production processes (Chung, 1999). On the basis of this logic, our study
attempts to investigate the effect of the TQM practices on employees’ productivity in the
rubber industry. Gambi et al. (2013) stated that many companies have focused on QM
initiatives in order to improve quality and performance. They investigated the relationship
between organizational culture and QM techniques and also investigated the impact of this
relationship on firms’ performance. Joiner (2007) revealed that the implementation of TQM is
associated with the enhancement of organizational performance.

This research aims to analyze the influence of TQM implementation on employees’
productivity in PT XYZ. The success of the implementation is affected by indicators that
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influence TQM. A conceptual model is developed in this study to postulate causal links
between TQM and employees’ productivity. This enables the use of statistical models to
evaluate and identify TQM factors that affect employees’ productivity. Statistical
verification analysis in this research was done through SEM using the Smart partial least
square (PLS) software.

2. Literature review on the relationship between TQM and performance
Liu and Liu (2014) conducted a study which aimed to investigate the empirical relationships
between QM practices and employees’ well-being. They argued that QM practices affect
not only employee job satisfaction and productivity, but also other aspects of employees’
well-being. They stated that QM practices change workplace characteristics, affect
employees, and improve work-related attitudes and work life outcomes.

Hellsten and Klefsjö (2000) described QM practices as a management system which
consists of values, methodologies, and tools, and which aims to increase external and
internal customer satisfaction with a reduced amount of resources. Liu and Liu (2014)
argued that QM practices seek continuous work improvement; therefore, various
organizations apply them in different types of situations. These practices usually include
just-in-time inventory systems, ISO 9000, Six Sigma quality programs, TQM, and employee
empowerment. These practices differ in content, however they have same purposes that
are built on a philosophy of continuous improvement and incremental progress towards
organizational efficiency, employee satisfaction, reduced rework, long range thinking,
process orientation, customer focus, team-based problem solving, increased employee
participation and teamwork, and increased levels of autonomy and empowerment.

A number of studies have attempted to connect QM practices with different work-related
criteria, mostly employee job satisfaction. Several QM studies have demonstrated that QM
practices are related to employee work attitudes and satisfaction. Terziovski (2006) revealed
that TQM increases quality, productivity, and customer and employee satisfaction.
Wickramasinghe (2012) analyzed the changes that occurred in the human resource function
and human resource management practices as a result of the implementation of TQM in the
export-apparel manufacturing industry in Sri Lanka. Lee and Lee (2014) conducted a study
which aimed to explore the relationship between TQM, organizational learning (OL), and
business performance of insurance companies in Taiwan. The principal findings of their
research are as follows: TQM has significant and positive effects on OL; both TQM and OL
have significant and positive effects on business performance; OL fosters business
performance and plays a mediating role between TQM and business performance; and the
non-life and the life insurance industries, which carry out TQM, OL, and business
performance, are significantly different.

Numerous past literatures have confirmed that TQM increases customer satisfaction
(Lee et al., 2010) and improves organizational performance (Irani et al., 2004), e.g. firm’s quality
performance, leading to an improved financial and market performance (Kaynak, 2003).
Most scholars agree that TQM positively affects business performance (Fotopoulos and
Psomas, 2010; Lam et al., 2011; Lee and Lee, 2014). It can be summarized that the companies
with effective TQM implementation could accomplish the internal benefits such as
improvement in quality, enhancement in productivity, or realization of better operating
income (Prajogo and Brown, 2012; Tanninen et al., 2010).

3. Research methodology
3.1 Research framework and questions
Variables used in the research are latent variables and manifest variables. In our conceptual
model, each latent variable comprises a number of indicators (it is also called as manifest
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variable in this research). For example, TQM practice is presented by the following six
indicators: human resources, standard, tools, organization, internal audit, and training and
education (Putri and Darma, 2014). Each indicator consists of a set of measurement items
(see Table I). Employees’ productivity consists of employees’ willingness to work,
employees’ ability, employees’ work environment, and employees’ work relationship.

A validity test was conducted with the real data to measure the equivalence level between
the data collected, in order to find out the extent to which the questionnaires that have been
filled out by all respondents were effectively used as a measuring instrument. The validity test
was undertaken with regards to questionnaires, filled out by 191 participants. The test was
conducted over the statements written in the questionnaires, which accounted for 49 questions
(see Appendix), by utilizing the Smart PLS software. Based on the Smart PLS output,
it was found that there were 29 invalid questions because their outer loading values were
less than 0.6. Therefore, only 20 questions were valid that could be used for number of items
in questionnaires.

Based on the literature review, a research model was developed in order to investigate
the relationship between TQM implementation and employees’ productivity in the rubber
industry. The concept of the proposed research framework is illustrated in Figure 1.

