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1. Introduction

Companies in today's competitive business scene face a variety of obstacles, including fierce
competition, quality standards, laws, technology improvements, and shifting consumer preferences
[10,28]. To solve these problems, corporations are looking into ways to lower production costs while
keeping high quality, making their products more accessible and inexpensive to a wider market [68].
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In the industrial manufacturing sector, leadership and senior management in private organizations
are increasingly focusing on product quality as the key means of achieving organizational goals and
meeting consumer expectations [55]. The negative effects of providing low-quality products and
services are significant, as generating quality items helps to develop client loyalty, which leads to
higher consumer satisfaction and trust [48,92]. Organizational management is responsible for
ensuring that only approved standards are followed in order to generate quality products and
services.

General Electric (GE) has received recognition for its dedication to quality improvement and
business sustainability through the use of Total Quality Management (TQM) and Six Sigma processes
[37]. These initiatives have been critical in increasing operational efficiency, lowering expenses, and
cultivating a culture of continuous improvement inside the firm. The effective application of TQM
methods has been related to increased quality outcomes and operational efficiencies, which are
critical for sustaining corporate growth and achieving consumer expectations [76]. GE's commitment
to sustainability is inextricably linked with its quality improvement programs. The organization has
implemented strategies that attempt to increase product quality while simultaneously reducing
environmental effect [57]. For example, GE has invested in renewable energy technologies and
energy-efficient solutions to connect its commercial strategy with global environmental objectives
[64]. This commitment is shown in the creation of hybrid microgrid systems that use renewable
energy sources, improving energy quality and reliability while reducing carbon emissions [17]. GE's
use of quality management principles, particularly TQM and Six Sigma, has been critical to its efforts
to improve continuously and sustain the business. By establishing a quality culture and incorporating
sustainable practices into its operations, GE not only improves its competitive advantage but also
positively contributes to environmental sustainability.

The concept of Cost of Poor Quality (COPQ) and operational performance has received a lot of
attention in recent years, as companies strive for continuous improvement [72]. COPQ refers to the
costs associated with defects, failures, and inefficiencies caused by poor quality, all of which can have
a negative impact on operational performance and overall business success [20]. Recent studies have
shown that poor product quality has a direct influence on operational and financial performance,
underlining the need of quality management systems that can detect and correct quality issues
before they become more serious problems [1]. Operational capabilities mediate the relationship
between collaborative supply chain management and operational performance [52]. According to
research, firms that properly harness operational capabilities can dramatically enhance their
performance measures, resulting in lower COPQ levels [85]. An emphasis on improving operational
capabilities, such as process optimization and resource management, can result in higher quality
outputs and lower costs associated with low quality.

Poor-quality practices in the manufacturing industry can result in significant operational
inefficiencies, underlining the importance of stringent quality control procedures and training
programs to align all stakeholders with quality standards [31]. Service strategy and quality are also
important factors in operational efficiency, as firms that adjust their service plans to suit changing
client expectations can considerably improve their operational performance. Leadership, constant
improvement, and client orientation are all part of operational excellence. Prioritizing operational
excellence enables firms to detect and address quality issues proactively, reducing the expenses
associated with poor quality [75,100]. Integrating quality checks into the manufacturing process can
help discover flaws early on and limit the need for costly rework [96-97]. Organizational culture is
critical to operational success, since aligning it with operational strategy can dramatically increase
innovation outcomes and operational performance [82]. As the corporate landscape evolves,
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addressing quality issues and their related costs will remain an important area of research and
practice.

This study explores the role of continuous improvement in mitigating the impacts of poor-quality
costs on operational performance. Poor-quality costs, which can be internal, external, appraisal, and
prevention costs, significantly impact an organization's efficiency and overall performance [72]. In
General Electric, where innovation and reliability are paramount, understanding and mitigating these
costs through effective continuous improvement strategies is essential for maintaining a competitive
advantage [37]. Continuous improvement methodologies, such as Lean and Six Sigma, have been
widely adopted to enhance operational performance by eliminating waste and improving processes.
Aligning continuous improvement practices with operational goals is crucial for organizations striving
to achieve excellence in performance metrics [62]. However, the sustainability of continuous
improvement programs remains a challenge due to the lack of understanding of causality and
feedback from other factors, such as soft human issues. Continuous improvement serves as a
mediator between the expense of poor quality and operational performance, making it crucial for
organizations to exercise caution when allocating resources and effort towards implementing
continuous improvement [96,97]. This process involves the utilization of diverse tools,
methodologies, and approaches aimed at enhancing quality and minimizing expenses [35].

