Abstract

In recent years, many organizations have looked upon continuous improvement and total quality management (TQM) within manufacturing as the means by which they could maintain a competitive edge. Now, only manufacturing is not responsible for success of any company but it is matter of complete supply chain. A manufacturing supply chain is an integrated set of business functions, encompassing all activities from raw material acquisition to final customer delivery. 
Even though much attention has been focused on supply chain management (SCM) concepts in recent years, its interlinking with the quality management perspective is often limited and tangential in nature. While the importance of quality management is universally recognized, academic researchers need a more focused approach in evaluating quality management issues within the internal and external supply chain contexts. Consequently, in this study all the critical factors of supply chain in a world leading automotive OEM is well discussed and analyzed and critical factors and their sub factors of quality management in supply chain also discussed and prioritized. Organizations in the automotive struggle with two key issues: quality management for better meeting customer expectations, supply chain management for more effectively working with suppliers and dealers to provide a seamless service to customers. Excellence in these key aspects of business is the hallmark of great companies. This can be achieved through good Planning and improvements in Processes through involvement of the People. 

Further analyses, an analytical hierarchy process (AHP) approach is employed to suggest a generic hierarchy model for organizations to prioritize the relative importance of seven critical factors and forty two sub factors of quality management in supply chain. This study contributes to priorities the key factors and sub factors of Quality Management, so that company can formulate strategies for implementing QM in supply chain and seeks to understand how quality can be managed using a supply chain perspective of an automobile original equipment manufacturer (OEM) to sustain competitive edge.
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TABLE OF CONTENTS

	Descriptions
	Page No. 

	Declaration
	i

	Certificate
	ii

	Acknowledgement
	iii

	Abstract
	iv

	
	

	CHAPTER 1: INTRODUCTION
	1~5

	
	

	1.1 Introduction
	1~3

	1.2 Quality Management and Supply Chain Research
	3~4

	1.3 Role in Competitiveness
	5

	
	

	CHAPTER 2: LITERATURE REVIEW
	6~19

	
	

	2.1 Introduction
	6

	2.2 Supply chain management
	6~9

	2.3 Quality Management
	9~11

	2.4 Relation between Supply Chain and Quality Management
	11~13

	2.5 Cumulative Capability in SCM Performance and Quality
	13~14

	2.6 Relationship  in QM Practice and Supply Chain
	14

	2.7 Supply Chain Management and ISO 9000
	14-15

	2.8 Flows in Supply Chain:
	15-17

	2.9Components Of Supply Chain Management
	17-19

	
	

	
	

	
	

	CHAPTER 3: A CASE STUDY 
	19~79

	3.1 Introduction
	20

	3.2 Company Profiles & Achievements
	22~23

	3.3 Demand Conditions of ABC Ltd
	23~26

	3.4 Competitive Performance of ABC Ltd
	26~33

	      3.4.1 Productivity
	27~28

	      3.4.2 Process Results
	28

	      3.4.3 Market results
	28~29

	      3.4.4 Product Results
	29~30

	      3.4.5 Financial Results
	30~33

	3.5 Research Objective
	33

	3.6 Case Study frame Work
	33~35

	3.7 Supply chain in ABC Ltd
	36~52

	      3.7.1 Strategy Management
	37~45

	      3.7.2 Balanced Scorecard
	39~45

	            3.7.2.1 Building Balanced Scorecard in ABC 
	40~45

	      3.7.3 Logistic
	45~46

	      3.7.4 Marketing
	47~48

	      3.7.5 Supplier Management
	48~49

	      3.7.6 Inventory Management
	49

	      3.7.7 Best Practices
	49~51

	      3.7.8 Relation and Partnership
	51~52

	
	

	3.8 Quality management in ABC Ltd’s Supply Chain
	53~78

	        3.8.1 System and Techniques
	55~60

	             3.8.1.1 Problem solving techniques
	59~60

	        3.8.2 Continuous Improvement and Learning
	60~62

	        3.8.3 Innovation management
	62~64

	        3.8.4 Customer Focus and Orientation
	64~65

	        3.8.5 Cultural and People
	65~67

	        3.8.6 Empowerment And Teamwork
	67~68

	        3.8.7 Measurement and feed back
	68~69

	Application of AHP to prioritize the key Factors of QM in SC
	69~78

	              3.9.1 Critical Factors and Sub factors of Quality management
	70~78

	
	

	3.10 SOWT Analysis
	80

	
	

	CHAPTER 4: SELECTION OF BEST AREA OF SCM by AHP
	81~95

	          4.1 Introduction
	81~83

	          4.2 Selection of Best Area of SCM in ABC Ltd
	83

	          4.3 Using Microsoft Excel In AHP calculation
	84~91

	          4.4 Results and Discussion
	91~93

	
	

	CONCLUSION
	94~95

	
	

	REFERENCES
	96~100

	
	

	
	

	
	

	
	

	
	

	
	

	
	

	
	

	
	

	
	

	
	

	
	


LIST OF TABLES

	Name of Table
	Page No.

	
	

	Table: 3.2.1 Plant wise product detail
	23

	Table: 3.2.2 ABC mile Stones
	23

	Table: 3.3.1 CAGR of different segments in last four years
	25

	Table: 3.3.2 CAGR of domestic sales of different segments in four years
	26

	Table: 3.3.3 Production trends of two wheelers in India
	26

	Table: 3.3.4 Market share of two wheelers manufacturer in India
	27

	Table: 3.4.1 Shop wise productivity
	29

	Table: 3.4.2 Process results of ABC
	29

	Table: 3.4.3 Market results
	30

	Table: 3.4.4 Market Share by volume of major Players
	30

	Table: 3.4.5.1 Profit tracking of ABC
	31

	Table-3.4.5.2 ABC Performance tracking and comparative analyses
	32~33

	Table: 3.7.2.1First column of Balanced Scorecard
	43

	Table: 3.7.2.2 Perspective, objectives and its measurement units
	44

	Table: 3.7.2.3 Setting the targets in Balanced Scorecard
	45

	Table: 3.7.2.4The Complete Balanced Scorecard of ABC
	46

	Table: 3.7.3Distance of suppliers and dealers from ABC
	47

	Table: 3.7.7 Best practice in ABC supply chain
	52

	Table: 3.8.1.1 New Product development system of HHL
	57

	Table: 3.8.1.2 Product, Process and System development
	58

	Table: 3.8.4 Results of Internal and external customer
	65

	Table: 3.9.1 Sub factors of system and technology prioritization
	71

	Table: 3.9.2 Microsoft excel sheet with formulas for AHP calculation
	72

	Table: 3.9.3 Sub factors of Empowerment and team work prioritization
	73

	Table: 3.9.4 Sub factors of innovation work prioritization
	74

	Table: 3.9.5 Sub factors of culture and people prioritization
	75

	Table: 3.9.6 Sub factors of Customer focus prioritization
	76

	Table: 3.9.7 Sub factors of measurement and feed back work prioritization
	77

	Table: 3.9.8 Sub factors of Continuous Improvement work prioritization
	78

	Table: 3.9.9 Quality Management Critical Factors and Sub Factors Prioritization
	79

	Table: 3.10 SWOT Analyses
	80

	Table: 4.1 Scale ratio for AHP calculation
	83

	Table: 4.3.1 Best area prioritization in SCM for System and Techniques in Excel 
	85

	Table: 4.3.2 Formulas for AHP calculation on Microsoft Excel Sheet
	86

	Table:  4.3.3 Random Index value
	87

	Table: 4.3.4 AHP calculation best area in SCM for quality management
	88~89

	Table: 4.3.5 AHP calculations for QM critical factors prioritization
	90

	Table: 4.3.6 Calculation for best area selection in SCM for Quality management.
	91

	
	

	
	

	
	

	
	

	
	

	
	


LIST OF FIGURES

	Fig. 2.2 A Schematic of a Supply Chain
	6

	Fig: 3.6.1 Schematic of typical supply chain network
	35

	Fig: 3.6.2Principal components of Supply Chain Management
	35

	Fig: 3.6.3Critical Factors of Quality Management
	36

	Fig: 3.7 Principal components of Supply Chain Management
	38

	Fig: 3.7.1 Strategic Development Process in ABC
	39

	Fig: 3.7.2.1 The balanced scorecard links strategy to measures
	43

	Fig: 3.8Critical Factors of Quality Management
	55

	Fig: 3.8.2Training Methodologies in HHL
	63

	Fig: 3.9.1 A Decision hierarchy of quality management implementation
	71

	Fig: 4.1 General Structure of Analytical hierarchy process
	81


ABBREVIATIONS USED

	BSC
	Balanced Scorecard

	CAGR
	Compound Annual Growth Rate

	CTQ
	Critical to Quality

	DMS
	Dealer Management System

	EVA
	Economic Value Added

	PDI
	Pre Delivery Inspection

	SRM
	Supplier Relationship Management

	SCM
	Supply Chain Management

	St. Pass
	Straight Pass

	SIAM
	Society of Indian Automobile Manufacturers


Chapter-1

1.1 Introduction:

There is a growing attention on global supply chain management. Supply chain management is a holistic and a strategic approach to demand, operations, procurement, and logistics process management (Kuei et al., 2001). Traditionally, the focus of supply chains was on specific functionalities such as purchasing, manufacturing, and shipping to support logistics operations. The competitive environment requires the delivery of cost, efficiency, high service levels, rapid response, and high quality of products and services. The effective management of quality is the key to increased quality and enhanced competitive position in today’s global environment. Kuei et al. (2001) suggest that quality management agreement should be distinguished from supply chain management. 
Over the last fifteen years, supply chain management (SCM) has taken a variety of directions with differing outcomes. One of the well-known experts in the real world wrote that SCM practices have not produced the desired results (Tompkins, J.A. 2000). Since then, many academic research papers have appeared in various outlets with interesting findings. Fynes and Voss, (2002) write about the impact of quality management on supply chain performance. Based on their empirical study, the authors claim that with business environments becoming more intensive. It is imperative to realize that stronger relationship quality is a must to achieve superior supply chain performance. 

