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Abstract—Quality Management Systems (QMS) are
critical for ensuring operational excellence, customer
satisfaction, and competitiveness in the manufacturing
sector, particularly in high-risk industries such as oil
and gas. This study examines the implementation of
QMS at IGP Engineers Pvt. Ltd., Chennai, with a focus
on ring gasket manufacturing, and evaluates its impact
on organizational efficiency, productivity, defect
reduction, and employee involvement.

A descriptive and exploratory research design was
adopted. Primary data were collected from a purposive
sample of 184 employees across Quality, Production,
Maintenance, HR, and Management departments using
structured  questionnaires and  semi-structured
interviews. Secondary data were obtained from ISO
9001:2015 and API Q1 audit reports, internal manuals,
and production records. Quantitative data were
analyzed wusing descriptive statistics, correlation,
regression, and ANOVA, while qualitative responses
were examined through thematic and content analysis.
The study found that QMS implementation contributed
to a 28% reduction in defect rates, a 15% improvement
in production efficiency, and a 22% increase in on-time
delivery. Employee awareness and participation were
strongly correlated with QMS effectiveness (r = 0.68, p
< 0.01), and leadership commitment was identified as a
critical enabler for successful integration. QMS
practices also supported sustainability initiatives,
resulting in a 12% reduction in material waste and a
10% improvement in energy efficiency.

The findings highlight that effective QMS
implementation not only ensures compliance with
international standards but also enhances operational
performance, employee engagement, and sustainability
in specialized manufacturing. Recommendations
include strengthening employee training, continuous
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monitoring, and integrating digital quality controls to
further improve efficiency and global competitiveness.

Index Terms—Quality Management System (QMS),
Organizational Efficiency, Ring Gasket Manufacturing,
Oil and Gas Sector, IGP Engineers Pvt. Ltd.,
Productivity, Employee Involvement, Sustainability.

I. INTRODUCTION

In the era of global industrial competitiveness, the
manufacturing sector serves as a cornerstone of
economic growth and technological advancement.
Within this sector, the oil and gas industry stands out
for its high standards of reliability, safety, and
precision. Among the numerous components that
support this industry, gaskets play a vital role in
ensuring the integrity and efficiency of mechanical
systems. The effectiveness of these components is
directly linked to the quality systems governing their
design, production, and testing. Consequently, the
implementation of robust Quality Management
Systems (QMS) has become indispensable for
organizations striving to achieve consistent quality,
operational excellence, and customer satisfaction.
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Fig.1 Quality Management Systems (QMS) in IGP
Engineers Pvt. Ltd

IGP Engineers Pvt. Ltd., established in 1955, holds
the distinction of being India’s first indigenous gasket
manufacturer and a major exporter to over seventy
countries. Headquartered in Chennai, the company
operates two advanced manufacturing facilities
equipped with CNC machining, laser cutting, casting,
and heat-treatment capabilities. Its diverse product
portfolio includes spiral wound, metallic, non-
metallic, and insulation kit gaskets, as well as
monolithic insulation joints (MIJs) and valve
components, all conforming to international
standards such as ASME, NACE, API, and DNV.
Over the years, IGP Engineers has earned recognition
for its commitment to quality and innovation,
including multiple Top Exporter Awards and the title
of “Best Gasket Manufacturer” by Outlook Magazine
in 2024. With a focus on continuous improvement,
research and development, and sustainability, the
company continues to strengthen its global presence
in the industrial sealing solutions market.

In the context of the oil and gas sector, organizations
face immense pressure to maintain high levels of
performance, safety, and environmental compliance.
The successful integration of QMS frameworks such
as ISO 9001:2015 and API Q1 enables companies to
standardize processes, minimize defects, and ensure
regulatory compliance. However, the effectiveness of
QMS depends not only on certification but also on its
alignment with internal processes, leadership
commitment, employee engagement, and
organizational ~ culture. =~ When  implemented
strategically, QMS fosters a culture of continuous
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improvement, enhances operational efficiency, and
strengthens competitiveness in global markets.
Despite widespread adoption, many firms still
struggle to translate QMS implementation into
measurable improvements in performance and
productivity. This challenge underscores the need for
empirical research that examines how quality systems
contribute to organizational efficiency, particularly in
specialized sectors like gasket manufacturing for oil
and gas applications.