Choosing the appropriate methodology for problem-solving and process improvement within an
organization is a challenge [7]. Factors such as measurement and improvement, return on
investment, management support, awareness, and strategic alignment contribute to poor
continuous improvement implementation and cost of quality betterment [27,101]. The study
emphasizes the importance of measuring the effectiveness of continuous improvement initiatives in
mitigating poor quality costs. Organizations must establish robust performance metrics that
accurately reflect the impact of continuous improvement efforts on operational performance,
considering both financial metrics and qualitative aspects like employee satisfaction and customer
feedback [7]. The study underscores the intricate relationship between the costs of poor quality and
operational performance, with continuous improvement serving as a pivotal mediator. By
implementing effective continuous improvement strategies, organizations like General Electric can
significantly reduce the financial burden of poor-quality costs while simultaneously enhancing their
operational performance. The findings of this study are expected to contribute to the broader
discourse on quality management and operational excellence, providing valuable insights for
practitioners and researchers alike.

2. Background of Study

This study covers an important operational management issue on how continuous improvement
activities might mitigate the detrimental effects of low-quality costs on performance. The problem
statement recognizes that low quality expenses can severely reduce an organization's operational
efficiency and performance [93]. General Electric has long prioritized quality and operational
excellence, making this relevant. Poor-quality costs include internal, external, appraisal, and
preventative costs. These costs can account for 10% to 40% of total operational expenses in some
organisations [29]. These costs effect customer satisfaction, brand reputation, and the bottom line.
General Electric, which prioritizes innovation and reliability, must understand and mitigate these
costs through continuous improvement efforts to stay competitive.

Continuous improvement is essential for market competitiveness as to stay competitive; firms
must continuously improve quality [25]. Organizations' continuous improvement efforts often focus
on optimizing production processes within the company's scope, ignoring external effects [3, 13, 42].
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The company must be careful when allocating resources and effort to continuous improvement [98].
This process uses several tools, methods, and approaches to improve quality and reduce costs [8].

Continuous improvement assessment is complicated by the need for accurate quality cost
methodologies, awareness, and direction for enhancement initiatives, as well as a lack of objective
metrics like quality cost data [4,101]. Most organizations lack objective measurements like quality
cost data, which can make it difficult to research continuous improvement as a mediator [2].
Unholistic optimization of continuous improvement procedures without addressing the impacts on
the complete business network will prevent the enterprise and organization from seeing the entire
business system or manufacturing network [74,96,101]. Effective Cl initiatives can minimize poor-
guality costs and improve operational performance for companies like General Electric [8].

2.1 Continuous Improvement

Continuous Improvement (Cl) is a crucial principle in various fields, including business, education,
and engineering, that aims to optimize performance and bring about lasting positive change [32,34].
Traditional Cl approaches may struggle in fast-paced environments, leading to the proposal of novel
data-driven methods [86]. Cl is essential for increasing productivity and ensuring a company's
development and survival in a constantly changing global market [91]. It promotes constant insertion
of small incremental improvements, leading to better results in terms of efficiency and quality [65].
Cl methodologies such as Lean, Kaizen, Six Sigma, and Agile are commonly used to enhance
organizational processes [8]. Tools like Process Mapping, Gemba Walk, and Kaizen Events are
recommended for continuous improvement [8]. Management support plays a significant role in
strengthening the relationship between continuous improvement systems and internal process
performance [87].

However, implementing Cl initiatives within business organizations presents various challenges
[32]. High failure rates are reported due to factors such as motives and expectations, culture and
environment, management leadership, implementation approach, training, project management,
employee involvement levels, and feedback and results [68]. Enablers for successful implementation
include having a common area for collaboration between actors in a value chain, a systematic
approach ensuring learning and lasting improvement, and a culture for continuous improvement
[28]. Inhibitors include the lack of culture for continuous improvement and the absence of support
management systems, hindering the entire workforce's involvement in the Cl process [45]. Another
significant challenge is the lack of adequate training and knowledge among employees regarding
continuous improvement methodologies [51]. Organizations must prioritize training and
development to equip their workforce with the skills needed to effectively engage in continuous
improvement efforts [34,51].

Cl is a critical process that organizations must integrate into their operations to improve
performance and maintain competitiveness. However, it can be challenging due to external factors
such as the business and investment climate, which can negatively impact the implementation of Ci
[45]. To mitigate this, organizations must ensure that Cl initiatives are clearly linked to their strategic
goals and understood by all stakeholders [38]. Another challenge is the poor use of adequate
measurement systems for monitoring Cl [67]. Without meaningful metrics, organizations may
struggle to gauge the success of their Cl efforts, leading to uncertainty about the value of the efforts
[28]. A robust framework for measurement and evaluation is essential for tracking progress,
identifying areas for further improvement, and demonstrating the impact of Cl initiatives [67].

