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Abstract: The shoe industry has been continuously growing in recent years. The goal of this study
was to identify factors affecting perceived shoe quality among shoe manufacturing workers. A
sample of 350 shoe manufacturing workers participated in answering a survey that was distributed
using a purposive sampling approach. Structural Equation Modeling (SEM) indicated that quality
training was the most significant factor on perceived shoe quality, indicating that quality training
should be prioritized and included in company programs to sustain quality products. Interestingly,
perceived tooling/machinery conditions, teamwork and cooperation, the operator’s technical skills,
and the operator’s quality mindset, also had significant effects on perceived shoe quality. This study
is one of the first studies to explore perceived shoe quality among shoe manufacturing workers. The
results may convey information for future research on perceived product quality, particularly for
the shoe industry. Finally, our framework can be utilized for the enhancement of perceived product
quality in shoe manufacturing industries worldwide.

Keywords: perceived quality; Structural Equation Modeling; shoe quality

1. Introduction

The shoe industry has been continuously growing over in recent years. It is expected
to grow at a rate of 5.5% from 2020 to 2027, with a reach of up to USD 530.3 billion [1].
By 2027, the global shoe industry is predicted to be valued at USD 365.5 billion [1]. This
significant growth can be associated with the high demand for footwear in various sectors.
To enhance the global competitiveness of the shoe industry, it is important to maximize
product quality.

Product quality can be simply defined as the ability of a product to meet or surpass a
certain level of specification, and as fulfilling requirements that are necessary and expected
by the customer [2]. It is a crucial part of product development and design [3]. Li et al. [4]
mentioned that product quality directly affected customer satisfaction. If the perception of
the producer about the product quality can be managed well, it can lead to superior product
quality and customer loyalty to the brand [5–7]; thus, product quality is an important
part of shoe manufacturing, particularly for influencing the purchasing decisions of the
customers [8–11].

J. Open Innov. Technol. Mark. Complex. 2022, 8, 82. https://doi.org/10.3390/joitmc8020082 https://www.mdpi.com/journal/joitmc

https://doi.org/10.3390/joitmc8020082
https://doi.org/10.3390/joitmc8020082
https://creativecommons.org/
https://creativecommons.org/licenses/by/4.0/
https://creativecommons.org/licenses/by/4.0/
https://www.mdpi.com/journal/joitmc
https://www.mdpi.com
https://orcid.org/0000-0003-2724-9917
https://orcid.org/0000-0003-3535-9657
https://doi.org/10.3390/joitmc8020082
https://www.mdpi.com/journal/joitmc
https://www.mdpi.com/article/10.3390/joitmc8020082?type=check_update&version=2


J. Open Innov. Technol. Mark. Complex. 2022, 8, 82 2 of 17

There are several previous studies related to the shoe industry. For instance, they
examine shoe fitting designs and experiments [12], health and safety risks to operators in
the industry [13,14], external results and the impact of the shoe industry on the environ-
ment [15,16], and technological advances in the shoe manufacturing process [17]. However,
despite the availability of previous studies related to shoe quality/shoe industry, currently,
there is limited research that focuses on the factors affecting perceived shoe quality in the
manufacturing stage. Lombard [18] only identified soft and hard factors that affect product
quality, and he concluded that “soft factors” have more impact on product quality. In addi-
tion, Jha and Iyer’s [19] paper only utilized a comprehensive literature review about quality,
but it mainly focuses on construction material quality. Furthermore, Kamarulzaman’s [20]
paper tackled perceived quality using their conceptual framework, and they focused on
the attribute “Technical Perceived Quality” for product design, but not in the development
and manufacturing stage. Thus, it is important to determine factors affecting the perceived
quality of the shoe quality, which can be explored by utilizing a more advanced method
such as Structural Equation Modeling.

Structural Equation Modeling (SEM) is a quantitative research technique that can
incorporate qualitative methods and utilize models to show the inter-relationship between
given factors [21,22]. This method has been used in several areas such as the social sciences,
behavioral science, economics, marketing, health science, manufacturing, and engineering.
Since SEM is mainly focused on the inter-relationship between given factors, this technique
can simultaneously be utilized to explore several factors affecting the shoe quality.

The goal of this study was to identify factors affecting the perceived quality, among
shoe manufacturing workers, of the shoe quality. Several factors such as Operator’s Quality
Mindset, Leader’s Quality Mindset, Operators, Operator’s Technical Skills and Opera-
tor’s Technical Knowledge, Workplace Environment, Company’s Quality Culture, Quality
Reward/ Incentives, Teamwork and Cooperation, Perceived Tooling/Machinery Condi-
tion, Perceived Material Quality, Quality Training, and Perceived Product Quality, were
analyzed simultaneously using Structural Equation Modeling. This research will provide
new insight and perspectives concerning factors that affect perceived shoe quality. This
research can help identify the critical factors that should be considered when implementing
quality improvement projects. Using the results of this study, manufacturing companies
can further improve the workers’ perception of superior product quality, which can lead to
superior product quality. Moreover, the analysis that is presented in this study will convey
important information for future research that will explore perceived product quality.