In another paper, Campbell and Sankaran, (2005) discuss integration issues in supply chains for small and medium size enterprises. The authors provide a framework to facilitate such an integration process for use and analysis by practitioner and researchers alike. The author analyses the problem of changes in customer preferences requiring customization of products, and how information sharing under such circumstances can assist in improving quality in supply chain performance. This paper also analyzes strategic issues for automotive industry supply chains and quality management. Although specific to an individual market place, this paper brings out key SCM issues, and proposes numerous hypotheses that must be researched by future studies interested in the area of global supply chains. Based on an extensive empirical study, the authors conclude that there is a strong relationship between quality management and supply management that affects business performance. 

Since the 1980s, quality has become a major influence in the business world. Although, in general, for the major companies it all began with applying the theories of the quality gurus, especially doctors Deming and Juran, it is also true that the definitive push, especially for the small and medium-size companies, came about with the appearance of the quality assurance standard, ISO 9000. Without doubt, its increasing implementation in companies all over the world continues to be the main driving force behind improvements in quality management. At present, the drive to get this ISO 9000 certification is due not only to companies needing it as part of their competitive arsenal but also, simply to avoid being left out of their own markets. On the other hand, in a more or less parallel development, in resent years, the companies have also seen the advantages of working collaboratively with their suppliers and customers. This collaboration has led to the coining of the well-known concept of supply chain management (SCM). 
The main objective of this study lies right at the integration of these two highly topical concepts, quality management and SCM. Basically, It is asked whether a company involved in quality management improves its SCM. Evidently, the answer has to be yes; otherwise, this would not be interpreting quality management in its widest and most correct sense. However, in the present business climate, in which most companies has begin the quality management in supply chain and starts with  quality assurance, which in practice means getting the ISO 9000 standard certificate, Does the same thing happen? 

In other word, when a company gets the ISO 9000 certificate, does its SCM improve? In this case, the question is no longer answer till this certification is not taken at supplier and as well as dealer ends. For this reason, a data base study is carried out in this study and key factors and sub factors of quality management is analyzed. And effects of quality management on the supply chain are also discussed and analyzed in this study with the help of AHP. This study begins with a brief description of the main objective followed by a review of the supply chain and quality management in a world leading automotive industry. Finally, the paper concludes with a discussion of results.

1.2 Quality management and supply chain research:

Several research studies considered some aspect of quality management within a supply chain perspective. The research domain for this study spans across journals primarily consisting of leading journals from the field of critical factors of TQM, such as Journal of Operations Management (JOM), International Journal of Operations and Production Management (IJOPM), Production and Operations Management (POM), International Journal of Production Economics (IJPE), Decision Sciences, Omega, International Journal of Production Research (IJPR) and European Journal of Operational Research (EJOR). Other journals included in this review include Interfaces, International Journal of Physical Distribution and Logistics Management (IJPDLM), Total Quality Management (TQM), Journal of Supply Chain Management (JSCM) and Integrated Manufacturing Systems (IMS). The directed purpose of this investigation is to identify those papers that lie on the intersection of quality and supply chain topics, so that we can focus upon and examine quality research positioned strictly in the supply chain context. Each article selected encompasses a theme or body of knowledge relevant and helpful to understanding a topic. It is found that even though the philosophies of quality management and SCM have been researched extensively in the literature, few studies examine these agendas jointly. Rather, the topic of quality management in the supply chain is largely fragmented and dispersed across many other disciplines such as supplier–buyer activities, strategic management, manufacturing practices, and process integration. Thus it is supporting our view that research about quality management in the supply chain is highly disjointed and lacks treatment as a significant dimension of SCM. The basic elements of QM are customer focus, strategic planning and leadership, continuous improvement and learning, and empowerment and teamwork. In addition, Mehra et al. (2001) compiled an extensive review of QM research and suggested that there are at least 45 elements that affect QM implementation categorizing these topics into the five key areas of culture & people, measurement and feedback, innovation management, system and techniques and customer orientation. Similarly, various lecture reviews and analysis of SCM literature reveal that this evolving body of knowledge stems from the research disciplines of physical distribution, transportation and networked system of materials logistic and transportation, best practices, organizing and relation and partnership  (Croom et al., 2000; Tan, et al, 2001). The principle components in the study reflect the background of quality management and supply chain research. As a result of the integration of these two bodies of knowledge, we believe that the merger of quality management and SCM perspectives requires some type of definition so that it may be looked upon as an emerging and viable area of research. For the purposes of this paper, the definition of quality management in supply chain perspective, below which builds upon the related definition by Ross, (1997) and extends it further into the process centric view of quality management and supply chain that is examined throughout this study. QM & SC is the formal coordination and integration of business processes involving all partner organizations in the supply channel to measure, analyze and continually improve products, services, and processes in order to create value and achieve satisfaction of intermediate and final customers in the marketplace. The comprehensive review of extant literature is used and this definition to provide an agenda for the future study of quality management and supply chain principles. This study is also a understanding of these principles through live experience of working with an actual company in an automotive OEM supply chain. 

1.3 Role of Quality Management and Supply Chain in Competitiveness:

Today, manufacturers have realized that for staying for long time in international market, they have not to be concentrate on company profit only but Product quality, zero defect, safety, quality management and supply chain management are the other criteria which needs a strong attention .QM in supply chain is a management approach which improves the organization internally i.e. productivity aspect, as well as externally i.e. market value aspect. Customers expectation have increased as the globalization has born competitiveness now the key of customer satisfaction is high product quality, low product price, more options. Fortunately these keys are requirements belong to target of QM implementation in supply chain. There are many organizations have successfully implemented quality management in supply chain and enjoying competitiveness among their competitors.

For staying in competitive market an organization must have continuous improvement throughout the supply chain in the organization with innovative plan .QM is the right approach for continuous improvement with innovative tools in successful implementation of supply chain.

This case study is divided into three main sections, in first section, all the literature review of quality management and supply chain is carried out. In second section, all the critical factors and sub factors of quality management and supply chain are prioritized by AHP to implement quality management in supply chain. In third section, best area in supply chain of ABC as far as quality management concern is calculated by analytical hierarchy process (AHP).

Chapter: 2

Literature Review

2.1 Introduction:

As global markets evolve, supply chain and quality managers are faced with many new challenges, as traditional approaches to managing supply chains prove increasingly ineffective. The integration of quality management principles offers potential for broadening the perspective of supply chain management from its traditional narrow focus on costs and competitive relationships to a focus on cooperative relationships between members of the supply chain and the strategic importance of supply chain management to the achievement of cumulative competitive capabilities. Much literature contains a number of suggestions for potential synergies between supply chain management and quality management. These range from prescriptive suggestions to case studies to studies of supply chain manager’s vision for long term performance of company. This study provides the best factors and sub factors of quality management so that it can be implemented successfully in supply chain.

2.2 Supply chain management:

Supply chain management is one of the important issues in business today.  The idea is to apply a total system approach to managing the entire flow of information, material, and services from raw materials supplies through factories and warehouses to the end customers.  The focus is on those core activities that a business must operate each day to meet demand.
The term supply chain comes from the factors explained in this study of how organizations are linked together. If we begin with a supplier as a starting point and work down the supply side, it has a number of sub suppliers, each of which in turn, has its own set of suppliers, and so on.  The result is a supply network or series of chain.  The goal of supply chain management are to reduce uncertainty and risks in the supply chain, thereby positively affecting inventory levels, cycle time, processes and ultimately and customer service levels.  Supply chain management is one such effective methodology and presents an integrated approach to resolve issues in sourcing, customer service, demand flow and distribution.  The result are in the form of reduced operational in delay of distribution and increased customer satisfaction.

The supply chain is the network of autonomous and semi-autonomous business entities, which are involved through upstream and downstream linkages in the difference processes and activities that produce value in the form of physical and services in the hands of the ultimate customers.  Supply chain consists of the network of organizations that connects suppliers and end-users.  It provides the route through which raw material is converted into finished goods/services into the hand of customers. Supply chain management, in turn, “comes the flow of goods from suppliers through manufacturing and distribution chains to the end uses”.
A supply chain is a network of facilities and distribution options that performs the function of procurement of material, transformation of these materials into intermediate and finished products, and the distribution of these finished products to customers.  Supply chains exist both in service and manufacturing organizations, although the complexity of the chain may vary greatly from industry to industry and firm to firm.

Supply chain management is defined as the systemic, strategic co-ordination of the traditional business functions within a particular company and across businesses within the supply chain, for the purposes of improving the long-term performance of the individual companies and the supply chain as a whole.
Within this definition of supply chain management, the executives defined collaboration as a means by which all companies in the supply chain are actively working together towards common objectives, and is characterized by sharing information, knowledge, risk and profits. Sharing entails understanding how other companies operate and make decisions, and goes much deeper than co-operation. Collaboration is mutual goal-setting that goes far beyond a written contract. Due to the level of commitment necessary, true collaborative relationships are anything but widespread. Since it is not possible to collaborate with everyone, one of the challenges is deciding with whom to collaborate. The solution is to look for the key suppliers or customers and develop collaborative relationships with them alone. Just as determining the ‘who’ of the relationship is important, so is the ‘what’. Not everything is of equal importance, so key components; key commodities and key subsystems should be focused on. Best practice is to choose key suppliers or customers, get them on-board, and resolve any problems and then move on to the next set of suppliers and customers. Once collaboration begins with key supply chain members, it eventually becomes routine and the focus can turn to new relationships.
While several definitions of supply chain management have been proposed, an underlying thread is the integration of processes throughout the supply chain with the goal of adding value to the customer. Despite the fact that this suggests the need to integrate transportation, logistics, and purchasing functions with manufacturing processes, in practice and in the literature, supply chain management has typically reflected either the management of logistics or the supply base. The logistics focus views SCM as the coordination of the logistics operations of firms in the value chain. Pulling materials through the supply chain in response to demand patterns rather than pushing them in response to forecasts, allows organizations to respond to demand uncertainty more effectively, improve flows within the supply chain, manage inventory more effectively, and improve service levels Davis T. (1993) Effective supply chain management This is synonymous with the concept of integrated logistics systems Coyle JJ, et al., (1996). The supply focus is synonymous with rationalization and streamlining of the supply base, and integration of suppliers into product development and manufacturing activities. Managing the supply chain implies reducing and streamlining the supplier base to facilitate managing supplier relationships Krause DR (1997), developing strategic alliances with suppliers Copacino WC.(1997), working with suppliers to ensure that expectations are met Watts CA, Hahn CK.(1993), and involving suppliers early in the product development process to take advantage of their capabilities and expertise  Monczka RM, et al(1994). It reflects growing recognition that outsourcing non-core activities and focusing on core competencies allows firms to not only better utilize their own resources and remain more flexible and responsive to changing needs, it allows them to exploit the capabilities, expertise, technologies, and efficiency of their suppliers. 

