
 
 

95 | Singaporean Journal of Scientific Research(SJSR) An International Journal (AIJ) Vol.17.No.2 

2025, Pp.95-110 ISSN: 1205-2421 
 

The Impact of Quality Management Practices on Organizational Efficiency: Evidence from a Ring Gasket 
Manufacturer with reference tο IGP Еnginееrs Pνt Ltⅾ, Chеnnai.. A. Vetri et al., 

 
 

 
Singaporean Journal of Scientific Research(SJSR)  

An International Journal (AIJ)  
Vol.17.No.2 2025,Pp.95-110  

ISSN: 1205-2421  
available at :www.sjsronline.com  

Paper Received : 04-09-2025 Paper Accepted: 01-10-2025  
Paper Reviewed by: 1.Prof. S.SubramaniamYu 2. Dr.K. Rajakumaran  

Editor : Dr. Chen Du Fensidal 

----------------------------------------------------------------------------------------------------------------------------------- 
The Impact of Quality Management Practices on Organizational Efficiency: 
Evidence from a Ring Gasket Manufacturer with reference tο IGP Еnginееrs 

Pνt Ltⅾ, Chеnnai. 
 

V.Vettri 
Research Scholar 

School of Management & Commerce 
Takshashila University, Ongur, Villupuram Dist, India. 

 
Dr.K.PRATHIBA  
Assistant Professor 

School of Management & Commerce 
Takshashila University, Ongur, Villupuram Dist, India. 

Abstract 

In today’s competitive manufacturing environment, the adoption of effective Quality 
Management Practices (QMPs) has become a critical driver of organizational efficiency. This 
study examines the impact of QMPs on operational performance, customer satisfaction, and 
resource utilization at IGP Engineers Pvt Ltd, a leading ring gasket manufacturer serving the oil 
and gas sector in Chennai. Using a structured questionnaire distributed among 50 employees 
across production, quality assurance, and operations departments, along with secondary 
performance data, the study employed descriptive statistics, correlation, and regression analysis 
to evaluate the effectiveness of QMS. 

The findings indicate that QMPs have a significant positive effect on organizational efficiency (r 
= 0.71, p < 0.01). Specifically, defect rates declined by 18% over the past three years, while 
overall equipment effectiveness (OEE) improved from 72% to 83%. Customer complaint 
resolution time reduced by 22%, and on-time delivery performance increased from 85% to 93%. 
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Employee survey results further revealed that 78% agreed QMS initiatives improved process 
clarity, while 69% highlighted the role of leadership and training in driving quality outcomes. 
Regression analysis confirmed that leadership commitment (β = 0.42) and employee 
involvement (β = 0.37) significantly moderate the relationship between QMS and efficiency, 
whereas technology integration showed an incremental effect (β = 0.29). 

This study contributes to the literature by providing empirical evidence from a safety-critical 
manufacturing sector, highlighting how structured QMPs not only reduce defects and improve 
efficiency but also strengthen customer trust and competitiveness. The findings suggest that for 
organizations like IGP Engineers, the combined effect of QMS, leadership engagement, and 
workforce participation is essential to achieving sustainable operational excellence. 

Keywords: Quality Management Practices, Organizational Efficiency, Ring Gasket 
Manufacturing, IGP Engineers Pvt Ltd, Operational Performance, Customer Satisfaction, 
Leadership Commitment, Employee Involvement, Process Improvement, Manufacturing 
Excellence 

1. Introduction 
 
In today’s highly competitive global market, quality has emerged as a critical determinant of 
organizational success and sustainability. Companies across industries are under constant 
pressure to deliver products and services that not only meet but exceed customer expectations. 
Quality management practices (QMPs), therefore, play a vital role in ensuring consistency, 
reliability, and efficiency in business operations. By systematically embedding quality principles 
into organizational processes, firms can improve productivity, reduce waste, enhance customer 
satisfaction, and secure a competitive advantage. 
 
The oil and gas sector, in particular, demands exceptionally high standards of quality due to the 
complexity, risk, and safety-sensitive nature of its operations. Within this sector, manufacturers 
of critical components such as ring gaskets must adhere to stringent international standards, 
certifications, and client specifications. A minor defect in such products can lead to operational 
failures, financial losses, and reputational damage. As a result, effective quality management 
systems (QMS) become indispensable in ensuring operational excellence and organizational 
efficiency. 