The key components of a successful Cl process in lean manufacturing involve structured
approaches, employee involvement, and the use of tools and techniques [13]. Organizational culture
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and leadership play a crucial role in facilitating Cl, while data analysis and performance measurement
are essential for driving Cl [81]. However, organizations may face challenges and barriers when
implementing Cl initiatives.

Cl is significantly influenced by various factors, and it is crucial to manage them effectively by
identifying appropriate metrics for each aspect [26]. Cl should prioritize the involvement of
individuals in ongoing improvement initiatives and activities, aiming to instill the belief in their
capacity to contribute innovative ideas [54]. Aligning Cl with strategic objectives ensures that
improvement initiatives align with organizational goals, enhancing the likelihood of successful Cl
implementation and integration into daily operations [83]. The Cl methodology is a systematic and
ongoing approach used by organizations to gradually enhance processes, products, or services over
time [26]. It involves the methodical process of identifying, analyzing, and executing enhancements
to attain higher levels of efficiency, effectiveness, and overall excellence [65]. The core principle
underlying Cl is the dedication to Cl, cultivating a culture of acquiring knowledge and adjusting
accordingly [67]. CI methodology is not universally applicable; businesses have the flexibility to
modify and tailor these concepts to suit their individual requirements and circumstances [26,28,67].

Organizational support is a crucial factor in the success of Cl systems, as it refers to the level of
managerial commitment and effort invested in constructing and maintaining them [33]. Standardized
organizational structure plays a crucial role in influencing employees' engagement in practices
associated with Total Quality Management (TQM) [54]. The commitment of top management
establishes a framework for resource allocation, employee engagement, and the integration of CI
practices into daily operations [57]. This alignment with strategic goals ensures that improvement
efforts are not perceived as isolated projects but are integral to the organizational fabric [81].
Training is crucial for cultivating the necessary skills and knowledge among employees to actively
engage in the company's innovation process [53,79,99]. Training and education play a pivotal role in
determining employees' engagement in Cl quality activities, as this impact can be observed either
directly, with training and education positively influencing involvement, or indirectly through other
variables such as self-efficacy [98,99]. Training fosters a shared understanding of improvement
methodologies, such as Lean or Six Sigma, among employees at various organizational levels, creating
a common language and facilitating collaboration [53].

The usefulness of participating in a perpetual enhancement initiative is vital for achieving
organizational triumph [71]. Engaging employees at every hierarchical level in ongoing enhancement
is crucial for multiple reasons [49]. Frontline staff have significant insights into everyday operational
issues, which contribute to a thorough grasp of potential for change. Their participation cultivates a
feeling of possession and dedication, augmenting the execution of enhancement endeavors.
Involvement from employees at all hierarchical levels fosters a culture of cooperation and collective
accountability, dismantling barriers between different departments within the firm [86]. Facilitating
employee engagement in the Cl process is crucial for cultivating a culture of ongoing learning and
advancement within the firm [71]. When employees perceive it as convenient to give ideas and
suggestions, they are more inclined to actively engage, resulting in a more resilient culture of Cl [44].
Efficient involvement enables ongoing learning and adjustment, and employees are more inclined to
participate in Cl endeavors when the process is smooth and uninterrupted, enhancing the
organization's capacity to respond to evolving market conditions [104].

2.2 Cost of Poor Quality

Cost of Poor Quality (COPQ) is a critical aspect of business management that significantly impacts
an organization's financial performance [23,74,92,97]. It encompasses expenses incurred due to
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substandard products or services and adversely affects the cost, scope, and schedule of projects,
leading to reduced productivity and profitability [59]. Continuous quality improvement is crucial for
competitiveness, and the correct application of quality tools can help identify the root causes of
quality problems and enhance productivity and quality [9].

The implementation of a closed-loop analysis and improvement mechanism when establishing a
measurement quality system in the manufacturing industry has been shown to significantly reduce
quality failure costs [56]. The use of a quality cost model can be instrumental in measuring the overall
performance of organizations and facilitating the improvement process of product quality [55]. The
implementation of a COPQ system has been shown to decrease COPQ, increase labor productivity,
and enhance profitability in construction projects [59, 60]. The classic PAF (Prevention-Appraisal-
Failure) model classification has been used to develop a mathematical model for estimating COPQ
within manufacturing supply chains [5]. Components of COPQ are categorized into prevention costs,
appraisal costs, internal failure costs, and external failure costs [94]. A study in the construction
industry demonstrated a significant reduction in COPQ from 36.41% to 15.07% after the
implementation of a COPQ measuring system, highlighting the effectiveness of such systems in
facilitating continuous improvement [60].