Both the logistics and supply management literature provide evidence of the impact of SCM practices on performance. The logistics literature suggests that inter-firm coordination Stank TP, LackeyJr. CW.(1997), functional integration, for example of logistics or purchasing functions Stank TP et al (1997), a customer focused logistics strategy and the management of logistics as an integrated activity Fawcett SE, Clinton SR.(1996) are all positively associated with operational performance. From the supply perspective, supplier development Scannell TV, et al (2000) 

2.3 Quality management

Quality management is a method for ensuring that all the activities necessary to supplier development, design, develop and implement a product or service are effective and efficient with respect to the system and its performance and Coordinating activities to direct and control an organization with regard to quality.
While the QM literature base is extensive, until recently, much of it has been descriptive or anecdotal in nature and of little help in guiding the deployment of quality management programs. Not until the late 1980s was an attempt made to identify the underlying constructs of quality. Within the last several years however, several studies have examined linkages between quality and performance. Anderson et al.(1995) identified visionary leadership, internal and external cooperation, process management, and employee fulfillment as key constructs of quality management. Moreover, they demonstrated that these constructs are drivers of customer satisfaction. Similar constructs have been identified in other studies and been shown to positively affect product quality and broader measures of manufacturing performance .Evidence of the impact of quality management practices on business performance is more limited. Wilson and Collier demonstrated that the underlying premise of the Malcolm Baldrige National Quality Award that leadership drives the quality management system, which drives business performance, is valid. Studies have also shown that the MBNQA framework not only provides a valid representation of constructs generally referred to under the label QM, but that the constructs are consistent with those found in other studies.

Although Kearney (1992) contended that approximately 80% of Quality Management (QM) initiatives in logistics companies have failed, more recent research by Yong and Wilkinson (1999) does not support this contention. The implementation of QM systems is often customer-driven; Ho (1997) proposes the TQM Excellence (TQMEX) model, which provides a step-by-step guide towards achieving logistics excellence via a 5-S scheme.1 Towill (1996) and Aitken et al. (2002) emphasise Business Process Reengineering, mostly in the context of manufacturing aimed at redefining and re-designing business processes in order to meet the needs of customers most effectively. In logistics, this is primarily about reducing the supply chain cycle time to achieve competitive advantage. But these works overemphasize the mechanics of the supply-chain and neglect the human aspects of performance. Parsons (2002) and Naude and Buttle (2000), on the other hand, do take account of the human element, focusing on supply-chain relationships such as trust, communication and cooperation. This paper assesses the contribution of QM and supply chain to performance enhancement in an automotive OEM to sustain competitiveness. 

A broad review of the quality and performance literature highlights four main schools of thought. Crosby (1979) contended that quality hinges on company-wide motivation; with higher quality arising from conformance that reduces costs and raises profits. Thus, the cost of quality is used as a tool to achieve maximum profits. His 14-step programme was based on four absolutes:

• Quality means conformance, not elegance

• It is always cheaper to do the job correctly the first time

• The only performance indicator is the cost of quality

• The only performance standard is zero defects.

Cronin and Taylor (1992) refined this approach to examine, especially, the role of marketing in the provision of high quality service. In contrast, Deming (1986) suggested that quality is improved through a reduction in statistical variation which in turn improves productivity and hence a company’s competitive position. His early thinking related to statistical quality control (Dale, 1999) and the competitive position of the firm (Oakland, 2000). Deming’s most widely-known model is his Plan, Do, Check, and Act (PDCA) cycle, with the perfection of each process being the ultimate objective (Kanji and Asher, 1996). At the end of each cycle, either the process is standardized or targets are adjusted. The application of the continuous improvement concept to logistics activities has been highlighted by, for example, Kearney (1992), Beresford ,et al, (1996) and Ho (1997). Elsewhere, team-working is seen as the key to organizational efficiency, with a fire-fighting approach being replaced with a customer-oriented quality management system that all staff understands (Feigenbaum, 1991). Short-term business plans are questioned as they yield no long-lasting improvement. Rather, three major categories: appraisal costs, prevention costs and failure costs are identified, which, when summed, yield a total quality cost. Developing cost of quality data and tracking it on an ongoing basis is therefore an important part of the QM process (Feigenbaum, 1991; Tsai, 1998). Juran also highlights the pivotal role played by management with quality control being an integral part of the management function. Juran, (1986) contends that companies must reduce the cost of quality (Oakland, 2000). Originally, Juran (1986) defined quality in his ten-point approach as ‘fitness for use’. He sees quality management as a ‘top-down’ approach with ten sequential steps to achieving quality. The workforce also plays an important role in the development of what Juran et al. (1999) terms a ‘quality trilogy’ comprising planning, control and improvement. The pursuit of quality is to be considered a fundamental business strategy together with the need for a parallel progression of an organization’s work culture.

2.4 Relationship between supply chain management and quality management:

As global markets evolve, supply chain managers are faced with continuously changing market dynamics, new global markets and stressful competitive environments. Organizations operating beyond their national boundaries can no longer depend on previously proven domestic quality practices. Dealing with traditional tradeoffs is no longer an option, and firms are finding the need to optimize their supply chain strategies over a much broader base. Because supply chains extend across several functions and many organizations, each has its own priorities and goals. Additional challenges are presented by the availability of electronic links for improving supply chain performance which makes it much more difficult for organizations to observe other firms’ actions and causes an increased focus on cost cutting and efficiency (Lee, T.Y.1998). Thus, serious threats from competition and declines in markets have forced a change in supply chain management. Initiatives such as quality management offer the potential for dealing with these challenges. Traditional supply chain management, where suppliers are selected based on price, may lead to results that deter an organization from competing in global markets. Suppliers are pitted against each other to obtain the lowest price, buyers believe that their position is enhanced by having a large number of competing suppliers, and Internet-based technologies have led companies to the conclusion that the immediate benefits of low cost global suppliers outweigh the long-term benefits of investing in relationships. Supplier development practices are traditionally perceived as uneconomical exemplified by the existence of large supplier bases and arms-length relationships. Low cost, efficient supply chains are often unable to respond to unexpected changes in demand or supply, due to their scale economies . Traditional supplier selection practices take a vertical view of the relationship between the buyer and the supplier, focusing on the performance of upstream and downstream organizations. This is consistent with the perspective of transactions cost analysis theory (TCA), which focuses on the cost of conducting and maintaining relationships between organizations. TCA seeks to minimize the sum of production and transactions costs through optimal allocation of make versus buy decisions .Transactions costs of a supply chain relationship include the costs of negotiating, implementing, coordinating, monitoring, adjusting, enforcing and terminating exchange agreements. TCA theory is illustrated particularly well by the US automobile industry, which is characterized by bitter fighting among supply chain members about implementation of best practices, such as continuous quality improvement and annual price reductions. Although TCA theory is widely accepted and has proved useful in a variety of contexts, it may not provide the appropriate perspective for supply chain management in the evolving global business environment. Its emphasis on costs ignores other relevant factors, particularly related to quality. For example, a supplier may have provided the lowest bid by cutting corners. Manufacturer–supplier relationships in the USA are described as having deteriorated so much that they are now worse than when quality management began  due to a perspective that is consistent with ABC. Rather than the vertical view presented by ABC, organizations which are successful in today’s global environment take a horizontal view of supply chain management, cutting across functions in an organization. This perspective is consistent with resource dependence theory (RDT) , which views a relationship as a strategic response to conditions of uncertainty, power and dependence, focusing on the acquisition of critical resources. Resource dependence theory has been examined and generally supported in studies of inter-organizational relationships, but has not been examined extensively in a supplier–buyer situation. Lack of self-sufficiency creates dependence by the customer organization on its suppliers, particularly when a large volume of the resource is acquired from a single supplier. Greater dependence creates more power on the part of the supplier, since the buyer has fewer alternative sources of supply; the more critical the resource, the greater the dependence. This dependence relationship can be capitalized upon, with both organizations working together in a coordinated manner to their mutual benefit, because the buying organization can have countervailing power with the supplier.

Thus, integration of supply chain management with quality management is reflective of RDT. By focusing on the relationships described by RDT, an organization takes a broader perspective of the factors that are important in using supply chain management to establish a competitive advantage.

In examining the literature on supply chain management, quality management and other relevant areas, these general themes that are consistent with the perspective of RDT emerged. Each provides a perspective that capitalizes on the dependence between buyer and suppliers to create synergies.