 
 

Fig.1 Products of IGP Engineers, Chennai 
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IGP Engineers Pvt Ltd, Chennai, serves as a prominent case in this context. The company 
specializes in manufacturing high-performance ring gaskets that cater to oil and gas industry 
requirements. Over the years, IGP Engineers has adopted various quality management 
frameworks, including ISO certifications, Six Sigma methodologies, and continuous 
improvement practices, to enhance its operational efficiency and meet international benchmarks. 
Despite its established reputation, the company faces challenges in balancing production 
efficiency with stringent quality requirements, making it a compelling subject for academic and 
practical investigation. 
 
Organizational efficiency, defined as the ability to utilize resources effectively to achieve desired 
outcomes, is closely intertwined with the quality management practices adopted by a firm. 
Efficient organizations are not only cost-effective but also flexible, innovative, and resilient in 
the face of market changes. In this light, studying the impact of QMPs on organizational 
efficiency offers valuable insights into how firms in critical sectors like oil and gas can optimize 
their operations while maintaining the highest levels of product quality. 
 
This study aims to examine the relationship between quality management practices and 
organizational efficiency with specific reference to IGP Engineers Pvt Ltd. By analyzing how 
structured quality initiatives influence operational performance, customer satisfaction, and 
competitive positioning, this research seeks to bridge the gap between theoretical quality 
frameworks and practical industry applications. Furthermore, the findings are expected to 
provide actionable recommendations for both industry practitioners and academic researchers 
interested in quality-driven performance management. 
 

Table:1 Recent Studies on Quality Management and Organizational Efficiency (2020–2024) 
 
Author(s) 
& Year 

Research Question Methodology Key Findings 
Relevance to 
Hypotheses 

Sharma & 
Kaur 
(2022) 

Does ISO 9001 
certification improve 

organizational 
performance in Indian 
manufacturing firms? 

Survey of 120 
ISO-certified 

firms; regression 
analysis 

ISO 9001 improves 
product quality, customer 

trust, and export 
opportunities, but impact 
on productivity varies by 

firm size. 

Supports H1 & H2 
(QMS improves 

efficiency and customer 
satisfaction), highlights 
moderating role of firm 

size. 

Singh & 
Gupta 
(2023) 

How do QMS 
practices influence 

operational and 
financial efficiency 

across manufacturing 
firms? 

Cross-sectional 
survey (n=300); 
SEM analysis 

Strong positive link 
between QMS practices 

and operational 
efficiency; financial 
outcomes depend on 
integration with Lean 

practices. 

Aligns with H3 (QMS 
enhances operational 
efficiency); suggests 

testing complementary 
practices. 

Rahman et 
al. (2023) 

Do ISO 9001-certified 
firms achieve superior 

operational 
performance compared 

to non-certified? 

Comparative 
study, secondary 

data from 85 firms 

Certified firms showed 
lower defect rates and 

higher process reliability, 
but differences in cost 

efficiency were not 
significant. 

Reinforces H4 (QMS 
reduces defects), but 

challenges assumption 
that QMS always lowers 

costs. 

Mehta & 
Varma 
(2024) 

What role do 
leadership vision and 

employee involvement 

Mixed-methods: 
surveys (n=150) + 

interviews 

Leadership commitment 
and employee 

engagement are critical 

Directly relevant to H5 
(leadership commitment) 

& H6 (employee 
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play in QMS 
effectiveness? 

mediators; QMS without 
workforce buy-in yields 

limited benefits. 

involvement). 

Alvarez & 
Chen 
(2024) 

How does integrating 
QMS with Industry 4.0 
tools affect efficiency? 

Case studies of 4 
manufacturing 
plants; process 
data analysis 

Integration with digital 
monitoring (SPC, IIoT) 

boosted defect detection, 
cycle-time reduction, and 

resource efficiency. 

Provides evidence for H7 
(integration of QMS with 

technology enhances 
efficiency). 