However, implementing a COPQ system can be a significant challenge for many organizations
[96]. If the organization did not react on the quality matters, the quality problems and a defect rate
greater than zero lead to a decrease in total production costs, indicating that production costs grow
dramatically due to poor quality [18]. Lack of measurement and recording method is one of the
challenges in implementation of the COPQ, as it remains hidden because it is not typically measured
and recorded in existing accounting systems [60]. Management often fails to initiate timely corrective
actions due to this lack of knowledge, adversely affecting the cost, scope, and schedule of projects
[60]. Data analytics plays a vital role in identifying and addressing COPQ challenges by providing
insights into quality management factors and enabling the measurement and reporting of the cost of
quality [61]. Different industries approach the measurement and reduction of COPQ through specific
strategies such as process monitoring and control plans in the construction field and the use of lean
and Six Sigma approaches in manufacturing [8].

The COPQ framework identifies four main categories of costs: appraisal, prevention, and internal
failure and external failure [20]. Appraisal costs are the expenses incurred by an organization to
inspect, test, and assess items to ensure adherence to quality standards [20]. These costs are crucial
for identifying and preventing problems before delivery of items to customers, contributing
significantly to total quality assurance [27]. Prevention costs involve proactively implementing
measures and strategies to prevent defects and quality issues in the manufacturing process [16].
These costs include establishing product specifications, quality planning, quality assurance, and
training individuals in quality improvement systems [89]. These costs require investments from
company executives to provide training, develop products, and establish quality improvement
programs [71].

Internal failure costs refer to the financial burdens experienced by an organization due to defects
and quality issues identified within the production process before the product reaches the customer
[95]. These costs include rework, scrap, wasted labor and materials, overhead costs, supplier scrap
and rework, failure analysis, lost time due to quality defects, opportunity costs, reinspection, and
retesting [27]. Failure to address issues at this stage can lead to increased production costs or missed
opportunities for business improvement [28]. External failure costs, on the other hand, refer to the
financial impact incurred by an organization due to defects and quality issues identified by customers
after the product has reached the market [16]. These costs include warranty claims, product recalls,
customer returns, and potential damage to the organization's reputation [16]. Effectively controlling
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and reducing expenses resulting from external failures is crucial for enhancing customer loyalty and
maintaining a favorable brand reputation.

2.3 Operational Performance

Operational capabilities, such as quality and low cost, directly affect firm performance among
service firms, with technological intensity strengthening the relationship between quality capabilities
and business performance [46, 80]. OP significantly influences financial performance, with
competitively distinct operations enabling high efficiency operations, which in turn positively affects
financial performance [24, 50]. The alighment between the business environment and operating
strategy positively influences OP in the manufacturing industry [66].

Operational performance (OP) significantly impacts overall firm performance, including sales,
sales growth, profitability, and market share [58]. Key performance indicators (KPls) are essential for
evaluating operational efficiency and process effectiveness in various industries [40, 47, 92].
Implementing OP is challenging due to various organizational and cultural aspects, including
alignment between the business environment and operating strategy, operational excellence
practices like Lean and Six Sigma, and securing total support from top management to integrate
performance management into the organizational culture [69].

In industries like oil and gas, achieving operational efficiency is challenging due to the complexity
of remote and extreme operational environments [102]. The chemical industry faces challenges
related to the lack of qualified personnel and resistance to change at various levels within
organizations. To address these challenges, strategies such as full integration of assets and processes,
joint implementation of technology and production strategies, and the use of new technologies are
recommended [30,73].

Quality is crucial for OP, as it entails conformity to specified specifications and has emerged as a
paramount concern for businesses offering both goods and services [71]. Quality-oriented practices
across product design, supply chain management, and total quality management are crucial for
optimizing operational performance in manufacturing [36,49]. Investing in quality improvement
processes, supplier relationships, and supply chain integration can enhance productivity, reduce
costs, and improve customer satisfaction [45,71]. Manufacturing flexibility is a crucial aspect of
organizational performance that allows a manufacturing system to adapt to both internal and
external changes [47-48]. It enhances business success by providing a variety in response repertoire
to manage customer demand fluctuations, improving workflow and organizational efficiency [15, 41
77]. Lead time reduction is another significant indicator of OP, allowing the manufacturing segment
to respond more quickly to customer demands and adapt more easily to market conditions, customer
preferences, and technological advancements [6]. This flexibility enhances an organization's ability
to stay competitive. Inventory management plays a pivotal role in OP across all businesses [15].