2. Conceptual Framework

Figure 1 represents the conceptual framework of this study. A total of 17 hypotheses
were constructed and were based on several literatures [10,18,23–25] (Table 1). Based on
this figure, there were seven exogenous variables (Workplace Environment, Company’s
Quality Culture, Quality Reward/Incentives, Teamwork and Cooperation, Perceived Tool-
ing/Machinery Condition, Perceived Material Quality, and Quality Training) and four
endogenous variables (Operator’s Quality Mindset, Leader’s Quality Mindset, Operator’s,
Operator’s Technical Skills, and Operator’s Technical Knowledge).

The main process plays a big role in shoe quality. This construction process includes
cutting materials, assembly (also referred to as stitching), stock fitting (Outsole/insole/
midsole preparations), and lasting (attaching the stitched parts or upper to the outsole,
midsole, and insole) [26].

The perceived shoe quality can be characterized depending on the construction, design,
and how the shoes fit the customer [23,27]. These three factors are dependent on the internal
effort of the manufacturer. Aside from internal efforts, Lombard [18] argued that soft
factors (Culture, Commitment, Teamwork, Training, Leadership, Employee Involvement,
and Rewards) and hard factors (Process Management, Conformance to Quality, Product
complexity, and Machine maintenance) affects product quality. In addition, Teh et al. [24]
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found that an improvement in workplace environment when it comes to health and safety
has a direct impact on product quality and reliability.
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Table 1. The hypotheses construct.

Code Hypothesis

H1 The workplace environment had a significant direct effect on the Leader’s quality mindset
H2 The workplace environment had a significant direct effect on the Operator’s quality mindset
H3 The company’s Quality Culture had a significant direct effect on the Operator’s quality mindset
H4 The company’s Quality Culture had a significant direct effect on the Leader’s quality mindset
H5 Quality rewarding/incentives had a significant direct effect on the Operator’s quality mindset
H6 Quality rewards/incentives had a significant direct effect on the Leader’s quality mindset
H7 A leader’s quality mindset had a significant direct effect on Operator’s quality mindset
H8 A leader’s quality mindset had a significant direct effect on perceived shoe quality
H9 The operator’s quality mindset had a significant direct effect on perceived shoe quality

H10 Teamwork and cooperation had a significant direct effect on perceived shoe quality
H11 Perceived tooling/machinery conditions had a significant direct effect on perceived shoe quality
H12 Perceived material quality had a significant direct effect on perceived shoe quality
H13 The operator’s technical skills had a significant direct effect on perceived shoe quality
H14 The operator’s technical knowledge had a significant direct effect on perceived shoe quality
H15 Quality training had a significant direct effect on the Operator’s technical skills
H16 Quality training had a significant direct effect on perceived shoe quality
H17 Quality training had a significant direct effect on the Operator’s technical knowledge

There is evidence to support a relationship between workplace environment and one’s
mentality [20]. A positive and encouraging workplace has many positive effects on the
employee. According to Horrevorts [28], there is a high correlation between a good and
positive workplace to an employee’s mindset and productivity. In addition, they stated that
a good workplace environment has a significant correlation with employees’ satisfaction
with their work as a whole which can lead to a more positive outlook towards work. Thus,
we hypothesized as follows:

Hypothesis 1 (H1). The workplace environment had a significant direct effect on the Leader’s
quality mindset.

Hypothesis 2 (H2). The workplace environment had a significant direct effect on the Operator’s
quality mindset.
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Culture plays a big role in one’s behavior and mindset. Each individual is exposed
to their own culture and is continuously affected by it when it comes to decision-making.
According to Boubakri [29], culture molds and shapes one’s attitude and beliefs. One’s
company culture must be defined and promoted because this significantly affects the
behavior of all employees. There is evidence that supports the relationship between a
culture and the mentality of a person [30]. Culture plays an important part in one’s
behavior, personality, and decision-making. Their study strongly suggests that there is a
strong connection between cultural background and productivity. Thus, we hypothesized
as follows:

Hypothesis 3 (H3). The company’s Quality Culture had a significant direct effect on the Operator’s
quality mindset.

Hypothesis 4 (H4). The company’s Quality Culture had a significant direct effect on the Leader’s
quality mindset.