After a comprehensive review of literature and to reaffirm the above findings the
following hypotheses were developed. A multivariate statistical technique, namely, the SEM
was then used to empirically test the proposed hypotheses:

H1. TQM has a positive and significant impact on employees’ productivity.

H2. Human resources, tools, standard, organization, internal audit, and training and
education have positive and significant impact on TQM implementation.

H3. Work willingness, work ability, work environment, and work relationship have
positive and significant impact on employees’ productivity.

3.2 Sampling design and construct measurement
The sample in this research consists of employees of PT XYZ. Structural questionnaires
with cover letters were used to collect data in PT XYZ. Data collection was conducted in two
steps. First, questionnaires were handed to 30 respondents. Then, validity and reliability
tests were conducted. Specifically, Cronbach’s α reliability estimate test was applied
(Kuei and Madu, 2001; Montes et al., 2003). If data collected were invalid or not reliable, the
questionnaires were revised. This was followed by the second step where questionnaires
were given to all employees, out of which 191 responded.

Variables Indicators No. of items No. of items valid

TQM practices (MKT) Human Resources (SDM) 6 2
Standard (STD) 6 3
Tools (SRN) 8 3
Organization (ORG) 4 2
Internal Audit (AUI) 3 2
Training and Education (DIK) 4 2

Employees’ Productivity (PPK) Employees’ willingness to work (KMK) 5 2
Employees’ ability (KPK) 4 0
Employees’ work environment (LKK) 4 2
Employees’ work relationship (HKK) 5 2

Source: Putri and Darma (2014)

Table I.
Multivariate scales of
TQM and employees’

productivity
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The instrument was used to measure constructs for all latent variables, namely, TQM
practices and employees’ productivity. TQM practices, for example, were measured by six
constructs. Each construct contains a set of indicators. Respondents were presented with
49 measurement items grouped under different construct headings (see Table I). A five-point
interval rating scale system was used in the instrument, with five equaling the highest
extent or degree.

4. Findings and discussion
The Figures 2 and 3 display the result of PLSs equation modeling techniques by using
Smart PLS. The reliability and validity of latent variables of this model are shown in
Table II. Moreover, for the assessment of PLS-SEM model, some basic elements should be
covered in this study as following.

4.1 Indicator reliability
The results of Smart PLS are presented in Table I, which indicate that all of the indicators
have individual indicator reliability values that are much larger than the minimum acceptable
level of 0.4 (Hulland, 1999), and almost every item ranges from 0.164 to 0.863. The indicator
reliability value can be calculated by using the square of each of the outer loading.

4.2 Internal consistency reliability
The internal consistency reliability traditionally can be measured by using the
Cronbach’s α. On the other hand, the Cronbach’s α tends to provide the lower bound
estimate reliability and conservative measurement in PLS-SEM, and therefore scholars have
suggested the use of “composite reliability” as a substitute (Hair et al., 2006). Table II shows
the values of composite reliability to be larger than 0.6; therefore, the high levels of internal
consistency reliability have been denoted among all eleven latent variables, which are
human resources, standard, tools, organization, internal audit, training and education,
employees’ willingness to work, employees’ work environment, employees’ work
relationship, TQM, and employees’ productivity.

SDM

STD

SRN

ORG

AUI
DIK

MKT PPK

KMK

KPK

LKK

HKK

Source: Putri and Darma (2014)

Figure 1.
Conceptual model-
structural equation
modelling
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Structural path
significance in
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Figure 2.
PLS-SEM result
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4.3 Convergent validity
In order to check the convergent validity of the PLS-SEM model, the average variance
extracted (AVE) for each latent variable should be evaluated. It can be seen from Table II
that all AVE values are greater than the acceptable threshold of 0.5, and so convergent
validity is confirmed.

4.4 Discriminant validity
Discriminant validity of the measurement model with reflective indicators shown in Table III
can be assessed by measuring the construct cross loading. If the correlation between a
construct and measurement items is greater than it is for other latent constructs, this will
indicate that the concerned latent construct has better measurement prediction for items as
compared to other latent constructs.

Latent variable Indicator Loading
Indicator
reliability

Composite
reliability AVE

Human resources (SDM) SDM 1 0.929 0.863 0.810 0.685
SDM 3 0.713 0.508

Standard (STD) STD 1 0.680 0.462 0.818 0.602
STD 2 0.751 0.564
STD 4 0.883 0.780

Tools (SRN) SRN 1 0.859 0.740 0.836 0.633
SRN 2 0.857 0.734
SRN 3 0.654 0.430

Organization (ORG) ORG 3 0.880 0.774 0.719 0.569
ORG 5 0.604 0.364

Internal audit (AUI) AUI 1 0.832 0.692 0.783 0.644
AUI 4 0.772 0.595

Training and education (DIK) DIK 1 0.785 0.620 0.788 0.651
DIK 2 0.828 0.685

Total quality management (MKT) MKT 0.406 0.164 0.801 0.573
Employees’ willingness to work (KMK) KMK 1 0.879 0.772 0.819 0.694