Efficient inventory management, enabled by real-time tracking and forecasting, allows
manufacturers to hold less excess inventory, reducing costs associated with storing, managing, and
financing unnecessary inventory [22]. By implementing the right inventory management techniques,
manufacturers can enhance their operational performance, improve customer service, and gain a
competitive edge [73,88]. Productivity is another important aspect of OP, as it helps balance non-
financial and financial variables [85]. However, traditional performance metrics may inadvertently
encourage overproduction by maximizing output from individual pieces of equipment or operators
[43]. Productivity can streamline processes and eliminate waste through productivity improvements,
leading to greater output per unit of input and increased profit margins [63]. Cost reduction is
another key aspect of OP, as it aims to decrease total expenditure on a specific project or operation
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[90]. Lean manufacturing, as a set of waste reduction strategies, is expected to improve cost
performance, typically measured in terms of unit manufacturing cost [78].

3. Methodology

The study's scope is limited to 7540 respondents from One Field Services (OFS) within GE,
representing all five operational zones globally. Several major considerations were used to justify the
selection of GE field service staff as target respondents. These professionals are heavily involved in
task execution at client sites, giving them personal familiarity with operational obstacles and quality
issues. Their close closeness to operations provides vital insights into delivering quality services in
real-world circumstances.

In this study, GE's operational areas will be divided into five regions: North America (NAM), Latin
America (LATAM), Middle East (MEA), Asia Pacific (APAC), and Europe (EU). GE's operations are
organized into five distinct regions, each with its own unique characteristics and contributions to the
company's global strategy. GE's initiatives in these five locations reflect its commitment to innovation
and continuous improvement, which are critical for reducing the costs associated with poor quality
and enhancing operational performance. Every location has a unique role in GE's overall strategy and
performance, which is critical to the company's continued success in the global marketplace.

Data collecting using questionnaires and surveys via email has become an important way for
doing business research, particularly within firms [19]. This method enables researchers to collect
quantitative and qualitative data swiftly and cost-effectively [12]. The use of email as a survey
medium takes advantage of its widespread use in modern communication, giving it a realistic option
for reaching a large number of people within a business [11].

This study collects data via email, and the focus group consists of GE employees who work
expressly for the corporation. Keeping this in mind, the following benefits are considered. This is also
considered, as the focus of this research will be on all five sites where GE operates across the world.
The pilot study had 50 respondents who had no trouble understanding the format of the
qguestionnaire, while the actual data collection involved 375 respondents.

This research addresses the following research questions:

3.1 Research Question 1: Does the COPQ have a significant relationship to CI?

To analyze the relationship between the COPQ and CI. The result is vital for firms seeking to
improve their operational efficiency and production. This analysis elucidates how inefficiencies,
flaws, and errors in processes influence overall quality costs and impede continuous improvement
activities. This knowledge can assist practitioners in pinpointing areas for enhancement and
distributing resources efficiently to reduce quality expenses, therefore promoting a culture of
continuous improvement inside the firm.

3.2 Research Question 2: Does Cl have a significant relationship to OP?

To investigate the relationship between Cl and OP. The results will yield significant insights into
the efficacy of enhancement initiatives in improving overall organizational performance. This
research aims to clarify how ClI methods, including lean management and Six Sigma, promote
efficiency, minimize waste, and boost production. This knowledge can guide firms in adopting
optimal practices and methods for enhancing their operational performance, therefore securing a
competitive advantage in the market.
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3.3 Research Question 3: Does Cl mediate the relationship between the COPQ and OP?

To examine if Cl mediates the relationship between COPQ and OP. It is essential for
comprehending the fundamental mechanisms that propel performance enhancements. This
investigation of the mediation effect can reveal how Cl activities serve as a catalyst in alleviating the
negative impacts of poor-quality costs on OP. This insight can assist firms in formulating more
effective quality management strategies that stress continuous improvement to enhance operational
efficiency and overall performance outcomes.

4. Results

The pilot study aimed to assess the scale's accuracy and reliability. To ensure exact and consistent
measurement throughout time and across multiple instrument items, Cronbach's alpha was used to
test the variables' internal consistency and reliability [14, 21]. Cronbach's alpha is commonly
recognized as the standard approach for evaluating scales with numerous components [84].

The preliminary test findings suggested that the data acquired in the main study would be more
dependable, yielding precise and convincing results. The results of the item reliability tests conducted
on the pilot study outcomes revealed a high level of consistency among the items within each
variable. Cronbach's Alpha values for each variable are displayed in the table below.