2.5 Capabilities of Quality Management in Supply chain:
One stream of literature focuses on the simultaneous pursuit of capabilities based on supply chain performance and quality. The purchasing function is becoming more and more important in its impact on a firm’s ability to compete, through its effect on quality, cost, technology and supplier responsiveness. Quality performance and supply chain performance have been traditionally perceived as tradeoffs, with speedy delivery of materials believed achievable only through taking quality shortcuts. This is consistent with the tradeoffs perspective, which maintains that a manufacturing organization cannot simultaneously achieve what calls inherently conflicting goals. It has led to increased attention being paid to the role of manufacturing as a ‘formidable competitive weapon’ emphasizing that manufacturing must not have a neutral role in the achievement of competitive advantage, but must follow its organization’s strategy by identifying the necessary tradeoffs to achieve it. The pursuit of simultaneous competitive advantages results in being ‘stuck in the middle and eventually a path to mediocrity’. However, the notion of tradeoffs may be irrelevant in an environment characterized by advanced manufacturing technologies and global competition, which puts intensified pressure on plants to improve on all dimensions.
2.6 Relationship between QM practices and supply chain:

Performance the pursuit of cumulative capabilities is effective because of synergies not previously believed to be compatible. For example, the pursuit of quality management practices is effective not only in achieving quality goals, but also in achieving other strategic goals of the organization, such as supply chain performance goals. This is illustrated by the examination of one key aspect of quality management: establishment of a close relationship with customers. The aim of supply chain management is to establish a link between production and distribution channels, in order to satisfy customer requirements. In an effective supply chain network, members maintain and sustain a customer-driven culture, offering the right product in the right place, at the right time and at the right price (Kuei et al. 2001). Although customers may blame the final producer for quality problems, they are often part of a broader problem related to how the supply chain is managed. Thus, customers are the drivers of supply chain management, just as they are the drivers of quality management. Quality management practices, such as design for manufacturability, facilitate setup time reduction, allowing the use of smaller lots, which reduces cycle stock. Pipeline inventory,

2.7 Supply chain management and ISO 9000:

As we mentioned in the introduction, although the message of quality has been very well received and understood by companies, the message of improvement of SCM continues to be relatively sparse. In fact, this concept has evolved and has not been limited to the analysis of the relationship with suppliers nor to a description of logistics. Companies used to be considered as isolated agents: they sought profit for themselves only; they based their planning strategy on their own production programs and any connections they made were strictly necessary.
A recent study into the impact of SCM (IESE, 1999), classified the business trends, by analyzing their historical development. It was found that one of the catalysts of this transformation is attributable to the focus on work processes, as suggested in the new version of the quality assurance standard, ISO 9001/4:2000. The world-renowned ISO 9001/2/3:1994 quality assurance standards were restructured into the ISO 9001/4:2000 series.
 This study itself demonstrates the relationship between the performance of the supply chain and the adoption of Quality management practices. By means of a rigorous study in the automotive industry, it spells out four aspects strongly related to quality management policies: 

(1) Maintain and improve the quality control department;

(2) provide the suppliers (and the suppliers of the suppliers) with incentives to encourage quality;

(3) Collect data on defects and get this information to all company employees; and 

(4) Give employees training, recognition and incentives for their full cooperation in quality improvement. 

2.8 Flows in Supply Chain:

The above depicts the relationship right from the procurement of raw material to the end services to the consumer. Hence this cycle is repetitive and this is followed everywhere even in the smallest of industries.

The above figure depicts the various members of the company that are integrated by the Supply Chain Management and the flow of information and money between the various departments.

Since in inception in 1990’s, the field of supply chain management has become tremendously important to companies in an increasingly competitive global marketplace.  The term supply chain refers to the entire network of companies that work together to design, produce, deliver and service products.  In the past, companies focused primarily on manufacturing and quality improvements within their four walls; now their efforts extend beyond those walls to encompass the entire supply chain.  This gained pitch because most of the gains achievable from an internal focus can be realized, while the opportunities that exist through cooperation and collaboration are the new frontier!

The post reforms era of the 90’s saw an influx of MNC’s in direct competition with Indian companies.  Since then companies in India have been looking at ways of cutting costs and improving process efficiencies in their quest to become globally competitive.  Supply chain management is one of such initiative.  It recognizes that distinct function like purchases, inventory management, distribution and production planning work best when integrated.

Supply chain management is typically viewed to lie between fully integrated firms, where the entire material flow is owned by a single firm and those where each channel member operates independently.  Therefore, coordination between the various players in the chain is key in its effective management.

supply chain management to a well-balanced and well-practiced relay team.  Such a team is more competitive when each player knows how to be positioned for the hand-off.  The relationships are the strongest between players who directly pass the baton, but the entire team needs to make a coordinated effort to win the race.

Supply chain and logistics have always been one of the core functions of any business although it has mainly remained in the background.  However, today, the substantial savings that fan be realized from this ara has made in popular and is vindicated by the fact that almost every leading company in India has SCM drive in place.

The organizations of the past had defined functions done through defined system and processes.  Therefore, they were reasonably static and they had well-known information needs.  Though the organizations may have been large and complex they wee yet predictable in many ways.  Now they go beyond the enterprise and contribute to an “Extensible Enterprise:.  The aim is now towards supplier integration that goes beyond manufacturing and extends to services.  It involves a range of technologies – Intranets, Internets, Web enabled applications, Web based applications etc.

A revolution in the field of telecommunications network and the IT industry has added the necessary fillip to the supply chain business, as information is an integral part of it.  Disconnect that existed between production and consumption slowly being bridged.  Today information sharing is achieved in no time.  The Indian IT industry being strong has added to the resolve of Indian companies to revitalize their SCM drive.  It and in particular Internet, play a key role in furthering the goals of supply chain integration. One of the most visible manifestations of the Internet has been in the emergence of e-commerce as a new retail channel.

2.9Components of Supply Chain Management:
Supply chain may be defined as the network consisting of customer, retailer, distributor, manufacturer and supplier, closely linked through efficient flows:

· Material, involving physical product flow from supplier to the end user including reverse flow of return for servicing and repairs.

· Information, involving customer order receipts in the supply chain to delivery from the warehouse until goods reach the end customer.

· Finance, involving payment schedules, penalties, etc. at every stage in the supply chain.

Supply chain management is primarily concerned with the efficient integration of suppliers, factories, warehouses and stores so that merchandise is produced and distributed in right quantities, to the right locations and at the right time, so as to minimize the total system cost subject to satisfying service requirements.  Supply chain management is the combination of art and science that goes into improving the way a company finds the raw components it needs to make a product or service, manufactures that product or service and delivers it to customers.  The following are five basic components for supply chain management 

1 Plan- This is the strategic portion of supply chain management.  A strategy for managing all the resources that go toward meeting customer demand for a product or service is needed.  A big piece of planning is developing a set of metrics to monitor the supply chain so that it is efficient, cost less and delivers high quality and value to customers.

2 Source- Choose the suppliers that will deliver the goods and services needed to create the product or service.  Develop a set of pricing, delivery and payment processes with suppliers and create metrics for monitoring and improving the relationships.  And put together processes for managing the inventory of goods and services to be received from suppliers, including receiving shipments, verifying them, transferring them to your manufacturing facilities and authorizing supplier payments.

3 Make- This is the manufacturing step.  Schedule the activities necessary for production, testing, packaging and preparation for delivery.  As the most metric-intensive portion of the supply chain, measure quality levels, production output and worker productivity.

4 Deliver- This is the part that many insiders refer to as “Logistics”.  Coordinate the receipt of orders from customer, develop a network of warehouses, pick carriers to get products to customers and set up an invoicing system to receive payments.

5 Return- The problem part of the supply chain.  Create a network for receiving defective and excess products back from customers and supporting customers who have problems with delivered products

The supply chain is the network of autonomous and semi-autonomous business entities, which are involved through upstream and downstream linkages in the difference processes and activities that produce value in the form of physical and services in the hands of the ultimate customers.  Supply chain consists of the network of organizations that connects suppliers and end-users.  It provides the route through which raw material is converted into finished goods/services into the hand of customers. Supply chain management, in turn, “comes the flow of goods from suppliers through manufacturing and distribution chains to the end uses”.

The concept of supply chain management is important as it provides a framework for the integration of information, material and finances of the enterprise, right from the suppliers to the customers.  The coordination element of the supply chain includes: Procurement also known as source, manufacturing also known as make, logistics also known as more, warehousing also known as store, market also known as sell. 

 A supply chain is a network of facilities and distribution options that performs the function of procurement of material, transformation of these materials into intermediate and finished products, and the distribution of these finished products to customers.  Supply chains exist both in service and manufacturing organizations, although the complexity of the chain may vary greatly from industry to industry and firm to firm
Chapter-3

A Case study

3.1 Introduction:
Analyzing the supply chain and quality management helps provide a baseline of success for the business. The automotive OEMs differ widely in growth trends, economic distinctiveness, competitors, and technological issues. The assessment of these two key areas will affect how the position of company within the supply chain, for the customers, and development of basic competitive strategies. Quality management and supply chain analysis of a automotive OEM uses basic factors and sub factors like culture & people, measurement and feedback, customer focus and orientation, continuous improvement and learning, Innovation management, empowerment & team work, system& techniques , strategic management, transportation and logistic, marketing, relationship and partnership, best practices, Organizational behavior, Organizing techniques, marketing, transportation and logistics and strategic management. This analysis assists the company to think strategically about industry’s overall quality management in complete supply chain and draw conclusion regarding the potential for growth & profitability and competitiveness.

This analysis is carried out in ABC Ltd (The company name has been changed on request of management) is an automotive OEM that produce four strokes motorcycles in India with technical collaboration of B Ltd company Japan. ABC Ltd performs (on a stand alone or integrated basis) competitive research and analyses, organizational and functional review, and process audits, using a wide array of highly acclaimed tools and methodologies, as well as proprietary techniques and templates customized to value chain management. The critical factors and sub factors of  quality management in supply chain and integration have been discussed and analyzed using AHP techniques followed by organization profiles & achievements,  performance analysis, demand conditions and Strength, weakness, opportunity and threats (SWOT) analysis.

3.2 Company Profile & Achievements:

A Ltd is the word largest two-wheeler manufacturing business of bicycle components had originally started in the 1940’s and turned into the world’s largest bicycle manufacturer today. A Ltd is a name synonymous with two-wheelers in India today. The A Ltd rolls their own steel, make free wheel bicycle critical components and have diversified into different ventures like product design. The A Ltd Group philosophy is: “To provide excellent transportation to the common man at easily affordable prices and to provide total satisfaction in all its spheres of activity”. The A Ltd vision is to build long lasting relationships with everyone (customers, workers, dealers and vendors). The A Ltd Group has a passion for setting higher standards and “Engineering Satisfaction” is the prime motivation, way of life and work culture of the Group.

The B Ltd was incorporated in 1948. Since its inception, B Ltd has become the largest Japanese industrial concern among those companies incorporated after World War II. It has also established itself as the world’s largest manufacturer of motorcycles, commanding 25% of the world’s motorcycle market and nearly 50% of Japanese market.