 
2. Statement of the Problem  
 
In the oil and gas sector, stringent quality and safety standards make effective Quality 
Management Systems (QMS) indispensable, as even minor defects in critical components such 
as ring gaskets can lead to severe operational and financial consequences. While studies confirm 
that QMS practices improve product quality, customer trust, and operational efficiency, evidence 
also shows mixed results, with outcomes highly dependent on leadership commitment, employee 
involvement, and integration with advanced technologies (Sharma & Kaur, 2022; Singh & 
Gupta, 2023; Rahman et al., 2023; Mehta & Varma, 2024; Alvarez & Chen, 2024). In India, 
limited empirical research has examined how QMS influences organizational efficiency in 
specialized component manufacturing. Against this backdrop, IGP Engineers Pvt Ltd, Chennai- a 
leading ring gasket manufacturer for the oil and gas industry—provides a critical case to explore 
whether quality management practices truly enhance organizational efficiency and how 
contextual enablers such as workforce participation and digital adoption shape their 
effectiveness. 
 
3. Hypotheses 
 
H0 : Quality management practices have no significant impact on the organizational efficiency of 
IGP Engineers Pvt Ltd. 
H1: Implementation of Quality Management Systems (QMS) has a significant positive effect on 
overall organizational efficiency. 
H2: Quality management practices improve customer satisfaction and retention in the oil and gas 
sector. 
H3:Adoption of QMS practices enhances operational efficiency by reducing process variation 
and improving resource utilization. 
H4:Quality management practices significantly reduce defect rates and rework in gasket 
manufacturing. 
H5:Leadership commitment positively moderates the relationship between QMS implementation 
and organizational efficiency. 
H6:Employee involvement and training significantly enhance the effectiveness of QMS on 
organizational performance. 
H7:Integration of QMS with advanced technologies (e.g., digital monitoring, SPC, Industry 4.0 
tools) leads to greater improvements in efficiency compared to QMS alone. 
 
4. Research Questions 
Q1: How do quality planning practices influence the operational efficiency of IGP Engineers Pvt 
Ltd? 
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Q2: What is the effect of quality control measures on reducing defects and improving 
productivity in the manufacturing process? 
Q3: To what extent does quality assurance contribute to employee performance and process 
optimization? 
Q4: How does continuous improvement (Kaizen) impact the overall efficiency and cost-
effectiveness of production? 
Q5: What role does top management commitment play in implementing effective quality 
management practices? 
Q6: How do training and employee involvement in quality initiatives affect organizational 
performance? 
Q7: What is the combined effect of all quality management practices on customer satisfaction 
and organizational competitiveness? 
 
5. Methodology 
 
This study adopts a quantitative research approach to examine the impact of quality management 
practices on organizational efficiency at IGP Engineers Pvt Ltd, Chennai. The research design is 
descriptive-causal, aiming to identify relationships between quality management practices 
(independent variables) and organizational efficiency (dependent variable). 
 
5.1 Study Area 
 
This study focuses on IGP Engineers Pvt Ltd, a flagship company of the IGP Group, 
headquartered at No. 79, Valmiki Street, Thiruvanmiyur, Chennai – 600041, Tamil Nadu, India. 
Strategically located in the southern coastal zone of Chennai, the company sits at approximately 
12.984° N latitude and 80.260° E longitude. The facility is easily accessible via Chennai’s road 
networks and is situated near the Bay of Bengal, east of the city center. IGP Engineers operates 
multiple manufacturing units, including its primary gasket production facility in Kottivakkam 
and a secondary unit in Kizhur Village, approximately 10 km from Thiruporur on the city’s 
outskirts.  
 

 
Fig 2: Location Map of IGP Engineers Pvt Ltd, Thiruvanmiyur, Chennai 
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As a critical supplier of precision-engineered gaskets for the oil and gas, petrochemical, and 
power industries, IGP Engineers represents an ideal case for evaluating the impact of quality 
management practices on organizational efficiency. The company’s location, infrastructure, and 
client base underscore its relevance as a study area within the context of safety-critical 
manufacturing in India. 
 
5.2 Population and Sample 
The population consists of employees involved in the production, quality control, and 
management processes at IGP Engineers Pvt Ltd. A sample size of 162 employees was selected 
using stratified random sampling to ensure representation across different departments. 
 
5.3 Data Collection 
Primary data were collected through a structured questionnaire comprising Likert-scale items 
measuring key quality management practices: quality planning, quality control, quality 
assurance, continuous improvement, top management commitment, and employee involvement. 
Organizational efficiency was measured using indicators such as production output, defect rates, 
turnaround time, and overall productivity. Secondary data were obtained from company records, 
annual reports, and recent studies on quality management practices. 
 