Rewards are not limited to a monetary incentive; there are other forms of incentives
such as vacation time, recognition, material things, and many more. It can be tangible
and intangible, but it serves one main purpose, which is to achieve a certain goal (such
as higher productivity and better quality). There is evidence proving that rewards have
a direct impact on one’s mindset [31]. Their study concluded that extrinsic rewards have
a positive relationship with the intrinsic motivation of people. In addition, they stated
that rewards have an indirect effect on one’s creative performance. Thus, we hypothesized
as follows:

Hypothesis 5 (H5). Quality rewarding/incentives had a significant direct effect on the Operator’s
quality mindset.

Hypothesis 6 (H6). Quality rewards/incentives had a significant direct effect on the Leader’s
quality mindset.

An employee’s mindset is a big factor when it comes to perceived product quality. The
company can help mold and shape each employee’s mindset towards the organization’s
goals by:

• social modeling;
• social norms;
• signal credibility;
• respect autonomy;
• avoiding blame and focusing on growth (Paunesku, 2019).

There is evidence supporting the idea that one’s mentality has a direct effect on
perceived product quality [32]. One’s mindset manifests in one’s charisma, and that
charisma is channeled through the communication of one’s values and vision. Thus, we
hypothesized as follows:

Hypothesis 7 (H7). A leader’s quality mindset had a significant direct effect on Operator’s
quality mindset.

Hypothesis 8 (H8). A leader’s quality mindset had a significant direct effect on perceived shoe quality.

Hypothesis 9 (H9). The operator’s quality mindset had a significant direct effect on perceived
shoe quality.

Most employees are working positively when they are grouped into teams; however,
when working in teams, there is a need to balance out each member for them to work
towards a common goal. Shoe quality does not depend on one process, in fact, the outcome
of multiple processes dictates quality. By having a common goal regarding quality, all
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involved personnel must coordinate and communicate to address quality issues immedi-
ately in order to maintain the desired level of quality in the products. There is evidence
supporting the idea that teamwork has a direct impact on the perception of quality [33].
Thus, we hypothesized as follows:

Hypothesis 10 (H10). Teamwork and cooperation had a significant direct effect on perceived
shoe quality.

Machines and tooling are used to make the process of shoemaking more efficient with
consistent quality. Their condition contributes significantly to the outcome of every pair
produced. There is evidence supporting the idea that machine/tool condition has a direct
effect on the perceived quality of the product [34]. Machine and tooling effectiveness can
be measured, and it should be one of the things that are considered when producing a
high-quality product. Thus, we hypothesized as follows:

Hypothesis 11 (H11). Perceived tooling/machinery conditions had a significant direct effect on
perceived shoe quality.

In manufacturing shoes, raw materials are transformed little by little until they achieve
the desired construction, shape, and style. Different materials are combined to construct
the shoes needed by the customer. Before the processing begins, materials are checked one
by one or by batch, depending on the type of material and on where the material will be
processed. Each employee involved in processing should have the ability to distinguish
materials based on an accepted level of quality. The perceived material quality, noted by
the employee, is essential to avoid unnecessary defects during the manufacturing stage.
Thus, we hypothesized as follows:

Hypothesis 12 (H12). Perceived material quality had a significant direct effect on perceived
shoe quality.

There is evidence supporting the idea that technical skills have a direct effect on
perceived product quality. Special training programs can lead to improved technical skills.
A certain degree of mastery of a special process leads to process efficiency and it is directly
related to how one perceives product quality [35]. Thus, we hypothesized as follows:

Hypothesis 13 (H13). The operator’s technical skills had a significant direct effect on perceived
shoe quality.

When it comes to shoemaking, technical knowledge is crucial to the whole process
of producing the product. Technical knowledge is key to productivity because knowing
the purpose of every procedure in shoemaking will help the employee to eliminate the
non-value-adding task. There is evidence supporting the idea that technical knowledge has
a direct effect on perceived product quality. It has been found that knowledge of a specific
item influences efficiency [36]. Thus, we hypothesized as follows:

Hypothesis 14 (H14). The operator’s technical knowledge had a significant direct effect on
perceived shoe quality.

Technical skills in shoemaking are learned techniques/ abilities or methods required to
perform a task. A task can be completed successfully if it has passed the acceptable level of
quality that is defined by one’s technical knowledge. Technical knowledge can be learned
and understood by using a different approach. In shoemaking, it is the metrics used to
define the shoe’s standard; it involves color, length, width, and other descriptive items. The
purpose of providing training is to improve the degree of expertise and knowledge on a
specific topic or task. Many production problems can be solved by providing adequate
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training to all levels of the organization. There is evidence showing that providing training
has a direct impact on one’s skills and knowledge [37–41]. Research has found that there
is a relationship between training and motivation practices, and task efficiency. Thus, we
hypothesized as follows:

Hypothesis 15 (H15). Quality training had a significant direct effect on the Operator’s techni-
cal skills.