Today B Ltd is acknowledged as the undisputed leader in motorcycle technology. Recognized the world over as a pioneer, the B Ltd name is a guarantee of the technological and manufacturing excellence which includes automobiles and power products (lawn movers, generators and outboard motors). B Ltd Company has 83 overseas production facilities in 35 countries looked after by a 93000 strong force. In 2001, its consolidated sales amounted to over 140000 crores.
A Ltd & B Ltd Collaboration, Leaders are not born they evolve over time. In the year 1984, a four stroke revolution that was ushered when the A Ltd group is world’s largest manufacturer of bicycles, joined hands with B Ltd Firm, Japan is also a world leader in motorcycles given a new name the company ABC Ltd that was first company to introduce new generation 4 – stroke technology in India. With motorcycles that set the benchmark for fuel efficiency and pollution control. Today, there are over 17.5 million motorcycles on Indian roads. With each of its seven models addressing different customer needs. Well entrenched in the domestic market, ABC Ltd turned its attention overseas, and exports have been steadily on the rise. Today ABC Ltd commands 48% of the total market. Combined with technical excellence is a large dealer network, reliable & quality after sales and the provision of genuine spare parts.

 ABC Ltd Mission Statement is: “We, are continuously striving for synergy between technology, systems, and human resources to provide products and services that meet the quality, performance, and price aspirations of our customers. While doing so, we maintain the highest standards of ethics and societal responsibilities, constantly innovate products and processes, and develop teams that keep the momentum going to take the company to excellence in the new millennium”. ABC Ltd has its three word class plants in different prime location of India.

Table: 3.2.1 Plant wise product detail

	S.No.
	Plant
	Product

	1
	Dharuhera
	100cc and 125cc motorcycle production

	2
	Gurgaon
	Scooter & 125cc and above with premium models

	3
	Haridwar
	100cc Largest selling motorcycles


Capitalization Ratio ABC  - 26% B LtdC, Japan. - 26% others - 48% 

Following are the major milestone of ABC Ltd

Table: 3.2.2 ABC Ltd mile Stones

	1984
	ABC Ltd established in joint venture with B Ltd of Japan, to manufacture motorcycles.

	1985
	The 100 cc ABC Ltd arrived and by 1988 was the No. 1 among all motorcycles in India.

	1991
	ABC Ltd receives National Productivity Council's Award.

	1991
	ABC Ltd receives the Economic Times - Harvard Business School Association Award against 200 contenders.

	1993
	ABC Ltd becomes India’s largest exporter of two wheelers

	2000-2001
	ABC Ltd emerges as the market leader in motorcycles with sales of over a million motorcycles and a strong market share of 47%. 

	2004
	ABC Ltd continues as the World's largest manufacturer of two-wheelers with annual sales volume of 2.07 million motorcycles and a market share of 48%.

	2006
	
ABC Ltd enters the scooter segment, launches 100cc scooter

	2006
	
ABC Ltd crosses a unit sales threshold of 3.0 million motorcycles 

	2006
	
ABC Ltd Group celebrates Golden Jubilee year since inception. It was commemorated by sales of over 15 million motorcycles & over 100 million bicycles.


2005~06 was another landmark year for ABC Ltd. The company continued to lead the two wheeler industry both in India and globally for the fifth year in a row. ABC Ltd became the first automobile firm in the country to sell more than 3 millions units in a single year, and with these cumulative sales of 15millions. 

As per company policy, the company is committed to meet customer perception, stakeholder expectations and applicable regulatory requirements through: -

· Orientation towards continual improvement in quality, cost and delivery

· Innovation in process, product and service.

· Development of people for improved effectiveness and efficiency.

· Promotion of work culture that encourage team work and mutual respect.

· Optimization of supply chain management.

3.3 Demand Conditions of ABC Ltd:

The India automotive sector has a presence across all vehicle segments and key components. In terms of volume, two wheelers dominate the sector, with nearly 80 per cent share, followed by passenger vehicles with 13 per cent. The industry had few players and was protected from global competition till the 1990s. After government lifted licensing in 1993, 17 new ventures have come up. At present, there are 12 manufacturers of passenger cars, 5 manufacturers of multi utility vehicles (MUVs), 9 manufacturers of commercial vehicles, 12 of two wheelers and 4 of three wheelers, besides 5 manufacturers of engines. With the arrival of global players, the sector has become highly competitive.

The production and domestic sales of the automobiles in India have been growing strongly. While production increased from 4.8 million units in 2000-1 to 8.5 million units in 2004-05. That is a Compound Annual Growth Rate (CAGR) of over 15 per cent, domestic sales during the same period have gone up from 4.6 million to 7.9 million units (CAGR 14.2 per cent).

 Table: 3.3.1 CAGR of different segments in last four years


[image: image1.wmf]
Source: Society of Indian Automobile Manufacturers (SIAM)

A positive trend in the domestic market is that the growth has not been driven by one or two segments, but is consistent across all key segments. Two wheelers, which constitute the majority of the industry volume, have been growing at a rate of 14.3 per cent, the production of two wheelers in India increased from 3.76 million vehicles in 2001 to 6.53 million vehicles in 2005. Table: 3.3.1 while the domestic sales of automobiles have been increasing at a significant rate, exports have taken a quantum leap in recent years. The exports of automobiles from India have been growing at a CAGR of 39 per cent for the past four years.

It is shown in Table: 3.3.2 that domestic sales have been increasing at a CAGR of 14.3 per cent for the past 4 years. Motorcycles constituted 79.5 per cent of the domestic sales of two wheelers in India and have been growing at nearly 24 per cent CAGR. In the scooter segment, overall domestic sales grew by 1.3 per cent CAGR, driven primarily by ungeared scooters and scooters with automatic gears. The sales of mopeds have declined at a CAGR of 15.9 per cent for the past four years.

Table: 3.3.2 CAGR of domestic sales of different segments in four years
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The motorcycle segment clearly drives the growth of the two wheeler segment in India. The two wheeler segment is being shaped by changing demographics and lifestyles. An increasing number of working women and greater affluence among college goers have led to an increase in demand for without geared /auto geared scooters. As with the case of passenger vehicles, there is a rising demand for higher-end models that combine style and performance in this segment as well. In motorcycles, for example, models with higher engine capacities (125cc, 150cc or above) are proving very popular.

Table: 3.3.3 Production trends of two wheelers in India
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 Two wheeler penetration levels in the country are still low and there exists tremendous potential for the two wheelers sold, ABC Ltd expect the two wheeler industry will grow in the range of 12-15% p.a. with motorcycle segment growing at a slightly higher rate.

ABC Ltd crossed the unit sales threshold of 3million units in the FY 2005~06, which is a worldwide first. This helped the company achieve the distinction of having a 15 million strong customer base since its inception. The company maintained its market share leadership position with a healthy 40% share in two wheeler industry. During FY 2006-07, the company plans to achieve double digit growth rte in sales for the year. Data shows ABC Ltd is competitive as compare to its competitors in market shares

Table: 3.3.4 Market share of two wheelers manufacturer in India
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   Source: Society of Indian Automobile Manufacturers (SIAM)

3.4 Competitive Performance of ABC Ltd:

Performance measurement is the process of quantifying the efficiency and effectiveness of manufacturing system. Performance of an enterprise is often measured as a ratio of output to input. The outputs constitute the products of the enterprise and the inputs are the resources used by the enterprise 

Performance Analysis confidence and trust are the two enduring values associated with ABC  Ltd. These values define the bond that ABC Ltd establishes with customers cutting across geographic locations, income levels, and market segments. The reliability and durability of this relationship has resulted in positive word-of-mouth from satisfied customers, working to the brand’s advantage. Over the years, ABC Ltd has maintained its leadership in the two-wheeler market by continuously improving its competitiveness. Competitiveness of a firm can be assessed on multiple parameters: Market Results, Financial Results, Comparisons with competitors, Product Results, Process Results, Customer Results, etc. Hence, a detailed analysis on various organizational performance measures will help us assess ABC Ltd’s level of competitiveness.

1 Productivity

2 Process Results

3 Market Results

4 Product Results

5 Financial Results
3.4.1 Productivity:

ABC Ltd increases its productivity in a variety of ways. The most obvious methods involve automation and computerization which minimize the tasks that must be performed by employees. Recently, less obvious techniques are being employed that involve ergonomic design and worker comfort. A comfortable employee, the theory maintains, can produce more than a counterpart who struggles through the day. In fact, some studies claim that measures such as raising workplace temperature can have a drastic effect on shop floor productivity. Experiments done by the Japanese Shiseido Corporation also suggested that productivity could be increased by means of perfuming or deodorizing the air conditioning system of workplaces. As per Table: 3.8.1 the productivity of individual shops is increased in respect to last financial year by taking the countermeasures like auto loader installed in press shop. U cell lay out in Weld shop etc. ABC Ltd won National Productivity Award for the Best Productivity Award in the category of Automobile presented by Vice President of India in 1999. 

Table: 3.4.1 Shop wise productivity
	Shop Description
	Productivity (05~06)
	Productivity (06~07)
	Action taken

	Press Shop
	450Strokes/ Man
	600Strokes/ Man
	Auto loader installed

	Weld Shop
	18Fuel Tanks/Man
	20Fuel Tanks/Man
	U Cell Lay out for Robot Mig

	Paint Shop
	21Vehicles/Man
	23Vehicles/Man
	No of Components increased

	Engine Assembly
	480engine/Man
	500engine/Man
	Multi head gun installed

	Frame Assembly
	650 vehicles/Man
	700 vehicles/Man
	Dynameters installed.


3.4.2Process Results:

ABC Ltd has been highly successful in lowering Manufacturing costs, The fuel Consumption, In-House Rejections, and improving Profitability and Inventory turnover Ratios. As per Table:3.4.2 ABC Ltd achieved overall rejection rate 2016ppm against targeted 2262 ppm in 2004~05 and 1864 ppm against 2000 ppm in 2005~06. That was the big benchmark among its competitors. The Rework and delivery time also achieved within the target by doing kizens and poka yoke in process and system.

Table: 3.4.2 Process results of ABC  Ltd

	Description
	Unit
	2004~05
	2005~06

	
	
	TAR
	ACT
	TAR
	ACT

	Rejection
	PPM
	2262
	2016
	2000
	1864

	Rework
	%
	3
	2
	2
	2.4

	Delivery
	%
	100
	100
	100
	100

	Production Rate
	Vehicles/day
	6200
	6210
	6500
	6510


3.4.3 Market Results:

Market results shows in Table: 3.4.3 The annual sales of the ABC Ltd crossed 3 million units for the first time during the year 2005-06 3000751 units as compared to 2621400 units in 2004-05. In value terms total sales increased 14.5% as compared to last year.