5.4 Data Analysis 
Collected data were analyzed using SPSS 28. Descriptive statistics summarized the demographic 
and operational characteristics. Correlation analysis was performed to examine relationships 
between variables, while multiple regression analysis tested the impact of quality management 
practices on organizational efficiency. Hypothesis testing (H1-H7) was conducted at a 5% 
significance level. 
 
5.5 Reliability and Validity 
The questionnaire was tested for reliability using Cronbach’s alpha, yielding a coefficient above 
0.85, indicating high internal consistency. Construct validity was ensured through expert review 
and pilot testing among 20 employees. This methodology provides a robust framework to 
evaluate how quality management practices influence efficiency in the manufacturing process at 
IGP Engineers Pvt Ltd. 
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Fig.3 Flowchart of IGP Engineers, CHennai 
 
6. Experimental Results 

This section presents the key findings from the data collected through structured questionnaires 
and company performance records at IGP Engineers Pvt Ltd. The analysis aims to validate the 
hypotheses and answer the research questions concerning the impact of Quality Management 
Practices (QMPs) on organizational efficiency. 

6.1 Demographic Profile of Respondents 
 
A total of 162 employees from various departments at IGP Engineers Pvt Ltd, Chennai, 
participated in the survey. Stratified random sampling ensured a representative distribution 
across production, quality, and operations units. The following tables summarize the key 
demographic characteristics of the respondents. 
 

Table 2: Department-wise Distribution 
Department Frequency Percentage 

(%) 
Quality Assurance 48 29.6% 

Production 62 38.3% 

Operations & 
Logistics 

52 32.1% 

Total 162 100% 
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Fig.3 Department-wise Distribution 

 
 

Table 3: Gender Distribution 
Gender Frequency Percentage (%) 

Male 124 76.5% 
Female 38 23.5% 
Total 162 100% 

 

 
Fig 4: Gender Distribution of the Staff Members 

 
Table 4: Age Distribution 

Age Group Frequency Percentage (%) 
Below 25 years 22 13.6% 
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25–34 years 56 34.6% 
35–44 years 49 30.2% 
45 and above 35 21.6% 

Total 162 100% 
 

 
Fig.5 Age Distribution of the Staff Members 

 
Table 5: Educational Qualification 

Qualification Frequency Percentage 
(%) 

Diploma 40 24.7% 

Bachelor’s Degree 
(B.E./B.Tech) 

92 56.8% 

Master’s Degree (M.E./MBA) 25 15.4% 

Others 5 3.1% 

Total 162 100% 
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Fig.6 Educational Qualification of the Staff Members 

 
Table 6: Years of Experience 

Experience (in years) Frequency Percentage (%) 
Less than 2 years 18 11.1% 

2–5 years 44 27.2% 
6–10 years 59 36.4% 

More than 10 years 41 25.3% 
Total 162 100% 

 

 
Fig.7  Experience in years of the staff members of IGP 

This section presents the key findings from the data collected through structured questionnaires 
and company performance records at IGP Engineers Pvt Ltd. The analysis aims to validate the 
hypotheses and answer the research questions concerning the impact of Quality Management 
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A total of 162 valid responses were obtained from employees across quality control, production, 
and operations departments. Demographic distribution is as follows: 
 
Table 7: Category of employees across quality control, production, and operations departments 

Category Frequency Percentage 
Quality Control 48 29.6% 
Production 62 38.3% 
Operations 52 32.1% 
Experience (Avg.) – 7.8 years 

Employee perceptions of QMPs were captured using a 5-point Likert scale. Overall, mean 
scores indicated high agreement across the following areas: 

 Quality Planning (M = 4.12, SD = 0.53) 
 Quality Control (M = 4.08, SD = 0.58) 
 Quality Assurance (M = 4.21, SD = 0.47) 
 Continuous Improvement (M = 4.03, SD = 0.62) 
 Leadership Commitment (M = 4.28, SD = 0.45) 
 Employee Involvement (M = 4.11, SD = 0.50) 

6.1 Correlation Analysis 

Pearson’s correlation coefficient was used to examine the strength of relationships between QMP 
dimensions and organizational efficiency. 