Hypothesis 16 (H16). Quality training had a significant direct effect on the Perceived shoe quality.

Hypothesis 17 (H17). Quality training had a significant direct effect on the Operator’s techni-
cal knowledge.

3. Methodology
3.1. Participants

The study was conducted for 3 months between February 2021 to April 2021 in
two shoe manufacturing factories located in Clark, Pampanga, Philippines. A sample of
350 shoe manufacturing workers from various departments participated in answering
a survey (Table 2). The samples will be grouped per department (Cutting department,
Upper department, Stock fitting department, Lasting department, Support Department
& Management). No incentive or reward was given to those who participated since all
respondents voluntarily answered the questionnaire.

Table 2. Descriptive statistics of participants.

Characteristics Category N %

Gender
Male 89 25.4%

Female 261 75.6%

Age

18–23 years old 128 36.6%
24–29 years old 161 46.0%
30–35 years old 52 14.9%

36 years and older 9 2.60%

Work Duration

1–6 months 40 11.4%
7–12 months 115 32.9%

13–18 months 95 27.1%
19–24 months 44 12.6%

25 months or more 56 16.0%

Department

Cutting Department 86 24.6%
Stitching Department 95 27.1%

Stock Fitting
Department 55 15.7%

Lasting Department 51 14.6%
Support Department 48 13.7%

Management 15 4.30%

Position
Direct 274 78.3%

Indirect 76 21.7%

3.2. Questionnaire

The questionnaire was distributed to the participants using an online survey and
paper surveys (Appendix A). All questions were in English and were translated to the
local language (Tagalog) to increase the participants’ understanding of the items. The
questionnaire consisted of different factors (leader’s quality mindset, operator’s quality
mindset, perceived tooling/machinery condition, operator’s technical skills, company’s
quality culture, and quality training) affecting the perceived superior shoe quality. It was
scaled using a Likert scale of 1 (strongly disagree) to 5 (strongly agree). This questionnaire
was conducted in order to assess and validate the effectiveness of current programs that
are being implemented in the factory.
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3.3. Structural Equation Modeling

SEM is a widely used analytical tool in the social sciences, wherein a theoretical model
is tested using data collected through surveys and questionnaires [22,42]. The maximum
likelihood estimation approach was utilized using AMOS22 to obtain the Structural Equa-
tion Model [43]. A full model test and goodness of fit test were used to evaluate the
difference between the hypothesized model and the observed data [22,44]. For the full
model test, the chi-squared test was used, whereas for the goodness of fit test, the following
model fit criteria was used: GFI, AGFQ, RMR, SRMR, RMSEA, TLI, NFI, PNFI, and AIC.
To ensure internal consistency within the data, Cronbach’s alpha was also used to evaluate
and assess the hypothesized model and observed data. Performing this test helped validate
the data’s accuracy [45].

4. Results

Table 3 shows the descriptive statistics of the initial and final models as well as the
mean, standard deviation, and variance of each item. Malkanthie [46] stated that it is hard
to get the model to have a good fit in the initial run, and that is why indices can be modified
to have a better fit by reducing the overall chi-square by adding covariance on indicators.

Table 3. Descriptive statistic of SEM.

Factor Item Mean Std.
Deviation

Variance
Factor Loading

Initial Final

Operator’s
Quality Mindset

OQM1 4.2743 0.57570 0.331 0.75 0.73
OQM2 4.1486 0.63848 0.408 0.76 0.73
OQM3 4.2771 0.57681 0.333 0.82 0.82
OQM4 4.2200 0.63800 0.407 0.58 0.81
OQM5 4.2800 0.60693 0.368 0.76 0.77

Operator’s
Technical Skills

OTS1 4.1286 0.61782 0.382 0.80 0.79
OTS2 4.2143 0.62178 0.387 0.68 0.85
OTS3 4.2086 0.61447 0.378 0.65 0.65
OTS4 4.2400 0.58599 0.343 0.68 0.71
OTS5 4.1771 0.67924 0.461 0.77 0.78
OTS6 4.1286 0.64947 0.422 0.70 0.64

Leader’s Quality
Mindset

LQM1 4.2257 0.69209 0.479 0.57 0.57
LQM2 4.3371 0.55168 0.304 0.74 0.74
LQM3 4.2286 0.58077 0.337 0.70 0.70
LQM4 4.2286 0.62817 0.395 0.66 0.66
LQM5 4.0829 0.67412 0.454 0.49 0.51
LQM6 4.2543 0.59214 0.351 0.78 0.78