Table: 3.4.3 Market results

	Description
	2001-02
	2002-03
	2003-04
	2004-05
	2005-06

	Sales (nos)
	1425302
	1677537
	2070147
	2621400
	3000751


	Growth in Sales (nos) (%)
	38.40
	17.70
	23.40
	26.60
	14.5

	Market Capitalization*
	6670
	3758
	797
	10943
	17781


*Market capitalization, often abbreviated to market cap, is a measurement of corporate size that refers to the current stock price times the number of outstanding shares. This measure differs from equity value to the extent that a firm has outstanding stock options or other securities convertible to common shares. Market capitalization represents the public consensus on the value of a company. The size and growth of ABC Ltd’s market capitalization is often one of the critical measurements of ABC Ltd’s success or failure. Market capitalization is the number of common shares multiplied by the current price of those shares. However, market capitalization is increased from 10943 to 17781 in 2005-06.

3.4.4 Product Results:

It is shown in Table: 3.4.4 that ABC Ltd in 2005-06 accounted for 48% of the Indian two wheeler market. The company maintained its grip in the motorcycle segment with market shares of a little less than 50%. In the previous year, ABC Ltd sold one million more two wheelers than its nearest competitors. The lead was maintained in 2005-06.
Table – 3.4.4 Market Share by volume of major Players
	Market Players
	Market Share ( volume) in 2005~06

	ABC  Ltd
	48%

	BAJAJ
	26%

	TVS
	16%

	Others
	13%


                                                        Source: SIAM

At present there are only three major players in the four stroke two wheeler industry in India, namely ABC Ltd BAL and TVL. ABC Ltd is the market leader with a market share in excess of 48 per cent in volumes. In value terms, it is the First largest player, with a share of around 48 per cent. ABC Ltd was first company to introduce new generation 4 – stroke technology in India. With motorcycles that set the benchmark for fuel efficiency and pollution control. Today, there are over 15 million motorcycles on Indian roads. With each of its seven models, addressing different customer needs and Combined with technical excellence is a large dealer network, reliable & quality after sales and the provision of genuine spare parts.

3.4.5 Financial Results:

Sales: Annual sales crossed 3 million units during 2005-06 and in value terms total sale increased 14.5% to Rs 8714 crores from Rs 7422 crores in 2004-05.

Profitability: Earning before interest, depreciation and taxes (EBIDTA) during the year 2005-06 were pegged at 15.7% the same as previous year. The operating profit (PBT before othe income ) grew by 16.2% from Rs 1080 crores in 2004-05 to Rs 1256 crores in 2005-06. The operating profit margin decreased marginally from 14.6% in 2004-05 to 14.4% in 2005-06. Profit after tax reflected a growth of 19.8% from Rs 810 crores in 2004-05 to Rs 971 crores in 2005-06. Other income increased by 14.2% from 137 cores to Rs 156crores.

Table: 3.4.5.1 Profit tracking of ABC  Ltd
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Cash surpluses: The Company generated cash of Rs936 cores from operating activities, compared to Rs 747crores during 2004-05.

Capital Expenditure: This was pegged at Rs.399 crores during the year, primarily on account of capacity expansion in the existing manufacturing facilities at Gurgaon and Dharuhera and acquisition of land for the company’s new production facilities. Due to this, the depreciation increased by 28.2% to Rs114.62 cores from Rs89.38 cores during year the 2004-05.

Raw material cost: Cost of raw material as a percentage of total sales decreased from 70.1% in 2004-05 to 69.5% in 2005-06 costs came down mostly because of favorable change in the sale mix and a continued focus on cost rationalization.

Asset management: During the year in review, the company added Rs399 crores fixed assets.  This came through expansion in manufacturing capacities and purchase of land for upcoming production facilities. As a result, the net fixed asset turnover (sale as a proportion of net fixed assets) declined marginally from 11.4 in 2004-05 to 10.2 in 2005-06.

Current asset turnover: This slows sales as a proportion of average current assets, also declined from 14 to 12.7. The growth was mainly on account of outstanding fixed deposits of Rs135 crores with banks as on 31st march,2006.

The comparative analysis of ABC Ltd its major competitors for FY-2005-06 depicted in Table-3.4.5.2 clearly shows the dominance ABC Ltd enjoys over its major competitor at present.
Table-3.4.5.2 ABC Ltd Performance tracking and comparative analyses

	ABC  Ltd
	TVS
	BAJAJ

	Particulars


	2002-03
	2003-04
	2004-05
	2005-06
	2005-06
	2005-06

	Sales (nos)


	1677537
	2070147
	2621400
	3000751
	805740
	2568000

	Growth in Sales (nos) (%)
	17.70
	23.40
	26.60
	14.50
	16%
	20%

	Growth in Total Income (%)
	14.40
	15.50
	26.00
	17.40

	17.2
	19.1

	Profit before Tax
	885
	1072
	1217
	1412

	168.45

	10864

	Profit after Tax
	581
	728
	810
	971

	117.00

	7668

	Net Fixed

Assets
	517
	589
	715
	994

	N/A
	N/A

	Total Assets (net)
	995
	1314
	1695
	2195

	1378
	N/A

	Market Capitalization
	3758
	9797
	10943
	17781

	N/A
	N/A

	Economic Value Added (EVA)*
	481
	569
	564
	641

	N/A
	N/A


Source: Company annual report

*What is EVA?

Economic Value Added (EVA ) measures the difference between the return on a Company's capital and the cost of that capital. In business, the revenue earned from customers is distributed amongst various stakeholders – suppliers for their goods and services provided, creditors for their capital lent and employees for their services rendered. Depreciation is charged to the revenue account since it signifies the use of assets, whereas taxes are paid to the government. The residual is accounting profit, which belongs to the shareholders. However, the equity capital provided by the shareholders also carries a cost since there is a risk involved in putting money into a business. Thus value is created only when a business earns returns over the cost of all capital, i.e. including the cost of risk capital. This is precisely what EVA attempts to measure. A positive EVA indicates that value has been created for shareholders, whereas a negative EVA signifies value destruction.

How EVA calculated?

EVA = Net Operating Profit after Taxes ( NOPAT) – Cost of Capital Employed (COCE)

NOPAT = Profit after taxes but before interest cost. It signifies returns available to the lenders and shareholders

COCE = Weighted Average Cost of Capital (WACC) (*) Average Capital Employed where

WACC = Post tax cost of debt capital plus cost of equity capital

Weights have been taken at market value for equity capital and at book value for other capital. Cost of debt capital has been taken at actual basis, whereas the cost of equity capital has been calculated in the following manner:
3.5 Research Objectives: 
The different components of typical supply chain is given in Fig:3.6.2.  This framework is be used for analysis of quality management system and strategy formulation for in supply chain. Any OEM under this study can be analyzed and evaluated on the basis of various key items of framework. On the basis of mapping of an organization on these key areas of supply chain, strong and weak areas for the organization are identified by prioriting the factors of quality management system in different area of supply chain. Strategies should be framed to overcome on weak areas and take leverage on strong areas for improving supply chain. This framework can be also used to quantify with AHP calculation of its quality management factors. For the case company this diagnostic and strategy formulation approach has been demonstrated in following sections. Various sources of information about the company consist of annual reports, control charts, documentation of various processes and discussion with managers of various departments during regular scheduled visits. Therefore this study is aimed to 

1 Illustrate the concept of quality management systems in supply chain by taking a real life example of a automobile OEM to motivate other OEMs.

2 To develop a supply chain analysis framework for analyzing quality management system.

3 To identify major quality systems in complete supply chain of an automotive OEMs in highly competitive automotive sector.

4  To identify key success factors through AHP calculation for sustaining quality management system in supply chain of OEM organization.

3.6 Case Study Framework:

In the context of international logistics, benchmarking systems such as Quality Assurance Accreditation (QAA), Total Quality Management (TQM) and internal Composite Logistics Modeling (CLM) tools can be combined to maximize logistics efficiency. This project assesses the contribution of QM systems to performance enhancement in supply chain of an automobile OEM.  We have used both internal and external quality management systems in order to provide optimal solutions for the success supply chain  of automotive OEM. It is shown that such techniques contribute positively to a company’s internal efficiency and to its position in the market.


Fig: 3.6.1 Schematic of typical supply chain network

According to this framework, Quality management in supply chain of an organization will depend on its successful implementation of quality management system. We will analyze and prioritize that which quality system is best in supply chain. In Fig: 3.1 all the critical factors are given.


Fig: 3.6.2Principal components of Supply Chain Management

(Source: Croom et al. (2000) and Tan (2001) review of supply chain research)
All the critical factors i.e. culture & people, measurement and feedback, customer focus and orientation, continuous improvement and learning, Innovation management, empowerment & team work, system& techniques of quality management and Fig:3.6.2 strategic management, transportation and logistic, marketing, relationship and partnership, best practices, Organizational behavior, Organizing techniques, marketing, transportation and logistics and strategic management of Supply Chain have been analyzed in details for ABC  Ltd. 


Fig: 3.6.3Critical Factors of Quality Management

(Source: Evans et al. (2000) and Mehra et al. (2001) review of TQM research)

3.7 Supply Chain Management in ABC Ltd

Supply chain management is defined as the systemic, strategic co-ordination of the traditional business functions within a particular company and across businesses within the supply chain, for the purposes of improving the long-term performance of the individual companies and the supply chain as a whole.1

ABC Ltd has set up a Supply Chain Management (SCM) Group with the objective of aggregating the purchase requirements of all Group Companies and making cost-effective bulk purchases. ABC Ltd’s supply chain management has focused on reducing procurement costs and achieving economies of scale in procurement. In order to minimize the inventory carrying cost, the SCM Group started working with an experienced and reputed logistics partner, who could effectively coordinate with ABC Ltd’s suppliers, and will help ABC Ltd to make its supply chain more efficient and reduce its inventory. Over the years, the company has reduced the number of vendors and has entered into more competitive purchase contracts with the reduced vendor base, which has enabled it to optimize procurement efficiencies. ABC Ltd also lays emphasis on just-in-time delivery and on scientifically and professionally managed inventory. Besides as a part of its strategy, ABC Ltd has decided that its investments and emphasis will be more on developing design capabilities and expertise, and that it will outsource more and more component manufacturing to its vendors. In such a scenario, managing the supply chain will become even more significant.
The company strengthened its supply chain by adding a few robust suppliers. Transfer of best practices from the company to suppliers is a regular feature. Zero defects, TPM and JIT clusters have provided significant benefits. Product training centers established at key locations help in timely and frequent training of dealer personnel on sales and service aspects. During 2006-07, the company plans to further extend its network in 100 towns. The customer loyalty programme - Miles and Smiles, launched during last few years, has found an overwhelming response with more than 125,000 members already enrolled.