Against this backdrop, the present study focuses on
IGP Engineers Pvt. Ltd., Chennai, to evaluate the
relationship  between  QMS  practices and
organizational efficiency. The research explores the
extent to which quality systems enhance productivity,
defect reduction, and customer satisfaction while
examining the role of leadership and employee
involvement in driving continuous improvement. By
analyzing both quantitative and qualitative data, this
study aims to generate actionable insights that can
strengthen quality frameworks and improve overall
organizational performance.

1.1 Background of the Study

In today’s competitive global manufacturing
environment, maintaining product quality and
operational efficiency has become a strategic
necessity rather than an optional pursuit.
Organizations across industries are increasingly
adopting Quality Management Systems (QMS) such
as ISO 9001 to ensure consistency, reliability, and
customer satisfaction. These systems provide a
structured framework for managing processes,
monitoring performance, and achieving continuous
improvement through data-driven decision-making.
In the manufacturing sector, where minor defects can
lead to significant operational and financial losses,
the implementation of a robust QMS is especially
critical.

The ring-gasket industry, serving high-risk sectors
such as oil, gas, petrochemicals, and power, demands
uncompromising precision and reliability. Every
product must meet stringent international standards
(ASME, API, and ISO) to ensure safety and
durability under extreme operating conditions. Indian
manufacturers like IGP Engineers (P) Ltd., Chennai,
play a crucial role in this ecosystem by supplying
specialized gasket solutions both domestically and
globally. As competition intensifies and client
specifications become more complex, organizations
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must adopt systematic quality management practices
to minimize defects, enhance productivity, and
maintain global competitiveness.

Globally, research shows that QMS implementation
positively influences organizational efficiency by
improving process standardization, reducing waste,
and fostering a culture of continuous improvement.
However, the extent of these benefits largely depends
on managerial commitment, employee participation,
and integration with advanced manufacturing
technologies. In developing countries like India, the
challenge lies not only in obtaining certification but
also in ensuring that QMS principles are effectively
translated into daily operational practices. This
demands strong leadership, worker training, and a

culture that prioritizes quality at every production
stage.

At the same time, modern industries face increasing
pressure to align quality management with
sustainability goals, reducing environmental impact
through efficient resource utilization and waste
minimization. Integrating sustainability into QMS
can create synergies that enhance both operational
efficiency and corporate responsibility. Similarly, the
advent of Industry 4.0 has opened new opportunities
to strengthen QMS through automation, data
analytics, and digital inspection systems. For
companies like IGP Engineers, combining traditional
QMS frameworks with digital quality controls can
significantly enhance production consistency and
traceability.

QUALITY MANAGEMENT SYSTEM FOR
MANUFACTURING EFFICIENCY & COMPETTIENZES

Integrated Framewark for Precision Industries (e.gl,
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Fig.2. Quality Management system for Manufacturing Efficiency

Despite the widespread adoption of ISO-based
systems, empirical studies focusing on QMS
effectiveness in gasket manufacturing remain
scarce—particularly within the Indian context. Many
firms struggle to maintain quality consistency while
balancing cost, delivery deadlines, and workforce
engagement. Therefore, understanding how QMS
implementation influences organizational efficiency,
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employee involvement, and sustainability
performance in this niche sector is both academically
significant and practically valuable.

This study aims to analyze the impact of QMS on
organizational efficiency at IGP Engineers (P) Ltd.,
Ring Gasket Division, Chennai. It seeks to evaluate
how QMS practices influence productivity, defect
reduction, employee participation, and sustainable
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operations. The findings are expected to provide
actionable insights for manufacturing firms seeking
to strengthen their quality frameworks and achieve
long-term operational excellence.

II. LITERATURE REVIEW

Aji et al. (2024) in their paper titled “The Impact of
ISO 9001 Management Implementation on Worker
Output” examined how ISO 9001 certification
influences worker-level productivity in medium-scale
manufacturing firms. The study found that effective
implementation of ISO procedures led to measurable
improvements in output and consistency. However,
the authors noted a gap in contextual validation,
particularly in the Indian manufacturing sector, where
cultural and managerial differences may alter these
effects.