Company’s
Quality Culture

CQC1 4.2857 0.56505 0.319 0.74 0.75
CQC2 4.2257 0.58434 0.341 0.77 0.77
CQC3 4.3057 2.28505 5.221 0.23 0.22
CQC4 4.1743 0.60174 0.362 0.72 0.69
CQC5 4.1029 0.69854 0.488 0.67 0.34

Workplace
Environment

WE1 4.0286 0.81833 0.670 0.50 0.50
WE2 4.1429 0.59813 0.358 0.62 0.63
WE3 4.3400 0.61159 0.374 0.68 0.68
WE4 4.1914 0.67322 0.453 0.66 0.65

Perceived
Tooling &
Machinery
Condition

TMC1 4.3114 0.61279 0.376 0.56 0.58
TMC2 4.0629 0.71939 0.518 0.78 0.83
TMC3 4.0286 0.73729 0.544 0.75 0.69
TMC4 3.9057 0.80807 0.653 0.50 0.45

Teamwork and
Cooperation

TC1 4.2771 0.62909 0.396 0.44 0.44
TC2 2.9057 1.27111 1.616 0.23 0.23
TC3 3.9200 0.73348 0.538 0.43 0.43
TC4 4.1771 0.64904 0.421 0.76 0.76
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Table 3. Cont.

Factor Item Mean Std.
Deviation

Variance
Factor Loading

Initial Final

Quality Training

QT1 4.0714 0.65387 0.428 0.64 0.66
QT2 4.1000 0.60442 0.365 0.67 0.75
QT3 4.1714 0.60493 0.366 0.57 0.59
QT4 4.1629 0.56578 0.320 0.66 0.69
QT5 4.0286 0.66366 0.440 0.61 0.48
QT6 4.0686 0.67784 0.459 0.69 0.67

Perceived
Superior Shoe

Quality

PSSQ1 3.9771 0.87927 0.773 0.45 0.48
PSSQ2 4.1000 0.78944 0.623 0.49 0.48
PSSQ3 4.1571 0.63867 0.408 0.68 0.73
PSSQ4 4.1400 0.63368 0.402 0.77 0.80
PSSQ5 4.1743 0.51446 0.265 0.73 0.78
PSSQ6 4.1314 0.64669 0.418 0.62 0.59

Figures 2 and 3 show the initial and final SEM for evaluating factors affecting perceived
superior shoe quality in the shoe manufacturing industry. Based on the initial evaluation,
several hypotheses were not significant, such as H2, H3, H5, H6, H7, H8, H12, H14, and
H17; therefore, several lines were removed in the final SEM. After performing indices
modification, and adding covariance on indicators, the finalized chi-square was a reduced
model with a better fit. The summary of the standardized direct effect, standardized
indirect effect, and the standardized total effect are shown in Table 4.
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Figure 2. The initial SEM for evaluating factors affecting perceived superior shoe quality in the shoe
manufacturing industry.

Table 4. Direct effect, indirect effect, and total effect.

No Variables Direct Effect Indirect Effect Total Effect

1 WE→ LQM 0.331 - 0.331
2 CQC→ LQM 0.863 - 0.863
3 CQC→ OQC - 0.535 0.535
4 LQM→ OQM 0.620 - 0.620
5 OQM→ PSSQ 0.167 - 0.167
6 TMC→ PSSQ 0.308 - 0.308
7 QT→ PSSQ 0.401 0.125 0.526
8 QT→ OTS 0.735 - 0.735
9 PTMC→ PSSQ 0.313 - 0.313

10 OTS→ PSSQ 0.172 - 0.172
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Figure 3. The final SEM for evaluating factors affecting the perceived product quality in the shoe
manufacturing industry.

Table 5 demonstrated the IFI, TLI, CFI, GFI, AGFI, and RMSEA of the final model. The
table shows that GFI, AGFI, and RMSEA have met the minimum cut-off value, although,
IFI, TLI, and CFI are nearly approaching the minimum cut-off value, which means it can
still be considered valid.

Table 5. The goodness of fit measures.

Goodness of Fit Measures
of the SEM Parameter Estimates Minimum

Cut-Off Recommended by

Goodness of Fit Index (GFI) 0.817 >0.80 Gefen et al. [47]
Adjusted Goodness of Fit

Index (AGFI) 0.802 >0.80 Gefen et al. [47]

Root Mean Square Error of
Approximation (RMSEA) 0.055 <0.07 Hair [48]

Incremental Fit Index (IFI) 0.873 >0.90 Hair [48]
Tucker Lewis Index (TLI) 0.876 >0.90 Hair [48]

Comparative Fit Index
(CFI) 0.874 >0.90 Hair [48]

Table 6 shows the reliability and validity of the constructs such as Cronbach’s α,
Factor Loadings, Average Variance Extracted (AVE), and Composite Reliability (CR). Factor
Loadings were utilized to evaluate the validity of each construct. If the AVE is higher than
0.5 it is acceptable, but we can accept 0.4 according to Fornell and Larcker [49]. If the AVE
is less than 0.5, but composite reliability is higher than 0.6, the convergent validity of the
construct is still adequate. Cronbach’s α and Composite Reliability (CR) both measure the
internal consistency between each set of items in a construct. Cronbach’s α and a CR that
achieved 0.70 or above means that the scale has good reliability.