Table 1
Cronbach Alpha result from pilot study
. Items Cronbach’s

Variables Alpha

coprPQ 24 .994
- Prevention 6 .979
- Appraisal 6 .975
- Internal Failure 6 .976
- External Failure 6 .974
Continuous Improvement 24 .978
- Alignment 5 .976
- Methodology 4 .975
- Organizational Support 4 .967
- Training 4 973
- Usefulness 4 .800
- Ease of Participation 3 .966
Operational Performance 42 .997
- Quality 8 .986
- Flexibility 6 .975
- Lead Time 7 .988
- Inventory 7 .982
- Productivity 8 .986
- Cost of Reduction 6 .979

4.1 COPQ Have a Significant Relationship with Continuous Improvement

The relationship between COPQ and Continuous Improvement (Cl) is crucial for organizations like
General Electric to enhance their operational performance. COPQ encompasses all costs arising from
inadequate quality, including internal and external failures, appraisal costs, and prevention costs.
Understanding how these costs impact Cl initiatives is essential for organizations aiming to enhance
their performance.
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The study found that COPQ significantly influences Cl, with a substantial effect size of 0.600.
Enterprises with elevated COPQ levels are incentivized to implement Continuous Improvement
activities to mitigate expenses related to quality concerns. Cost-reduction strategies such as
enhanced evaluation, preventive, and failure cost management propel ongoing improvement
processes. This aligns with current literature, indicating that organizations with elevated COPQ are
generally more dedicated to enhancing procedures and eradicating inefficiencies. Furthermore, the
analysis substantiated that the COPQ exhibits a substantial positive correlation with Cl. The path
analysis demonstrated a robust and statistically significant association (H1: B = 0.612, t = 8.594, p <
0.001), where H1: COPQ has a significant impact on Cl.

Minimizing COPQ directly facilitates the promotion of Continuous Improvement within an
organization. Organizations that proactively address and reduce COPQ are more likely to successfully
implement and maintain Cl initiatives. This highlights the significance of managing quality-related
costs as a strategic initiative to foster sustainable enhancements. Continuous improvement (Cl) is
fundamentally about making incremental enhancements to processes, products, or services over
time. The application of Cl techniques, such as Lean and Six Sigma, has been shown to effectively
reduce waste and improve efficiency, which in turn can lead to a decrease in COPQ. Investment in
prevention and appraisal activities often see a reduction in failure costs, which are a significant
component of COPQ.

Employee participation in Cl initiatives is a key determinant of successful Cl implementation.
When employees perceive Cl activities as beneficial and are encouraged to participate, organizations
can leverage their insights to identify areas where COPQ can be reduced. Training and development
are also critical components that influence the effectiveness of Cl initiatives. Strategic focus of an
organization plays a significant role in shaping its approach to Cl and COPQ. A culture surrounding CI
that promotes openness, collaboration, and learning from failures can significantly enhance the
effectiveness of Cl initiatives. Effective leadership can inspire and motivate employees to engage in
Cl activities, thereby enhancing the overall impact of these initiatives on CoPQ and operational
performance.

4.2 Continuous Improvement Have a Significant Relationship with Operational Performance

The relationship between continuous improvement (Cl) and operational performance (OP) is
crucial for organizations striving for excellence in their operational processes. A study of the
mediating effect of Cl on the relationship between COPQ and OP, particularly in the case of General
Electric, reveals that Cl has a significant and positive impact on OP. This relationship is supported by
various empirical studies that highlight the mechanisms through which CI enhances operational
performance.

Continuous improvement activities have a favorable impact on operational performance because
they save costs, increase flexibility, and boost productivity. However, Cl is less significant than the
direct association between COPQ and OP. Cl has a strong positive impact on OP. The path analysis
indicated a statistically significant connection (H2: B =0.278, t = 3.366, p = 0.001), where H2 is Cl has
significant impact on OP. Despite a medium effect size (f> = 0.129), the results emphasize the
significance of Cl in improving operational performance. This research emphasizes the importance of
Cl strategies such as training, organizational support, and methodology in improving key operational
indicators such as cost reduction, flexibility, inventory management, productivity, and quality. The
findings show that Cl is a major driver of OP because it allows firms to adapt to changing market
needs, optimize resource utilization, and increase overall efficiency. For example, training staff and
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aligning organizational goals with improvement projects can result in better decision-making and
simpler operations, ultimately improving performance indicators.

Cl encompasses various methodologies aimed at enhancing processes, reducing waste, and
improving quality. The implementation of Cl practices such as Lean and Six Sigma leads to substantial
improvements in operational performance metrics, including efficiency, productivity, and quality of
output. Total Quality Management (TQM) practices, which are closely aligned with Cl, positively
influence operational performance. The mediating role of Cl in enhancing OP is further supported by
research that emphasizes the importance of operational capabilities. The effective implementation
of Cl practices can enhance these capabilities and, in turn, improve overall performance.

Employee involvement in Cl initiatives significantly enhances the effectiveness of these initiatives,
leading to improved operational performance. Training and growth are critical factors in supporting
the link between Cl and OP. Effective training programs boost employees' self-efficacy, increasing
their engagement in Cl activities. Strategic alignment of Cl initiatives with organizational goals is
critical for maximizing their impact on OP. Organizational culture surrounding ClI also plays a
significant role in shaping its effectiveness. A culture that promotes openness, collaboration, and a
willingness to learn from failures can significantly enhance the impact of Cl initiatives on OP. Effective
leadership can inspire and motivate employees to engage in Cl activities, thereby enhancing the
overall impact of these initiatives on operational performance.