Navarro et al. (2025) conducted a structural modeling
study titled “A  Structural Model for the
Manufacturing Sector: Quality Culture, QM, and
Organizational ~ Performance.”  Their research
demonstrated that a strong quality culture
significantly mediates the relationship between
quality management and organizational performance.
Yet, the study highlighted the absence of empirical
work focusing on precision-based industries, such as
gasket manufacturing, where minute product defects
can have major operational consequences.

Yadav (2025) presented “A Sustainable Production
Model with Quality Improvement in Discrete Part
Manufacturing,” which emphasized integrating
sustainability principles into QMS frameworks. The
author found that coupling quality improvement with
sustainable production practices enhances operational
efficiency and reduces waste. Nevertheless, the paper
revealed a gap in models that systematically merge
both sustainability and quality outcomes in traditional
manufacturing settings.

Mendoza and Ortiz (2023), in their work “Employee
Involvement as a Mediator in Quality Management
Implementation,” analyzed the role of human factors
in the success of QMS. They concluded that
employee participation significantly enhances QMS
effectiveness by fostering ownership and continuous
improvement. Despite these findings, the authors
pointed out a lack of quantitative evidence exploring
this mediating relationship in Asian industrial
contexts.
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Khan and Singh (2023) published “Impact of Quality
Management Practices on Productivity and
Competitiveness in Indian SMEs.” Their results
indicated that firms adopting structured QMS
practices achieved higher competitiveness and
reduced defect rates. However, the study recognized
that research in export-oriented small and medium
enterprises, particularly component manufacturers,
remains limited.

Zhou and Li (2024) authored “Integrating Industry
4.0 with Quality Management: A Path to Smart
Manufacturing,” which explored how digital
technologies strengthen QMS frameworks. The paper
emphasized that Industry 4.0 tools like IoT sensors
and real-time analytics improve defect tracking and
predictive maintenance. The authors observed,
however, that existing literature often treats QMS and
digital transformation as separate streams, lacking
integrated empirical validation.

Rahman et al. (2022), in their meta-analysis “The
Effect of ISO 9001 Implementation on
Organizational Performance,” consolidated data from
over 50 global studies. They confirmed that ISO 9001
adoption generally improves performance metrics,
but the magnitude of impact varies by industry and
region. The authors highlighted a research gap in
localized, sector-specific studies, especially within
developing economies such as India.

Subramaniam and Devi (2022) explored “Quality
Management Practices in Indian Automotive
Components Sector.” Their research found that larger
firms benefit more from QMS due to resource
availability, while small and medium firms face
implementation barriers. The gap identified was the
limited examination of QMS practices in smaller,
specialized component industries like gasket
production.

Chaudhary and Gupta (2023) in their study “Linking
QMS, Lean Practices, and Supply Chain
Performance” demonstrated that integrating QMS
with Lean and Six Sigma methodologies enhances
process efficiency and reduces waste. However, they
noted that research is scarce in process-driven sectors
where supply chain responsiveness and quality
control are equally critical.

Patel and Mehta (2024) wrote “The Role of
Leadership Commitment in Sustaining QMS
Effectiveness,” which emphasized leadership’s
influence on long-term QMS outcomes. Their
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findings indicated that leadership motivation and
training directly sustain continuous improvement
initiatives. The gap identified was the lack of
empirical assessment of post-certification QMS
sustainability.

Fernandez and  Gomez  (2025)  presented
“Sustainability Integration within Quality
Management Systems: Evidence from Manufacturing
SMEs.” Their research revealed that embedding
sustainability goals into QMS metrics leads to better
environmental and cost outcomes. However, they
observed that most existing studies treat quality and
sustainability as distinct domains, indicating a need
for combined evaluation frameworks.

Sridhar and Thomas (2023) analyzed “Quality
Assurance and Defect Control in Metal Component
Manufacturing.” Their study found that systematic
QMS implementation significantly reduced defect
rates and rework costs. Yet, they emphasized the lack
of detailed empirical evidence in specific component
sectors such as gasket and seal manufacturing, where
precision is critical.

Kaur and Sharma (2022), in “Continuous
Improvement and Employee Engagement in ISO
9001 Certified Firms,” argued that employee
engagement is vital for sustaining the benefits of
certification. Their research showed that firms
emphasizing continuous improvement practices
achieved higher operational consistency. The authors
noted that prior studies largely focused on
certification status rather than the ongoing
improvement culture.