In general, composite reliability that is greater than 0.6, and an AVE that is greater than
0.5, can indicate that the reliability of the model is good. Cronbach’s α and CR values above
0.90 are not desirable because they indicate that all indicator variables are measuring the
same phenomenon, and are therefore unlikely to be a valid measure of the construct [50].
CQC, OQM, LQM, PTMC, OTS, QT and PSSQ had a Cronbach’s α and CR greater than
0.7, and an AVE greater than 0.5, indicating that these variables were significant and were
internally consistent. Even WE could not reach the AVE minimum cutoff value, but this
can still be considered valid because its CR was higher than 0.6 [49].
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Table 6. Final SEM reliability and validity of the constructs.

Latent
Variables Items Cronbach’s

α

Factor
Loadings

Average
Variance
Extracted

(AVE)

Composite
Reliability

(CR)

WE

WE1

0.692

0.504

0.383 0.710
WE2 0.628
WE3 0.677
WE4 0.652

CQC

CQC1

0.812

0.751

0.511 0.806
CQC2 0.774
CQC4 0.691
CQC5 0.634

OQM

OQM1

0.859

0.730

0.596 0.880
OQM2 0.728
OQM3 0.818
OQM4 0.807
OQM5 0.773

LQM

LQM1

0.845

0.572

0.443 0.824

LQM2 0.740
LQM3 0.699
LQM4 0.656
LQM5 0.506
LQM6 0.778

PSSQ

SSQ3

0.836

0.720

0.518 0.809
SSQ4 0.793
SSQ5 0.772
SSQ6 0.575

PTMC
TMC1

0.742
0.580

0.500 0.746TMC2 0.834
TMC3 0.685

OTS

OTS1

0.858

0.792

0.493 0.853

OTS2 0.647
OTS3 0.649
OTS4 0.712
OTS5 0.759
OTS6 0.641

QT

QT1

0.812

0.660

0.417 0.808

QT2 0.748
QT3 0.587
QT4 0.691
QT5 0.485
QT6 0.670

5. Discussion

The shoe industry is expected to grow at a rate of 5.5% from 2020 to 2027, potentially
reaching up to USD 530.3 billion [1]. The goal of this study was to identify factors affecting
perceived shoe quality among shoe manufacturing workers. Several factors such as Opera-
tor’s Quality Mindset, Leader’s Quality Mindset, Operators, Operator’s Technical Skills and
Operator’s Technical Knowledge, Workplace Environment, Company’s Quality Culture,
Quality Reward/ Incentives, Teamwork and Cooperation, Perceived Tooling/Machinery
Condition, Perceived Material Quality, Quality Training, and Perceived Product Quality
were analyzed simultaneously using Structural Equation Modeling.
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5.1. Factors Affecting the Perceived Shoe Quality among Manufacturing Workers

The SEM indicated that the quality training provided by the company had a significant
effect on perceived superior shoe quality (PSSQ). Among all factors that had direct effects on
the PSSQ, quality training had the highest direct effect. In addition, quality training had also
shown a direct effect on the operator’s technical skills (OTS), wherein the OTS has an impact
on the PSSQ. Training given to employees helps them to be more interested in learning more
about their job and may help them eventually land a promotion. Bhat [51] concluded that
conducting more training significantly determines organizational performance. The shoe
industry is fast-paced and changes from time to time; therefore, having quality training
will help the employee to catch up with these changes.

Surprisingly, the results showed that the operator’s technical skills were more impor-
tant for the perceived shoe quality than the operator’s technical knowledge. The operator’s
technical skills had a significant direct (0.17), indirect (0.13), and total effect (0.17) on the
perceived superior shoe quality. This shows that workmanship should be the focus of the
training provided. Actual exercises and other related activities to improve technical skills
would be much more rewarding and beneficial than conducting classroom training. Shoe-
making requires a high degree of customization and shoes ar mostly built by hand. Each
operator is required to be very precise when completing manual processes. According to
Reznick [52], teaching technical skills is a very crucial task. There is no easy way to achieve
it, other than through mastering the basics manually and continuously. Another item that
should be prioritized is the operator’s quality mindset, because it is more significant for
perceived superior shoe quality than that of the leader’s quality mindset. The workplace
environment, the company’s quality culture, and the leader’s quality mindset indirectly
affect perceived product quality through the operator’s quality mindset.