The result for the relationship between COPQ to Continuous Improvement and Continuous
Improvement to Operational Performance as below:

Table 2
Relationship between Cost of Poor Quality, Continuous Improvement and Operational Performance
Standard T P
Beta deviation statistics values result

H1: COPQ - Continuous Improvement 0.612 0.071 8.594 0.000 supported
H2: Continuous Improvement - 0.278 0.083 3.366 0.001 supported
Operational Performance
H3: COPQ - Operational Performance 0.588 0.076 7.742 0.000 not

supported

4.3 Continuous Improvement Mediate the Relationship Between COPQ and Operational Performance

The relationship between Quality Control Process (COPQ) and Operational Performance (OP) is a
significant area of research, especially in organizations like General Electric. Cl can serve as a critical
mechanism through which the adverse effects of COPQ can be mitigated, leading to enhanced
operational performance. Cl not only addresses the costs associated with poor quality but also fosters
a culture of ongoing improvement that is essential for achieving operational excellence.

The study's findings strongly supported, which indicated that Cl mediates the link between COPQ
and OP. The bootstrapping analysis revealed a significant mediation effect, suggesting that Cl serves
as a conduit for the drop in COPQ, which can lead to increased OP. The findings suggest that firms
should not only focus on lowering COPQ but also invest in continuous improvement strategies to
boost performance.

This finding confirms earlier research that has emphasized the relevance of Cl in relating financial
measurements like COPQ to operational success. The link between COPQ and operational
performance is mediated by continuous improvement. The mediation analysis (H4: =0.17,t=2.389,
p =0.017) revealed that Cl is a significant mediating factor, where H4 is Cl has a significant impact on
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both COPQ and OP. Cl strengthens the impact of COPQ on operational performance (H3: B = 0.588, t
=7.742, p <0.001), where H3 is COPQ has significant impact on OP. This implies that, while COPQ has
a direct impact on OP, it is partially transferred through Cl. The findings imply that businesses can
improve their operational performance not just by addressing COPQ directly, but also by using Cl as
a strategic intermediate. This mediation effect shows that firms can optimize the benefits of
minimizing COPQ while also engaging in Cl activities. For example, tackling COPQ through prevention
and evaluation activities not only lowers quality-related expenses but also develops a culture of
continuous learning and process improvement, which leads to superior operational outcomes.

Continuous improvement (Cl) is a significant mediating factor, strengthening the impact of COPQ
on operational performance. The study highlights the interconnection of these dimensions and the
need of combining quality management and improvement tactics to attain higher performance. Cl
encompasses various methodologies aimed at enhancing processes, reducing waste, and improving
guality. The implementation of Cl practices, such as Lean and Six Sigma, has been shown to lead to
substantial improvements in operational performance metrics, including efficiency, productivity, and
quality of output.

The mediating effect of Cl on the relationship between CoPQ and OP is further supported by the
study, which indicates that Cl initiatives are essential for achieving employee commitment and
enhancing operational performance. Effective training and development programs enhance
employees' self-efficacy, positively influencing their participation in Cl activities. Strategic alignment
of Cl initiatives with organizational goals is critical for maximizing their impact on OP. Organizations
that prioritize Cl within their strategic planning are more likely to experience significant
improvements in their operational performance. A culture surrounding Cl also plays a significant role
in shaping its effectiveness. Leadership is another critical factor influencing the relationship between
Cland OP. Leaders who prioritize quality and continuous improvement create an environment where
employees feel empowered to contribute to improvement efforts, essential for achieving long-term
success.

The result for the mediating relationship between COPQ to Continuous Improvement to
Operational Performance as below:

Table 3
Mediating Relationship between Cost of Poor Quality, Continuous Improvement and Operational
Performance
Standard T P
Beta Deviation statistic Values result
H4: COPQ - Continuous Improvement 2> 0.17 0.071 2.389 0.017 Supported

Operational Performance

5. Limitations

Quantitative research, particularly through email surveys distributed across multiple global
regions, presents numerous limitations that can significantly impact the validity and reliability of
findings. These include participant recruitment and engagement, survey fatigue, potential biases,
logistical issues, ethical considerations, methodological rigor, geographical dispersion of
respondents, and self-reported data. Participant recruitment and engagement are crucial for
organizations like General Electric (GE), which operates in distinct cultural and economic
environments across five regions. Culturally sensitive approaches are essential to ensure the quality
of data collected. Survey fatigue can lead to lower response rates, compromising the
representativeness of the sample.
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Potential biases arise from relying on single respondents to represent broader organizational
perspectives, which can obscure critical insights and lead to an incomplete understanding of the
mediating effects of continuous improvement on operational performance. Logistical issues, such as
differences in time zones, language barriers, and varying levels of access to technology, can hinder
effective communication and follow-up with potential respondents. Researchers must be proactive
in addressing these challenges by providing multilingual surveys or utilizing local intermediaries to
facilitate communication.