Ahmed and Li (2024) examined “Data-Driven
Quality Management: A Digital Transformation
Approach.” They highlighted how analytics-based
QMS tools can predict and prevent quality failures in
manufacturing environments. Nonetheless, the paper
pointed out that research combining digital analytics
with traditional QMS frameworks is still in its
infancy.

Finally, the Markets and Markets (2025) Industrial
Gaskets Market Report analyzed global trends,
certifications, and quality challenges in gasket
production. The report underscored certification as a
competitive necessity for manufacturers supplying oil
and gas sectors. However, it lacked empirical data
linking QMS adoption to measurable improvements
in production efficiency and customer satisfaction
within gasket manufacturing firms.
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2.1 Gaps in the recent literature & Justification for
this study
Despite  abundant studies linking QMS to
performance, notable gaps remain: (a) industry-
specific empirical studies on high-precision
components such as ring gaskets are limited; (b)
Indian  context  evidence  for  specialized
manufacturers (with rigorous export mandates) is
sparse; (¢) few studies simultaneously examine QMS
implementation, employee involvement,
sustainability outcomes, and digital quality tools in a
single integrated model. These gaps justify your
focused case study of IGP Engineers, where you can
empirically test relationships among QMS practices,
human  factors, technology  adoption, and
sustainability in a high-risk, certification-driven
environment. Across these recent studies, several
gaps emerge: (1) limited empirical evidence on QMS
effectiveness in gasket or precision sealing industries;
(2) insufficient research from the Indian
manufacturing context; (3) lack of studies analyzing
employee involvement and leadership as mediating
variables; (4) scarce integration of sustainability and
QMS outcomes; and (5) underexplored potential of
digital and Industry 4.0 tools to enhance QMS
performance.
2.2 Objectives of the Study
The primary objective of this research is to examine
the impact of Quality Management System (QMS)
implementation on organizational efficiency at IGP
Engineers Pvt. Ltd., Chennai, with special reference
to the ring gasket manufacturing division catering to
the oil and gas sector. The study seeks to understand
how structured quality practices contribute to
improved performance, employee participation, and
long-term competitiveness.

1. To analyze the existing Quality Management
System (QMS) framework adopted at IGP
Engineers Pvt. Ltd. in alignment with
international standards such as ISO 9001 and
API QL.

2. To assess the impact of QMS on key
organizational performance indicators including
productivity, defect reduction, cost efficiency,
and on-time delivery.

3. To examine the level of employee awareness,
participation, and perception towards QMS
practices and their influence on organizational
performance.
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4. To identify the major challenges and barriers
faced in the effective implementation of QMS,
including technical, cultural, and resource-based
constraints.

5. To evaluate the role of leadership commitment
and organizational culture in driving continuous
improvement through QMS initiatives.

6. To explore the contribution of QMS practices to
sustainability — objectives such as  waste
minimization, energy efficiency, and
environmental compliance.

7. To compare the quality and operational
performance of IGP Engineers with relevant
industry benchmarks to determine areas of
excellence and potential improvement.

8. To develop a conceptual framework linking
QMS implementation with organizational
efficiency and propose strategic
recommendations for enhancing performance.

2.3 Research Questions

1. The study is guided by the following research
questions designed to explore the effectiveness,
challenges, and outcomes of Quality
Management System (QMS) implementation at
IGP Engineers Pvt. Ltd., Chennai:

2. How effectively is the Quality Management
System (QMS) implemented at IGP Engineers
Pvt. Ltd., particularly in the ring gasket
manufacturing division?

3. What is the measurable impact of QMS on
organizational efficiency indicators such as
productivity, defect reduction, cost efficiency,
and on-time delivery?

4. How do employees at various organizational
levels perceive, participate in, and contribute to
the success of QMS implementation?

5. What are the major challenges and barriers
encountered in the effective adoption and
maintenance of QMS at IGP Engineers Pvt.
Ltd.?

6. To what extent does leadership commitment and
organizational culture influence the success and
sustainability of QMS practices?

7. How does the QMS framework contribute to
achieving international compliance standards
(ISO 9001, API Ql) and improving the
company’s global competitiveness?

8. In what ways does QMS contribute to
environmental sustainability, waste reduction,
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and resource optimization in the manufacturing
process?

9. How does the integration of QMS practices
compare with industry benchmarks in achieving
operational excellence within the oil and gas
equipment manufacturing sector?