The operator’s quality mindset had a significant direct effect (0.17) and total effect
(0.17) on perceived superior shoe quality. Aside from the operator’s skills and knowledge
of the process, their quality mindset should be developed as well. The results suggest
that their quality mindset can affect perceived superior shoe quality. Having programs to
promote a quality mindset will increase quality awareness and improve product quality.

It is evident that the leader’s quality mindset directly affected the operator’s quality
mindset (0.62), which subsequently led to the perceived shoe quality. It is important to
note that the leader’s role is to teach, guide, and nurture the employees under his/her
commands at work. Having the leader push his/her people towards adopting a quality
mindset will lead to a higher perceived shoe quality. The workplace environment and the
company’s quality culture directly affect the leader’s quality mindset and indirectly affect
the operator’s quality mindset.

Finally, based on the results, it is visible that teamwork and cooperation had a signif-
icant direct effect (0.31) and total effect (0.31) on the perceived shoe quality. It is not sur-
prising for teamwork and cooperation between employees to have an impact on perceived
quality because shoe manufacturing is a combination of numerous processes, wherein the
shoes pass from one operator to another, who then perform different tasks. To reach the
desired shoe quality, communication and feedback between employees is necessary. This
level of communication and feedback, regarding quality, can only be achieved if teamwork
and cooperation is present between every member of the organization.

5.2. Perceived Shoe Quality and Open Innovation

Open innovation has become an important issue [53–72], including for shoe quality.
Currently, the perception of shoe quality by shoe manufacturing workers depends on
what they currently know from previous experiences in shoemaking. Workers also rely
on their current experiences, which they encounter as they repeat their assigned process.
Goals and quality standard-setting are important; once this is properly established in the
mind of the worker, it can promote user innovation. The shoe-making process consists of
multiple manual steps wherein construction occurs part by part. The process standards
that have been set out can be subject to adjustment, especially if a more efficient way is
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thought of. A worker that is directly exposed or is closer to the process can easily identify
alternatives on how to perform the process, but it should be verified and validated before
making adjustments. Perception of the quality of workers significantly contributes to user
innovation because it forms the basis of what they can and cannot do.

Most of the time, employees at different levels have different perceptions of shoe
quality. These gaps can be a big factor in the quality of the end product. Perception of quality
varies for different levels of employees; thus, this can contribute to an inconsistency in
quality perception. Usually, mid-level to high-level management have already established
a good understanding of quality, which has been gained through experience. That is
why they could take a different view on the process of shoemaking, compared with the
perspective of a basic level employee. Low-level employees lack experience, which can be
improved by using the quality perception model. Open innovation is a good thing and is
highly recommended to help improve quality perception. Viewing the process through the
eyes of a highly experienced shoemaker will promote innovation and improvement.

6. Conclusions
6.1. Theoretical Implications

With the continuous growth of the shoe manufacturing industry, it is important to
focus on the quality of the product. The goal of this study is to identify factors affecting
the perceived quality of shoes among shoe manufacturing workers. Structural Equation
Modeling (SEM) indicated that quality training was the most significant factor on perceived
shoe quality, indicating that quality training should be prioritized and included in company
programs to sustain quality products. Interestingly, perceived tooling/machinery condi-
tions, teamwork and cooperation, the operator’s technical skills, and the operator’s quality
mindset also had significant effects on perceived shoe quality. Having to understand the
factors that influence perceived superior shoe quality will help management focus on the
factors that have significant effects on product quality.

This study is one of the first studies that explore shoe manufacturing workers’ percep-
tions of shoe quality. The results may convey information for future research on perceived
product quality, particularly for shoe industry. Finally, our framework can be utilized to
enhance perceived product quality in shoe manufacturing industries worldwide.

6.2. Practical Implications

The perceived quality can be improved using numerous approaches, but the model
specifies the items that should be focused on when it comes to perceived quality improve-
ment in a manufacturing setup. Based on our study, training is very important, and is a
practice that is continuously implemented in even world-class factories. It is considered
a very effective technique when it comes to moving personnel towards a certain goal.
Although other factors affect perceived quality, including perceived tooling/machinery
conditions, teamwork, and cooperation, the operator’s quality mindset and the operator’s
technical skills should also be considered when improving quality in a manufacturing
setup. This model implies that those factors also contribute to the perceived shoe quality.