Ethical considerations are also crucial, as informed consent is paramount and participants must
understand the purpose of the study and how their data will be used. Methodological rigor is another
critical aspect, as selecting appropriate survey instruments and ensuring clear, unbiased, and relevant
questions can limit the effectiveness of quantitative research.

Geographic dispersion raises concerns about the generalizability of findings, as differences in
regional economic conditions, regulatory environments, and cultural attitudes towards quality and
performance can influence the outcomes of the study. Researchers must be cautious in drawing
conclusions from data collected across diverse contexts, as these conclusions may not be universally
applicable.

6. Recommendation

The investigation into the mediating effect of continuous improvement on the relationship
between the COPQ and operational performance, particularly within the context of General Electric,
presents a fertile ground for future research. This area is crucial as organizations strive to enhance
operational efficiencies while minimizing costs associated with poor quality. Future research can
focus on specific methodologies, knowledge management, the identification of quality expenses, the
integration of digital technologies, the influence of organizational culture, supply chain management
strategies, hidden costs, benchmarking practices, and regulatory implications.

Continuous improvement frameworks such as Lean, Six Sigma, and Total Quality Management
have been shown to significantly influence operational performance by reducing waste and
enhancing quality. A longitudinal design could be employed to assess how the implementation of
these methodologies over time affects both quality costs and operational outcomes. Knowledge
management systems that facilitate the sharing of best practices and lessons learned related to
guality management could also be explored.

The identification and management of quality expenses is another critical subject for future
research. Research could focus on creating a complete framework for examining the various
components of COPQ, such as prevention, appraisal, internal failure cost and external failure cost,
and how these components interact with continuous improvement initiatives. The incorporation of
Industry 4.0 technologies, such as the Internet of Things (loT) and data analytics, could transform
how businesses monitor and enhance quality.

Organizational culture plays a significant role in the efficacy of continuous improvement projects.
Future research should examine how the organizational culture at General Electric affects the
adoption and efficacy of continuous improvement approaches, particularly in terms of CoPQ and
operational performance. Benefiting against industry standards and best practices could provide
significant insights into the efficacy of continuous improvement initiatives. Analyzing how compliance
costs are integrated into a larger framework of quality expenses and how continuous improvement
projects can be developed to meet or surpass regulatory standards is also essential.
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7. Conclusions

In conclusion, the link between COPQ and Cl has a considerable impact on operational
performance. The significant drop in COPQ acts as a catalyst for Cl, emphasizing the importance of
addressing quality-related expenses in order to foster a culture of improvement. COPQ has a
significant impact on Cl, highlighting the importance of addressing quality-related expenses in order
to build a culture of improvement. Organizations that recognize the costs associated with poor
quality are more likely to implement CI efforts that not only reduce these costs but also foster a
culture of continuous improvement. Employee involvement, training efforts, strategic orientation,
company culture, and leadership all play important roles in shaping this relationship. This study
illustrates that a comprehensive approach that includes these factors can result in large
improvements in operational performance, giving significant benefits to the organization.

The link between Cl and OP is important and varied. Cl directly improves OP, highlighting its
importance in achieving operational excellence. It significantly improves OP, demonstrating its
usefulness in increasing operational efficiency and effectiveness. Organizations that recognize the
importance of Cl are more likely to explore projects that not only improve operational performance
but also foster a culture of continuous improvement. Employee involvement, training, strategic
emphasis, corporate culture, and leadership all play essential roles in determining this relationship.
A comprehensive approach that includes these elements can lead to considerable improvements in
operational performance.

Lastly, Cl serves an essential and diverse role in moderating the relationship between the COPQ
and the OP. Cl acts as a link between COPQ and OP, amplifying the benefits of COPQ decrease for
operational outcomes. Cl bridges the gap between COPQ and OP, highlighting the significance of a
comprehensive approach that includes quality management and improvement techniques.
Organizations that recognize the importance of Cl are more likely to explore projects that not only
improve operational performance but also foster a culture of continuous improvement. Employee
involvement, training, strategic emphasis, corporate culture, and leadership all play essential roles in
determining this relationship. A holistic approach that includes these elements can result in
considerable improvements in operational performance, benefiting organizations such as GE.
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