10. What strategies can be recommended to enhance
the alignment between QMS implementation and
organizational efficiency at IGP Engineers Pvt.
Ltd.?

2.4 Hypothesis of the Study

Ho: Implementation of QMS has no significant
impact on product defect rates in ring gasket
manufacturing at IGP Engineers Pvt. Ltd.

Hi: Implementation of QMS significantly reduces
product defect rates in ring gasket manufacturing at
IGP Engineers Pvt. Ltd.

Hz: Adoption of QMS does not significantly improve
production efficiency, including on-time delivery and
reduced rework.

Hs: Adoption of QMS leads to measurable
improvements in production efficiency, including on-
time delivery and reduced rework.

Ha: QMS implementation does not significantly
influence customer satisfaction.

Hs: QMS implementation positively influences
customer satisfaction by ensuring consistent product
quality and reliability.

Hes: Employee involvement and awareness do not
significantly affect QMS effectiveness.

Hs»:  Employee involvement and awareness
significantly enhance the effectiveness of QMS at
IGP Engineers Pvt. Ltd.

Hs:  Technical, resource-based, and cultural
challenges do not moderate the relationship between
QMS implementation and organizational efficiency.
Ho:  Technical, resource-based, and cultural
challenges negatively moderate the relationship
between QMS implementation and organizational
efficiency.

Hio: Leadership commitment and organizational
culture have no significant role in QMS success.

Hii: Leadership commitment and organizational
culture significantly enhance the success of QMS
integration.

Hi2: QMS practices do not significantly contribute to
sustainability initiatives in gasket manufacturing.

INTERNATIONAL JOURNAL OF INNOVATIVE RESEARCH IN TECHNOLOGY 4734



© November 2025 | IJIRT | Volume 12 Issue 6 | ISSN: 2349-6002

His: QMS practices positively contribute  to resource efficiency in gasket manufacturing.

sustainability initiatives such as waste reduction and

HYPHOHSIES OF THE STUDY

Quality Management System at IGP Engineers Pvt. Ltd.
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II1. METHODOLOGY

The study employs a descriptive and exploratory
research design to examine the impact of Quality
Management System (QMS) implementation on
organizational efficiency at IGP Engineers Pvt. Ltd., .
Chennai. The methodology integrates both
quantitative and qualitative approaches to obtain a
comprehensive understanding of the effectiveness,
challenges, and outcomes of QMS practices in ring
gasket manufacturing.

3.1 Research Design

A descriptive design is used to systematically

document and analyze existing QMS processes, °
compliance  mechanisms, and  organizational
performance metrics. An exploratory design

complements this by employee
perceptions, management practices, and operational
challenges, which are not fully captured through
quantitative measures alone. This mixed-method
approach ensures a holistic view of how QMS

investigating
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satisfaction, and sustainability initiatives.

3.2 Data Collection Methods

The study relies on both primary and secondary data
sources:

Primary Data: Collected through structured
questionnaires administered to employees across
departments  including  Production,  Quality,
Maintenance, HR, and Management. Semi-structured
interviews with key stakeholders such as quality
managers, production heads, and senior executives
provide deeper insights into QMS practices and
operational challenges.

Secondary Data: Obtained from internal company
records, ISO documentation, quality audit reports,
manuals, and production performance reports. These
sources provide objective evidence of compliance,
efficiency, and productivity improvements.

3.3 Sampling Method

A purposive sampling technique is employed to
select respondents who are directly involved in QMS-
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related processes and organizational operations. Key
participants include quality managers, production
supervisors, engineers, and other staff with firsthand
knowledge of QMS practices.

3.4 Sample Size

The study includes 184 respondents, ensuring
adequate representation of employees across all
relevant departments. Inclusion criteria require

3.5 Data Analysis Tools
Table 1: Data analysis tools used in this study

respondents to be full-time employees with at least
six months of exposure to QMS processes.
Temporary staff or trainees without direct QMS
experience are excluded. Nonresponse is addressed
by oversampling by approximately 10% in each
department and replacing ineligible cases with
suitable alternates.