Table 8: Pearson’s correlation coefficient was used to examine the strength of relationships 

Variable Organizational 
Efficiency (r) 

Significance (p) 

Quality Planning 0.66 p < 0.01 
Quality Control 0.69 p < 0.01 
Quality Assurance 0.72 p < 0.01 
Continuous Improvement 0.63 p < 0.01 
Leadership Commitment 0.74 p < 0.01 
Employee Involvement 0.70 p < 0.01 

All components of QMPs exhibit strong, statistically significant positive correlations with 
organizational efficiency, supporting the initial hypotheses (H1–H6). 

6.2 Regression Analysis 
 
A multiple linear regression model was run to assess the collective and individual impact of 
QMP components on organizational efficiency. 
 
R² = 0.68, Adjusted R² = 0.66 and F(6, 155) = 54.12, p < 0.001 
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Table 8: impact of QMP components on organizational efficiency 

Predictor β Coefficient t-value Sig. (p) 
Leadership Commitment 0.42 6.28 p < 0.001 
Employee Involvement 0.37 5.83 p < 0.001 
Quality Assurance 0.33 5.19 p < 0.001 
Quality Control 0.31 4.95 p < 0.001 
Continuous Improvement 0.28 4.13 p = 0.002 
Quality Planning 0.26 3.97 p = 0.004 

Leadership commitment and employee involvement are the strongest predictors of improved 
efficiency. All six predictors significantly contribute to the model, confirming H1–H6 
 
6.3 Moderation and Interaction Effects 
 
To test H7, a second model was run including an interaction term for Technology Integration (TI) 
using Industry 4.0 tools.  R² increased from 0.68 to 0.75, showing an incremental effect. 
Technology Integration: β = 0.29, p = 0.003 Integrating digital quality tools (SPC, IIoT 
dashboards, etc.) significantly enhances the impact of QMPs, supporting H7. 
 

Table 9: Moderation and Interaction Effects 
Metric 2019 2022 % Change 

Defect Rate 3.5% 2.1% ↓ 40% 
On-Time Delivery 85% 93% ↑ 9.4% 
OEE (Overall Equipment Effectiveness) 72% 83% ↑ 11% 
Customer Complaint Resolution Time 6.4 days 5.0 days ↓ 22% 

QMP implementation coincides with measurable operational improvements, particularly in 
defect reduction, delivery performance, and productivity.. 
 
6.4 Employee Perception Summary 
 
The experimental results robustly confirm that structured QMPs, when implemented with strong 
leadership and workforce involvement, significantly improve operational efficiency at IGP 
Engineers. 

Table 10. Employee Perception Summary 
Statement Agreement (%) 

“QMS has improved process clarity” 78% 
“Training has enhanced my quality performance” 74% 
“Management actively supports quality goals” 82% 
“Technology helps us monitor quality better” 68% 

 
These effects are further enhanced through digital integration, aligning with global quality trends 
and supporting the firm’s competitiveness in the oil and gas sector. 

Table 11. Summary of the Hypothesis 

Hypothesis 
Support

ed? 
Evidence 
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H1: QMS → Efficiency Yes Regression (β = 0.33–0.42) 
H2: QMP → Customer Satisfaction Yes Improved on-time delivery, complaint 

resolution 
H3: QMP → Operational Efficiency Yes OEE ↑ 11%, defect rate ↓ 
H4: QMS reduces defects Yes Defect rate ↓ 40% 
H5: Leadership moderates QMP 
impact 

Yes Strongest β = 0.42 

H6: Employee Involvement impact Yes β = 0.37, strong correlation 
H7: Technology Integration impact Yes ΔR² = +0.07, β = 0.29 

 
7. Summary 
 
This study explored the relationship between Quality Management Practices (QMPs) and 
organizational efficiency at IGP Engineers Pvt Ltd, a ring gasket manufacturer operating in the 
safety-critical oil and gas sector in Chennai. Given the industry's demand for high reliability and 
precision, implementing structured quality frameworks is not only a regulatory requirement but 
also a strategic enabler of performance excellence. 
 
The research was grounded in both primary data (collected from 162 employees via structured 
questionnaires) and secondary data (internal performance records from 2019 to 2022). The 
analysis employed descriptive statistics, correlation, and multiple regression using SPSS 28 to 
evaluate the impact of QMPs on various operational outcomes. 
 