KMK 2 0.784 0.615
Employees’ work environment (LKK) LKK 2 0.787 0.620 0.736 0.582

LKK 5 0.739 0.546
Employees’ work relationship (HKK) HKK 2 0.797 0.635 0.739 0.587

HKK 5 0.734 0.538
Employees’ productivity (PPK) PPK 0.735 0.582

Table II.
Results summary
for outer model

AUI DIK HKK KMK LKK MKT ORG PPK SDM SRN STD

AUI 0.414
DIK 0.163 0.422
HKK 0.311 0.346 0.343
KMK 0.277 0.332 0.189 0.480
LKK 0.494 0.390 0.511 0.260 0.338
MKT 0.514 0.452 0.305 0.408 0.406 0.327
ORG 0.286 0.197 0.275 0.157 0.117 0.370 0.324
PPK 0.495 0.391 0.511 0.260 0.999 0.408 0.120 0.338
SDM 0.639 0.339 0.345 0.307 0.450 0.710 0.270 0.452 0.469
SRN 0.274 0.360 0.198 0.345 0.262 0.854 0.331 0.263 0.343 0.401
STD 0.484 0.189 0.386 0.350 0.511 0.411 0.376 0.512 0.559 0.225 0.362

Table III.
Analysis for checking
discriminant validity
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Another method for assessing the discriminant validity is comparison between the value of
the square root of AVE in each latent construct and the other correlation value among the
latent constructs (Fornell and Larcker, 1981). If this value is larger than other correlation
values among the latent constructs, this will indicate that the latent construct is well
established. From Table II, it can be shown that the latent construct KMK has AVE value
0.694. This indicates that KMK has value larger than other correlation values among the
latent constructs; so it is well established.

4.5 Explanation of TQM and employees’ productivity variance
In order to test the hypothesis that postulated a positive and significant relationship
between all dimensions of TQM (human resources, standard, tools, organization, internal
audit, training and education) and employees’ productivity, the Smart PLS results can be
analyzed. The analysis would determine the variance of employees’ productivity explained
by six dimensions of TQM that are displayed in Figure 2 and Table IV. Furthermore, the
results indicate that the coefficient of determination, R2, is 0.167 for endogenous latent
variable. This means that the six dimensions of TQM jointly explain 16.7 percent of the
variance of employees’ productivity.

The Smart PLS results also indicate that the six dimensions of TQM sequentially
have path coefficients as follows: 0.515 for the effect of internal audit (AUI), 0.453 for the
effect of training and education (DIK), 0.369 for the effect of organization (ORG), 0.710
for the effect of human resources (SDM), 0.855 for the effect of tools (SRN), and 0.411 for
standard (STD). It can be summarized that the dimension tools has the strongest effect on
TQM. Meanwhile, the effect of TQM on employees’ productivity had a path coefficient
value of 0.408.

The Smart PLS results also indicate that among the three dimensions of employees’
productivity (PPK), employees’ work environment (LKK) had the highest path coefficient
value of 0.999. This means that employees’ work environment has the strongest effect on
employees’ productivity.

Table IV and Figure 3 show the structural path significance in bootstrapping.
Furthermore, to check whether path coefficients of the inner model are significant or not, a
two-tailed t-test with significance level of 5 percent can be used. The results indicate that the
hypothesized path relationship among all variables was statistically significant, with a
significance level of 1 percent. The t-statistics of all variables have the value larger than 2.58.
Therefore, the proposed hypotheses (which postulated a positive and significant relationship
between all dimensions of TQM and employees’ productivity) were all supported.

Original sample (O) Sample mean (M) SD SE
t-statistics
(|O/STERR|)

Hypotheses
testing results

MKT→AUI 0.514956 0.514948 0.042211 0.042211 12.199550 Supported
MKT→DIK 0.452523 0.465399 0.055565 0.055565 8.144055 Supported
MKT→ORG 0.369990 0.371604 0.048519 0.048519 7.625720 Supported
MKT→PPK 0.408486 0.411679 0.042762 0.042762 9.552601 Supported
MKT→ SDM 0.710278 0.709840 0.021522 0.021522 33.003063 Supported
MKT→ SRN 0.854737 0.857419 0.012760 0.012760 66.983725 Supported
MKT→ STD 0.411365 0.417912 0.041370 0.041370 9.943565 Supported
PPK→HKK 0.510999 0.513245 0.044479 0.044479 11.488570 Supported
PPK→KMK 0.259902 0.267054 0.047760 0.047760 5.441821 Supported
PPK→LKK 0.999894 0.999862 0.000135 0.000135 7,384.330622 Supported
MKT→AUI 0.514956 0.514948 0.042211 0.042211 12.199550 Supported