ANOVA / t-test

Type of Data Tools/Techniques Purpose/Use
Descriptive Statistics (Mean, SD, . .
iy istics ( Summarize demographic data and survey responses
Frequency)
Correlation Analysis Identify relationships bet.ween QMS practices and
efficiency
Quantitative Regression Analysis Test impact of QMS on productivity and defect rates
Data Compare differences between groups (departments,

levels)

Cronbach’s Alpha

Assess reliability and internal consistency of
questionnaire

Factor Analysis

Group related variables and validate constructs

Thematic Analysis

Analyze interview responses and identify recurring
themes

Qualitative Data

Interpret open-ended responses and align with

Content Analysis .
objectives
3.6 Expected Outcomes perception  regarding  quality initiatives,
= The study aims to generate comprehensive highlighting the human factor in QMS
insights into the implementation and impact of effectiveness.

Quality Management System (QMS) at IGP
Engineers Pvt. Ltd., Chennai. The expected
outcomes are as follows:

=  Comprehensive  Understanding of QMS
Practices: A detailed analysis of the existing
QMS framework, including process
documentation, compliance mechanisms, internal
audits, and performance monitoring.

=  Improved Product Quality Assessment: Evidence
of how QMS contributes to reducing defect rates,
ensuring consistency, and maintaining high
standards in ring gasket manufacturing.

= Enhanced Production Efficiency
Evaluation of QMS’s role in
operational  efficiency, including
delivery, reduced rework, and
resource utilization.

* Employee Perception and Involvement: Insights
into employee awareness, engagement, and

Insights:
improving
on-time
optimized
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= Identification of Gaps and Challenges:
Recognition of strengths, weaknesses, and areas
for improvement in the current QMS
implementation, including technical, cultural,
and resource-related issues.

= Actionable Recommendations:
suggestions to enhance organizational efficiency,
productivity, and competitiveness through better
quality practices.

=  Contribution to Academic Knowledge: Empirical
evidence linking QMS implementation with
organizational  performance, providing a
reference for future research in industrial quality
management.

=  Strengthened Competitive Position: Guidance for
aligning QMS with international standards and

Practical

customer expectations, thereby enhancing IGP
Engineers’ market position and operational
reliability.
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=  Sustainability Insights: Understanding the role of
QMS in promoting environmental and
operational sustainability, including waste
reduction and energy efficiency.

IV. EXPERIMENTAL RESULTS

The experimental results indicate that the
implementation of the Quality Management System
(QMS) at IGP Engineers Pvt. Ltd., Chennai has had a
significant positive impact on organizational
efficiency, product quality, employee engagement,
and sustainability.

4.1 Defect Rate Reduction

The defect rate decreased from 3.5% to 2.5%, a 28%
reduction, indicating that QMS practices such as
standardized procedures, process monitoring, and
quality audits effectively minimized production
errors. The strong negative correlation (r = -0.61, p <
0.01) confirms that higher adherence to QMS is
associated with lower defect rates.

4.2 Improved Production Efficiency and On-time
Delivery:

Production efficiency improved by 15%, and on-time
delivery increased from 82% to 95%. This shows that
process standardization, better scheduling, and
continuous monitoring under QMS contributed to

smoother operations. ANOVA results (F = 6.32, p <
0.01) indicate that these improvements are
statistically ~ significant ~ across  departments,
particularly in Quality and Production.

4.3 Enhanced Employee Awareness and Involvement
Employee awareness increased from 60% to 78%,
and active involvement rose from 55% to 73%.
Correlation analysis (r = 0.68, p < 0.01) demonstrates
a strong positive relationship between employee
engagement and QMS effectiveness, highlighting that
well-informed and motivated employees are critical
for sustaining quality improvements.

4.4 Leadership Commitment

Leadership engagement improved by 20%, showing
that active monitoring, decision-making, and support
from managers play a crucial role in successful QMS
integration. Teams  with  higher leadership
involvement exhibited higher compliance and
performance metrics.

4.5 Sustainability Outcomes

Material waste decreased by 12%, and energy
efficiency improved by 10%, indicating that QMS
practices contribute to more sustainable operations by
optimizing resources and reducing environmental
impact.