The company has a network of more than 700 main dealers and over 1,800 service dealers across the country. During the current year, while 52 new dealers were appointed. This addition of 52 dealers is the largest network expansion in the automobile sector during the year under review. Around 1,250 rural outlets were created in towns with population of 25,000 and below. These are small and exclusive service centres manned by young engineers at various neighborhoods. Around 100 outlets are already in operation at various locations. In the coming years, this concept will be fully extended across the country.


Fig: 3.7 Principal components of Supply Chain Management

(Source: Croom et al. (2000) and Tan (2001) review of supply chain research)

All the critical factors (Fig:3.7) of supply chain in ABC Ltd i.e. strategic management, relation & partnership, best practices, organizational behavior, organizing, marketing and logistic have been discussed in detail.
3.7.1 Strategic Management:

Business success depends on the formulation and implementation of viable strategies. ABC Ltd is going forward to reinforce their leadership by developing the appropriate strategy for achieving word no1 status in the two wheeler market. The company has planned to launch eight new motorcycles in the market at different customer segment. ABC Ltd has launched India’s first fuel injection two wheeler a technology as revolution same as ABC Ltd launched first two stroke engine two decades ago in 1984. The ABC Ltd is facing new competition is in terms of reduced cost, improved quality, and products with higher performance, a wider range of products and better service, and all delivered simultaneously. For the coming month and years, as long term competitiveness ABC Ltd is planning to adopt following three strategies to get important growth in two wheeler industry..

1) The revelation in service sector will continue to throw up hug opportunities for growth in the metropolitan and large cities. To increase the value proposition for Indian youth in cities, ABC Ltd looking closely at marketing practices in developed markets in India’s metropolitan cities.

2) ABC Ltd has to plan to concentrate considerably on India’s emerging towns and cities, which have undergone significant growth since 2000. ABC Ltd has to plan to target these geographies and markets in a focused manner, and have already identified a number of leading channel partners who will be working with ABC Ltd to push its product deeper into India.

3) India’s eventual place in the future will be shaped by the growth and development of India’s rural and semi rural hinterland. In the next three to four years, ABC Ltd will start seeing the real impact of government led investment initiatives like Bharat Nirman and the Rural Roads program in term of prosperity and buying across India’s rural hinterland. ABC Ltd is now in process of designing appropriate financial products and supply chains that will specially gear to serve the needs of these potentially huge markets.


Figure: 3.7.1 Strategic Development Process in ABC Ltd

The strategic development process of ABC Ltd is shown in Figure: 3.7.1. The Company set the overall vision and makes the section wise vision accordingly. After setting the vision, Company carry out the SWOT analyses to find out the key point of the strategy to meet the vision. The strategies are formulated and section wise strategy is implemented. The evaluation and review is done by the top management as per set frequency.

3.7.2 Balanced Scorecard:

A new approach to strategic management was developed by Robert and Kaplan (1992, 93, 96). They named this system the 'balanced scorecard'.  Recognizing some of the weaknesses and vagueness of previous management approaches, the balanced scorecard approach provides a clear prescription as to what companies should measure in order to 'balance' the financial perspective.
The balanced scorecard is a management system (not only a measurement system) that enables organizations to clarify their vision and strategy and translate them into action. It provides feedback around both the internal business processes and external outcomes in order to continuously improve strategic performance and results. 


3.7.2.1Building Balanced Scorecard in ABC Ltd:

Each organization is unique and so follows its own path for building a balanced scorecard. At ABC Ltd for instance, a senior finance or business development executive intimately familiar with the strategic thinking of the top management group, constructed the initial scorecard without extensive deliberation. At ABC Ltd, however, senior management had yet to define sharply the organization strategy, much less the key performance levers the drive and measure the strategy’s success.
Companies like ABC Ltd can follow a systematic development plan to create the balanced scorecard and encourage commitment to the scorecard among senior and mid level managers. What follow is a typical project profile.

a) Preparation: The organization must first define the business unit for which a top level scorecard is appropriate for a business unit that has its own customer, distribution channels, production facilities, and financial performance measures.

b) Interviews -First Round: Each senior manager in the business unit typically between 6 to 12 executives –receives background material on the balanced scorecard as well as internal documents that describes company’s vision, mission and strategy.

The balanced scorecard facilitator (either outside consultant or the company executive who organize the efforts) conducts interviews of approximately 90 minutes each other the senior manager to obtain their input on the company’s strategic objectives and tentative proposal for balanced scorecard measures. The facilitator may also interview some principal shareholder to learn about their expectation for the business unit’s financial performance, as well as some key customer to learn about their performance expectation for top ranked suppliers.

c) Executive Workshop – First Round: The top management team is brought together with the facilitator to undergo the process of developing the scorecard. During the workshop the group debates the proposed mission strategy statements until a consensus is reached. The group then moves from the mission and strategy statement to answer the question, “If I succeed with my vision and strategy, how will my performance differ for shareholders, for customers, for internal business process, for any ability to innovate, grow, and improve.”

Videotape of interviews with shareholder and customer representative can be shown to provide an external perspective to the deliberation. After defining the key success factor, the group formulates a preliminary balanced scorecard containing operation measures for the strategic objectives. Frequently the group proposes far more than four or five measure for each perspective 

d) Interviews – Second Round: The facilitator review, consolidates, and documents the output from the executive workshop and interviews each senior executive about the tentative balanced scorecard. The facilitator also seeks options about issues involved in implementing the scorecard. 

e) Executive Workshop – Second Round: A second workshop, involving the senior management team, their direct subordinate and larger number of middle management, debates the organization’s vision, strategy statement, and the tentative scorecards. The participants, working in groups, comments on proposed measures, link the various change programs under way to the measures, and start to develop an implementation plan. At the end of the workshop, participants are asked to formulate stretch objective for each of the proposed measures, including targeted rate of improvements. 

f) Executive Workshop – Third Round: The senior executive team meets to come a final consensus on the vision, objectives, and measurement developed in the first two workshops, to develop stretch targets for each measure on the scorecard, and to identify preliminary action programs to achieve the targets. The team must agree on the implementation program, including communicating the scorecard to employees, integrating the scorecard to employees, integrating the scorecard into the management philosophy, and developing an information system to support the scorecard.

g) Implementation: The newly formed team develops an implementation plan for the scorecard, including linking the measures to database and information system, communicating the balanced scorecard throughout the organization and encouraging and facilitating the development of second level metrics for decentralized unit. As result of this process, for instance, an entirely new executive information system that links top level business unit metrics down through shop floor and site specific operational measures could be developed.

h) Periodic Review: Each quarter or month, a blue book of information on the balanced scorecard measures is prepared for both top management review and discussion with managers of decentralized division and departments. The balanced scorecard metrics are revisited annually as part of the strategic planning, goal setting, and resource allocation processes. 


Figure: 3.7.2.1 The balanced scorecard links strategy to measures

What does the ABC Ltd’s Balanced Scorecard look like? 
There is no set-in-stone format for a balanced scorecard; each organization should customize their card to fit their own individual needs. Having said this, following the general template outlined below can make the card easier to read and interpret. 

The first column of a balanced scorecard usually contains the four perspectives in the order of their relationship on the organizational strategy map. The typical ABC Ltd order is as follows in Table: 3.7.2.1
Table: 3.7.2.1First column of Balanced Scorecard

	Perspective 

	Customer 

	Financial 

	Process 

	Learning & Growth 


The second column typically contains the strategic objectives of the organization. This is determined by the executive team and can be identified almost verbatim from the strategy map. This illustrates that the strategy map is a precursor to the balanced scorecard. While the strategy map is about development of strategy, the balanced scorecard is about strategic execution. The ABC Ltd’s typical strategy map categories is filled in as shown in Table: 3.7.2.2

Table: 3.7.2.2 Perspective, objectives and its measurement units

	Perspective
	OBJECTIVE
	UNIT 

	
	
	

	CUSTOMER
	St  Pass -Frame
	%

	
	St Pass -Engine
	%

	
	PDI1 Failure
	ppm

	
	Warranty 
	%

	FINANCIAL
	Sale 
	Nos

	
	Warranty Cost
	Rs/Vh

	
	Rejection Cost
	Rs/Vh

	
	EVA4
	 

	PROCESS
	Productivity
	VEH/MAN/DAY

	
	Rejection
	ppm

	
	Rework
	%

	
	Delivery
	%

	
	Response time
	Days

	GROWTH
	Suggestion scheme
	Sugg/Man/Mt

	
	Quality Circle
	%

	
	Training as per schedule
	nos

	
	Quality month
	no

	
	Audit
	nos


Determination of the objectives is typically the most challenging step of scorecard development. It requires a common agreement on the direction of the ABC Ltd and an understanding of all the relevant objectives needed to achieve it. Filling in the objectives is like putting together the border of a puzzle; the objectives provide the overall framework for the strategy, and then all that is needed is to fill in the missing pieces. The selection of measures and gathering of data is heavy detail work that is usually performed by an implementation team. This team should consist of employees below executive level that understand both big picture and detail issues. Once sufficient data has been gathered the executive team meet and develop appropriate targets, and month wise monitoring started as illustrated in Table: 3.7.2.3 
Table: 3.7.2.3 Setting the targets in Balanced Scorecard

	
	OBJECTIVE
	UNIT 
	LAST YEAR -REF
	CURRENT YEAR
	MONITORING

	
	