Table IV.
Path coefficients
(mean, standard

deviation, t-value)
and hypotheses

testing result
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5. Discussion
MKT-independent latent variables have a positive influence on PPK-dependent latent
variable, as demonstrated by t-statistics of 9.55 (t-statisticsW t-table 2.58). Therefore, H1 is
accepted. It can be concluded that TQM has a positive and significant influence on
employees’ productivity. This result is consistent with the result obtained by Montes et al.
(2003), who revealed that there are several behavioral and attitudinal processes that are
necessary to achieve a successful implementation of TQM, i.e. work motivation, work
satisfaction, and organizational commitment. Cetindere et al. (2015) also believed that
businesses desiring to increase their performance should place more emphasis on the TQM
criteria. If businesses adopt and properly practice the TQM concept, they shall realize that
the results are desirable and headed towards perfection.

If the employees in a company are less motivated, or are dissatisfied or less committed,
it will affect their productivity, and will lead to a lack of effectiveness of TQM programs.
The effectiveness of TQM implementation in the PT XYZ rubber company greatly affects
the increase in labor productivity.

Human resources, standard, tools, organization, internal audit, as well as training and
education have a positive influence on MKT as latent variable, based on a loading factor
valueW0.5 and t-statistics greater than t-table (2.58) for each indicator. Therefore, H2 is
accepted. It can be concluded that human resources, tools, standard, organization, internal audit,
and training and education have a positive and significant impact on TQM implementation.

Dehaghi and Rouhani (2014) confirmed that human resources are also considered as one
of the key components of any organization to reach organizational performance.
The element tools has a great impact on the successful implementation of TQM. Quality
control in the company must be provided the tools in practice. Tools are needed in the
implementation of TQM, and due to the existence of tools, the aims and objectives of a
company can be achieved. TQM implementation will be more effective if supported by
proper tools. This result is line with Gambi et al. (2013). They also reinforce that quality tools
are several techniques that support the process improvement in organization; these
techniques help employees to use their knowledge effectively. Quality tools are ways to
achieve process improvements; in doing so, their use is related to internal environment.

This result is supported by the result from Sadikoglu and Olcay (2014). They confirmed
that effective training will improve employees’ loyalty to the firm, motivation, and work
performance. They found that training is positively related to operational performance,
employee performance, and customer results.

Other researchers have also reached similar results, with Kim et al. (2012) stating the
importance of implementing TQM practices in performance enhancement. They found that
training and employee relations indirectly and positively relate to innovation performance
through other QM practices, such as management leadership, supplier QM, customer
relations, and product and service design. Cetindere et al. (2015) found that TQM’s
leadership and training criteria have a higher correlation with business performance as
compared to other criteria. They believed that companies should ensure that their staff
receive the necessary training on quality, and should support continuous improvement
under the leadership of senior management.

Work willingness, work environment, and work relationship have a positive influence on
labor productivity as latent variable based on loading factorW0.5, and the value of t-statistics
which is owned by each indicator is greater than the value of t-table (2.58). In other words,
H3 is accepted. It can be summarized that work willingness, work environment, and work
relationship have positive and significant impact on employees’ productivity.

The high workability of employees in a company can be judged from the capabilities of
employees in completing their work within a predetermined time, apart from working in
accordance with company standards. Employee productivity at PT XYZ will increase if
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employees have the ability and responsibility to do their job, and complete their task on time
and in accordance with the company standards.

Supporting this result, Dehaghi and Rouhani (2014) revealed that there is a positive and
significant relationship between employees’ ability, employees’ clarity, and degree of
organizational support from employees. Employees’ motivation and willingness, and the
manner of employees’ evaluation are generally among factors that have an effect on
employee performance. Our findings are consistent with the result suggested by Joiner
(2007). She stated the importance of developing an environment or “culture” of support to
further enhance the performance outcomes of TQM program. According to her, if employees
do not feel that there is acknowledgment and support from the organization and from work
colleagues, then TQM will not be implemented effectively.

6. Conclusion
Elements of TQM practices in PT XYZ, such as human resources, standard, organization,
internal audit, and training and education, have positive influences on the success of the TQM
program. Tools are the most predominant element influencing the success of TQM
implementation in PT XYZ. The better development and management of tools in rubber
industry will lead to an effective TQM implementation in PT XYZ. It will also have a positive
influences on employees’ productivity. On the other hand, improvement in employees’
productivity in PT XYZ is measured by the following indicators: employees’ willingness to
work, work environment, and work relationships. Based on the SEM analysis, it can be
summarized that employees’ work environment is the most predominant indicator affecting
their productivity, which indicates that better work environment will improve employees’
productivity. Therefore, PT XYZ will need to work on improving the development and
management of the tool which has been available to support an effective TQM implementation.
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