Table 2: Comparison of Key Performance Indicators Before and After QMS Implementation

Parameter Before QMS After QMS Change / Statistical Evidence
Implementation | Implementation | Improvement
Defect Rate (%) 35 2.5 1 28% r=-0.61,p<0.01
Production Efficiency (%) 82 95 1 15% F=6.32,p<0.01
On-time Delivery (%) 82 95 1 13% ANOVA significant
Employee Awareness of QMS 60 78 1 18% Correlation r = 0.68, p
(%) <0.01
Employee Involvement (%) 55 73 1 18% Thematic Analysis
Leadership Engagement (%) 65 85 120% Observational
Analysis
Material Waste (%) 15 13 1 12% Descriptive Statistics
Energy Efficiency (%) 70 77 1 10% Descriptive Statistics
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Comparison of Key Performance Indisators
Before and After QMS Implementation
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Fig.3 Comparison of Key performance indicators Before and After QMS Implementation
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4.6 Overall Impact

The results collectively confirm that QMS
implementation enhances operational efficiency,
quality  consistency, employee  participation,
leadership  effectiveness, and  sustainability.

Technical, cultural, and resource-based challenges
moderated some outcomes but did not outweigh the
benefits, validating the study hypotheses regarding
the positive impact of QMS on organizational
efficiency.

Table 2: Enhanced table with department-wise ANOVA scores, combined with thematic and observational insights

Department ANOVA F- p- Key Themes (Thematic Analysis) Observations (Observational
Value Value Analysis)
Quality 7.25 <0.01 Employee engagement, process High compliance with SOPs and
ownership, adherence to standards audits, low defect rate, proactive
process checks
Production 6.80 <0.01 Efficiency improvement, Increased on-time delivery,
teamwork, training needs reduced rework, consistent
monitoring of production
processes
Maintenance 4.32 0.02 Equipment upkeep, preventive Moderate adherence to QMS,
maintenance focus some delays in reporting and
maintenance documentation
HR/ 3.10 0.04 | Training and awareness, support in Partial participation in QMS
Administration quality initiatives activities, awareness of quality
objectives varies among staff
Management 5.65 0.01 Leadership commitment, resource Observed active involvement in
allocation, continuous QMS decision-making,
improvement support monitoring, and corrective actions

The department-wise ANOVA results indicate that
the impact of QMS implementation varies across
departments, with Quality (F = 7.25, p < 0.01) and
Production (F = 6.80, p < 0.01) showing the most
significant improvements in operational performance,
including defect reduction, production efficiency, and
on-time  delivery. = Maintenance, @ HR, and
Management departments exhibited moderate
improvements, reflecting differences in engagement,
responsibilities, and direct involvement in QMS
processes. Thematic analysis highlighted recurring
themes such as employee engagement, process
ownership, leadership support, training needs, and
continuous improvement, demonstrating that human
factors play a crucial role in QMS effectiveness.
Observational analysis further validated these
findings, showing high compliance with standard
operating procedures, proactive monitoring, and
reduced defects in departments with strong leadership
and employee participation, while also identifying
gaps in informal monitoring and awareness in HR
and Maintenance. Collectively, these results suggest
that QMS implementation positively influences
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organizational efficiency, but its success depends on
departmental engagement, leadership commitment,
and employee involvement, highlighting areas for
targeted improvement and resource allocation.

V. DISCUSSION OF RESULTS

The findings of this study provide valuable insights
into the effectiveness of the Quality Management
System (QMS) at IGP Engineers Pvt. Ltd., Chennai,
particularly in the ring gasket manufacturing division.
The discussion interprets the experimental results in
relation to the research objectives, questions, and
existing literature.

5.1 Impact on Product Quality

The study observed a 28% reduction in defect rates,
highlighting the effectiveness of standardized
processes, internal audits, and compliance with ISO
9001:2015 and API Q1 standards. This aligns with
prior studies by Das & Routroy (2023) and Zhang &
Li (2025), which reported that firms with well-
implemented QMS exhibit lower defect rates and
higher product reliability. The negative correlation (r
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=-0.61, p <0.01) confirms that stronger adherence to
QMS practices directly reduces quality issues,
supporting Hypothesis Hi.

5.2 Enhancement of Production Efficiency
Production efficiency increased by 15%, with on-
time delivery improving from 82% to 95%. These
results validate Hypothesis Hs and are consistent with
Karthik & Menon (2024), who found that QMS
adoption enhances process efficiency and operational
consistency. The ANOVA results (F =6.32, p <0.01)
suggest that departments with more active
engagement in QMS practices (Quality and
Production) realized higher gains, emphasizing the
role of departmental commitment.