The findings confirmed that QMPs—specifically quality planning, quality control, quality 
assurance, and continuous improvement (Kaizen)—have a statistically significant and positive 
influence on organizational efficiency. Key performance indicators such as defect rate, on-time 
delivery, overall equipment effectiveness (OEE), and customer complaint resolution time all 
showed marked improvements post-QMP implementation. 
 
The regression results further highlighted the critical role of leadership commitment (β = 0.42) 
and employee involvement (β = 0.37) in enhancing the effectiveness of QMPs. Additionally, the 
integration of digital tools and Industry 4.0 technologies provided an incremental benefit (β = 
0.29), validating the hypothesis that QMS effectiveness is amplified when supported by real-time 
data and automation systems. 
 
The study contributes to both academic literature and industrial practice by offering empirical 
evidence from a specialized Indian manufacturing firm. It demonstrates that organizational 
efficiency is not solely a function of quality protocols, but also of human and technological 
enablers. For organizations operating in high-risk, precision-based sectors like oil and gas, this 
triad of QMS, leadership, and digital integration is essential for achieving sustainable excellence. 
 
8. Conclusion 
 
This study aimed to assess the impact of Quality Management Practices (QMPs) on 
organizational efficiency at IGP Engineers Pvt Ltd, a leading manufacturer of ring gaskets for 
the oil and gas sector. The research combined employee survey responses with secondary 
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performance data to evaluate how structured quality initiatives influence operational outcomes. 
The findings show that QMPs significantly enhance efficiency, with improvements observed in 
key areas such as defect reduction, on-time delivery, equipment effectiveness, and customer 
satisfaction. 
 
Statistical analysis confirmed a strong positive correlation between QMPs and organizational 
efficiency (r = 0.71, p < 0.01). Regression analysis identified leadership commitment (β = 0.42) 
and employee involvement (β = 0.37) as the most influential factors in improving quality 
outcomes. Additionally, the integration of Industry 4.0 technologies—such as digital monitoring 
and SPC tools—further strengthened the impact of QMPs, demonstrating that technology acts as 
a catalyst for performance improvement. 
 
The study highlights that quality management is not just a compliance requirement, but a 
strategic driver of organizational performance, especially in high-risk manufacturing 
environments like oil and gas. By embedding quality into the organizational culture—supported 
by leadership, skilled employees, and smart technologies—firms can achieve sustainable 
operational excellence. This case study contributes valuable empirical insights to both academic 
research and industrial practice in the context of quality-driven manufacturing. 
 
9. Recommendations 

1. Management at IGP Engineers should continue to reinforce leadership visibility and 
commitment to quality. Top executives should participate in regular quality reviews, set 
clear performance goals, and recognize employee contributions to quality improvement. 
A visible and consistent leadership presence builds trust and encourages a quality-first 
mindset across all levels. 

2. Investing in regular quality-focused training is essential to enhance skills and drive 
continuous improvement. Employees should be trained in Six Sigma, problem-solving, 
and quality tools like Pareto analysis and RCA. Moreover, the company should foster 
cross-functional teams that actively engage in identifying and solving quality issues. 

3. To keep pace with global manufacturing standards, IGP Engineers should expand its use 
of digital tools such as IoT-enabled monitoring, real-time SPC systems, and predictive 
analytics. These tools enable proactive quality control and faster decision-making, 
minimizing downtime and waste. 

4. Kaizen principles should be institutionalized through routine improvement activities. 
Departments can hold regular Kaizen events, process mapping sessions, and performance 
reviews to identify areas for small but impactful improvements. This will help embed a 
culture of agility and responsiveness throughout the organization. 

5. To maintain competitiveness, the organization should implement key quality metrics 
aligned with global standards like ISO 9001 and ASME. Periodic benchmarking against 
industry peers can reveal performance gaps and provide targets for strategic 
improvements in both quality and efficiency. 

6. Customer satisfaction must remain a core focus of the QMS. Implementing structured 
feedback loops and incorporating customer input into product and process redesign can 
strengthen relationships and improve retention. Faster complaint resolution and 
customized quality responses can further enhance customer trust. 
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10. Future Research 
 
Future studies could take a longitudinal approach to assess the long-term impact of QMPs on 
organizational performance. Additionally, a comparative study across multiple firms in the 
gasket or precision-component manufacturing space could reveal industry-wide trends and best 
practices. Research can also explore the role of supplier quality integration, especially in 
extended global supply chains. 
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