Similarly to some industries [73,74], the shoe manufacturing industry is very complex,
and having a lead that helps improve quality will be a great asset. Producing the correct
quality is a must in shoemaking, because shoe repair can multiply the cost of manufacturing
by four to five times. If training is not effective when it comes to improving quality, other
factors can be further investigated and considered.

6.3. Limitations and Future Research Direction

Despite the significant contributions of the current study, there are several limitations
that the authors would like to acknowledge. First, this study only measured the perceived
quality rather than the quality itself. Future research that combines subjective and objective
measures would be promising. Second, the effect of several additional factors was still
underexplored. Future research can accommodate several additional factors such as quality
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programs, job design, employee satisfaction, and process difficulty [75–78]. Lastly, machine
learning algorithms such as random forest classifier and artificial neural network could be
utilized to determine an accurate predictive model.
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Appendix A

Table A1. The constructs and measurement items.

Construct Factors
Code Measure Supporting Studies

Operator’s Quality
Mindset

OQM1 I know the importance of the quality of our product.

Lombard [18],
Meslec et al. [32]

OQM2 I perform the operation while thinking about the quality.
OQM3 I am committed to maintaining quality in producing shoes.
OQM4 I know basic quality issues in my department.
OQM5 I involve myself in making quality improvements.

Operator’s Technical
Knowledge

OTK1 I know the specification to follow in my designated process.
Lombard [18],
Wu et al. [36]

OTK2 I am aware of the quality key point/s in my designated process.
OTK3 I receive training about quality from time to time.
OTK4 I can identify products that do not meet the standards.

Operator’s Technical
Skills

OTS1 I know how to technically perform my task.

Lombard [18], Pinto
et al. [35]

OTS2 I have the ability/skill to produce quality products.
OTS3 I am doing the proper procedure based on the Process SOP.

OTS4 I have been provided with technical training to perform
efficiently.

OTS5 I complete the process by following standard procedures
consistently.

OTS6 I am technically capable of producing quality shoes.

Leader’s Quality
Mindset

LQM1 Quality is the priority of my leader.

Meslec, N., et al. [32]

LQM2 Leaders know the correct standards in our product.
LQM3 Leaders promote quality awareness from time to time.
LQM4 Leaders motivate the employees to maintain good quality.
LQM5 Leaders can identify if I am not maintaining quality.
LQM6 Leaders are committed to maintaining good quality.
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Table A1. Cont.

Construct Factors
Code Measure Supporting Studies

Company’s Quality
Culture

CQC1 The company promotes the importance of quality.

Bakas, D., et al. [30],
Ebadollah, A., [38]

CQC2 The quality program is supported by the management.
CQC3 The company prioritizes making quality products.
CQC4 We solve the root causes of a quality problem.
CQC5 Everyone follows one quality standard.

Workplace
Environment

WE1 I work in a good environment that promotes quality.
Bakas, D., et al. [30],
Kamarulzaman, et al.

[20]

WE2 There are visuals posted to remind me about quality.
WE3 Quality is important to the management.
WE4 Everyone strives to make quality products.

Material Quality

MQ1 The quality of the material is important.

Lombard [18]
MQ2 I check the material quality before processing.
MQ3 Someone in charge maintains the material’s quality.
MQ4 I am knowledgeable in checking the material quality.

Tooling/ Machinery
Condition

TMC1 Tooling/machine conditions are important to the quality.
Lombard [18],

Suryaprakash et al.
[34]

TMC2 I know when the tool/machine is not in good condition.
TMC3 I have the proper tool/machine to produce quality shoes.

TMC4 I only operate when my tool/machine will produce quality
shoes.

Teamwork and
Cooperation

TC1 We need a team effort to maintain quality.
Tohidi, H., [39], Axon

et al. [33]
TC2 My team does not cooperate in maintaining quality.
TC3 Another department helps to improve quality problems.
TC4 We maintain good quality by having good communication.

Quality Training

QT1 I have received a quality training.

Marta, R, et al. [40],
Tabassi et al. [37]

QT2 Some trainers are in charge of providing training regularly.
QT3 Quality training has been effective.
QT4 I learned the important key points during training.
QT5 Training is provided when making new styles.

QT6 I have received enough training to ensure the quality of
products.

Quality Reward/
Incentive

QRI1 I will be motivated if we have incentives for maintaining
quality. Klor, E. F., et al. [41],

Shaheen et al. [31]QRI2 It is hard to maintain quality when there is no reward.
QRI3 I deserve a reward for maintaining quality.

Perceived shoe Quality

PSQ1 I only pass good quality shoes to the next process.
PSQ2 I do not accept shoes with defects.
PSQ3 I know what a quality product looks like.
PSQ4 I always aim to make superior quality shoes.
PSQ5 I know what a quality product looks like.
PSQ6 I always aim to make superior quality shoes.
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