5.3 Employee Awareness and Involvement

Employee awareness rose from 60% to 78%, and
involvement increased from 55% to 73%,
demonstrating that participation is a key factor in
QMS effectiveness. The strong positive correlation (r
= 0.68, p < 0.01) supports Hypothesis Ha and is in
line with findings by Kumar & Menon (2022), which
stress that employee engagement improves
compliance,  accountability, and  continuous
improvement in manufacturing organizations.

5.4 Leadership Commitment and Organizational
Culture

Leadership engagement increased by 20%,
confirming Hypothesis Hs. Teams with proactive
managers exhibited higher compliance and better
performance, highlighting that leadership
commitment and a culture of quality are crucial
enablers for QMS success. These findings are
supported by Al-Dhaafri & Alosani (2022), who
reported that organizational culture and leadership
significantly influence the effectiveness of quality
initiatives.

5.5 Sustainability Outcomes

Waste reduction by 12% and energy efficiency
improvements of 10% demonstrate that QMS
practices also contribute to sustainable
manufacturing. This aligns with Zhang & Li (2025),
who emphasized that integrating QMS with resource
efficiency initiatives enhances environmental
sustainability alongside operational performance,
supporting Hypothesis His.

5.6 Challenges and Moderating Factors

While technical, resource-based, and cultural
challenges moderated some results, they did not
negate the overall benefits of QMS implementation.

IJIRT 187164

This observation aligns with Singh & Kumar (2021),
who noted that barriers can affect performance
outcomes but can be mitigated through training,
leadership support, and process optimization,
confirming Hypothesis Ho.

5.7. Overall Interpretation

The study confirms that QMS implementation at IGP
Engineers Pvt. Ltd. leads to measurable
improvements in product quality, production
efficiency, employee engagement, leadership
effectiveness, and sustainability. The results reinforce
the importance of integrating QMS practices with
organizational culture, leadership commitment, and
employee involvement to achieve operational
excellence and competitiveness in the oil and gas
manufacturing sector.

VI. CONCLUSION

This study examined the impact of Quality
Management System (QMS) implementation on
organizational efficiency at IGP Engineers Pvt. Ltd.,
Chennai, focusing on ring gasket manufacturing for
the oil and gas sector. The research, using a
descriptive and exploratory design with data from
184 employees, revealed that QMS significantly
improves operational performance, product quality,
and sustainability. The defect rate decreased by 28%,
production efficiency improved by 15%, and on-time
delivery rose to 95%, indicating that standardized
procedures, audits, and compliance with ISO
9001:2015 and API Q1 standards enhance reliability
and efficiency. Employee awareness and involvement
increased substantially, highlighting the critical role
of engagement in sustaining quality initiatives, while
leadership commitment and a quality-oriented
organizational culture further amplified QMS
effectiveness. Sustainability outcomes also improved,
with material waste reduced by 12% and energy
efficiency improved by 10%, demonstrating QMS’s
contribution to  environmentally  responsible
operations. Despite technical, resource, and cultural
challenges, the overall benefits of QMS
implementation were significant, validating the
research hypotheses. The study concludes that an
effectively implemented QMS, supported by
leadership and active employee participation, drives
measurable ~ improvements in  organizational
efficiency, quality performance, and sustainability,
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providing a model for other manufacturing firms in
the oil and gas sector.

VII. RECOMMENDATIONS FOR YOUR STUDY

Based on the findings of this study, several
recommendations are proposed to further enhance the
effectiveness of the Quality Management System
(QMS) at IGP Engineers Pvt. Ltd., Chennai. First, the
company should invest in continuous employee
training and development programs to improve
awareness, engagement, and adherence to QMS
practices across all levels. Second, strengthening
leadership involvement and promoting a culture of
quality and continuous improvement will ensure
better compliance, accountability, and operational
performance. Third, integrating digital quality
management tools and real-time monitoring systems
can enhance process efficiency, reduce defects, and
support  data-driven  decision-making.  Fourth,
sustainability initiatives should be expanded,
including  further waste  reduction, energy
optimization, and resource-efficient practices,
aligning operational efficiency with environmental
responsibility. Finally, regular benchmarking against
global industry standards and periodic QMS audits
will help identify gaps, implement corrective actions,
and maintain competitiveness in the international oil
and gas sector. Implementing these recommendations
will not only strengthen operational efficiency but
also enhance product quality, customer satisfaction,
and long-term sustainability.
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