	
	TAR
	ACT
	TAR
	ACT
	MAY
	JUN
	JUL

	CUSTOMER
	St  Pass -Frame
	%
	82
	83.2
	85
	83
	83
	84
	82

	
	St Pass -Engine
	%
	95
	96.1
	96
	96
	95
	97
	96

	
	PDI1 Failure
	ppm
	1500
	1421
	1400
	1271
	1200
	1301
	1312

	
	Warranty 
	%
	1.92
	1.99
	1.92
	1.06
	1.08
	1.05
	1.05

	FINANCIAL
	Sale 
	Nos
	300k
	302k
	350k
	330k
	320k
	320k
	350k

	
	Warranty Cost
	Rs/Vh
	30
	28.5
	30
	32
	30
	34
	32

	
	Rejection Cost
	Rs/Vh
	22
	21
	20
	21
	19
	21
	22

	
	EVA4
	 
	550
	564
	650
	651
	645
	655
	652

	PROCESS
	Productivity
	VEH/MAN/DAY
	72
	81
	90
	91
	89
	92
	91

	
	Rejection
	ppm
	2262
	2016
	2000
	1864
	1800
	1896
	1897

	
	Rework
	%
	3
	2
	2
	2.4
	2
	2.2
	3

	
	Delivery
	%
	100
	100
	100
	100
	100
	100
	100

	
	Response time
	Days
	7
	7
	7
	7
	7
	7
	7

	GROWTH
	Suggestion scheme
	Sugg/Man/Mt
	2
	2
	2
	2
	2
	2
	2

	
	Quality Circle
	%
	100
	100
	100
	100
	100
	100
	100

	
	Training as per schedule
	nos
	2
	2
	2
	2
	2
	2
	2

	
	Quality month
	no
	1
	1
	1
	1
	0
	0
	1

	
	Audit
	nos
	4
	4
	4
	2
	 
	1
	1


The next step is to develop specific measures for each objective in BSC. ABC Ltd Balanced Scorecard is illustrated below.

Table: 3.7.2.4The Complete Balanced Scorecard of ABC Ltd

	ABC Ltd’s BALANCED SCORECARD

	 
	OBJECTIVE
	UNIT 
	LAST YEAR -REF
	CURRENT YEAR
	MONITORING
	COUNTER MEASURE

	
	
	
	TAR
	ACT
	TAR
	ACT
	MAY
	JUN
	JUL
	

	CUSTOMER
	St  Pass -Frame
	%
	82
	83.2
	85
	83
	83
	84
	82
	Pareto Chart is to be used to prioritize top problems

	
	St Pass -Engine
	%
	95
	96.1
	96
	96
	95
	97
	96
	

	
	PDI1 Failure
	ppm
	1500
	1421
	1400
	1271
	1200
	1301
	1312
	CTQ2stations has to be identified and audit has to be conducted accordingly 

	
	Warranty 
	%
	1.92
	1.99
	1.92
	1.06
	1.08
	1.05
	1.05
	Problem solving tool is to be applied and major problems is to be solved in Quality Circle3

	FINANCIAL
	Sale 
	Nos
	300k
	302k
	350k
	330k
	320k
	320k
	350k
	New finance shceme has to be launced

	
	Warranty Cost
	Rs/Vh
	30
	28.5
	30
	32
	30
	34
	32
	Pareto is to be used for break down and operational problems.

	
	Rejection Cost
	Rs/Vh
	22
	21
	20
	21
	19
	21
	22
	

	
	EVA4
	 
	550
	564
	650
	651
	645
	655
	652
	 

	PROCESS
	Productivity
	VEH/MAN/DAY
	72
	81
	90
	91
	89
	92
	91
	Pareto is to be used for break down and operational problems.

	
	Rejection
	ppm
	2262
	2016
	2000
	1864
	1800
	1896
	1897
	

	
	Rework
	%
	3
	2
	2
	2.4
	2
	2.2
	3
	Process parameters are to be controlled within specification.

	
	Delivery
	%
	100
	100
	100
	100
	100
	100
	100
	Proactive action and fast problem solving & monitoring as per set standard.

	
	Response time
	Days
	7
	7
	7
	7
	7
	7
	7
	

	GROWTH
	Suggestion scheme
	Sugg/Man/Mt
	2
	2
	2
	2
	2
	2
	2
	Motivation all the concern down the line

	
	Quality Circle
	%
	100
	100
	100
	100
	100
	100
	100
	

	
	Training as per schedule
	nos
	2
	2
	2
	2
	2
	2
	2
	Training has to be planned as per traing calander

	1-PDI-Pre Delivery Inspection
	Red- Target not achieved
	
	Green- Target achieved

	2-CTQ-Critical To Quality
	
	EVA-Economic Value Added
	
	
	
	


3.7.3Logistic:

The unique requirements from manufacturers in the automotive industry make handling their logistics operations inbound and outbound more challenging than most manufacturing industries. The manufacturing pace at many automakers requires a constant stream of just-in-time products to keep production lines rolling and every day and cost control becomes a bigger issue for automakers in a down market. The result is a list of logistics suppliers growing more customized to their automotive customers while those customers get more demanding in what they outsource to logistics organizations, both internal and external ABC Ltd reengineered its distribution process to reduce costs and improve response time for dealers and parts vendors. ABC Ltd uses comprehensive TQM (Total Quality Management) practices that enable it in being a competitive world-class manufacturer in terms of quality, cost and timely delivery of products.  ABC Ltd uses cellular manufacturing, which gives it the flexibility to respond in tune to customer needs. It does comprehensive integration of the supply chain through implementation of ERP (Enterprise-Wide Resource Planning) program. Distance of suppliers and customers from the organization has significant effect on transportation cost. Less transportation cost works as an asset for improving competitiveness of organization. Distances of its suppliers and customers from this organization are shown in Table:3.7.1 This organization has warehouses near the customer sites. This supplies the materials according to customer schedules. Daily stock check is kept through e-mail by logistic department and a minimum stock level is always kept in line to feed the customer line. In some cases like ford run their own Milk Run System to collect the supply from suppliers end? In this case logistic department of organization ensures the ready ness of the stock.
Table: 3.7.3Distance of suppliers and dealers from ABC Ltd

	Distance
	% Of Suppliers
	% Of Dealers

	Within 5 km radius
	30%
	0.5%

	Between5 km and 30 km radius
	20%
	1.5%

	Between30 kmto100 km radius
	31%
	15%

	Between100 km to500 km radius
	10%
	18%

	Beyond 500 km radius
	3%
	48%

	Suppliers and Customers from abroad
	6%
	17%


3.7.4 Marketing:

Marketing of ABC Ltd includes fundamental thinking on supply chain structure and covers the interface with marketing that emerges from having to deal with downstream customers. While the inventory category addresses the quantitative side of these relationships, this category covers relationship management, negotiations, and even the legal dimension. Most importantly, it examines the role of channel management and supply chain structure in light of the well-studied phenomena of the bullwhip effect that was noted in the introduction.. All three plant of ABC Ltd have noted that central warehouses are designed to buffer the factory from variability in retail orders. The inventory held in these warehouses should allow factories to smooth production while meeting variable customer demand at festival seasons. However, empirical data suggests that exactly the opposite happens. The fact is that retailers and distributors often over-react to shortages by ordering more than they need in ABC Ltd. In annual report of ABS show how four rational factors help to create the bullwhip effect: demand signal processing (if demand increases, firms order more in anticipation of further increases, thereby communicating an artificially high level of demand); the rationing game (there is, or might be, a shortage so a firm orders more than the actual forecast in the hope of receiving a larger share of the items in short supply); order batching (fixed costs at one location lead to batching of orders); and manufacturer price variations (which encourage bulk orders). The latter two factors generate large orders that are followed by small orders, which implies increased variability at upstream locations Some recent innovations, such as increased communication about consumer demand, via electronic data interchange (EDI) and the Internet, and everyday low pricing  can mitigate the bullwhip effect. In fact, the ABC Ltd ordering, and receiving orders, via EDI and the Internet is exploding. The information available to supply chain partners, and the speed with which it is available, has the potential to radically reduce inventories and increase customer service. Other initiatives can also mitigate the bullwhip effect. For example, changes in pricing and trade promotions and channel initiatives, such as vendor managed inventory (VMI), coordinated forecasting and replenishment (CFAR), and continuous replenishment, is significantly reducing demand variance. Vendor Managed Inventory (VMI) is one of the most widely discussed partnering initiatives in ABC Ltd for improving all three unit supply chain efficiency. In a VMI partnership, the supplier usually the manufacturer but sometimes a reseller or distributor makes the main inventory replenishment decisions for the consuming organization. This means the supplier monitors the buyer’s inventory levels (physically or via electronic messaging) and makes periodic resupply decisions regarding order quantities, shipping, and timing. Transactions customarily initiated by the buyer (like purchase orders) are initiated by the supplier instead. Indeed, the purchase order acknowledgment from the supplier may be the first indication that a transaction is taking place; an advance shipping notice informs the buyer of materials in transit. Thus the manufacturer is responsible for both its own inventory and the inventory stored at is customers’ distribution centers. While marketing focuses downstream in the supply chain, sourcing and supplier management looks upstream to suppliers. The ABC Ltd have developed a similar capability; and independent Internet firms, such as hero mind mine, are providing services focused on certain product categories. 
3.7.5 Supplier Management:

The quality of what goes into a product or service determines the quality of what comes out. Here’s how to keep costs low and quality high. Performance means taking inputs (such as employee work, marketplace requirements, operating funds, raw materials and supplies) and effectively and efficiently converting them to outputs deemed valuable by customers. The manufacturing industry is in a special situation: Much of what manufacturers purchase is then incorporated into their products. This means there is a higher inherent risk, or potential impact, in the manufacturing customer-supplier relationship. For this reason, manufacturers often develop detailed supplier-management processes
While marketing focuses downstream in the supply chain, sourcing and supplier management looks upstream to suppliers. Make/buy decisions fall into this category, as does global sourcing. The location category addresses the location of ABC Ltd own facilities, while this category pertains to the location of the ABC Ltd’s suppliers. Supplier relationship management falls into this category as well. ABC Ltd and its suppliers are putting part specifications on the web so that dozens of suppliers can bid on jobs. ABC Ltd, for instance, is planning to develop a trading process network that allows many more suppliers to bid than was possible before. The suppliers have developed a similar capability; and much of them make use of game theory to understand supplier relationships, contracts, and performance metrics. The information and electronic mediated environments category addresses long-standing applications of information technology to reduce inventory and the rapidly expanding area of electronic commerce. Often this subject may take a more systems orientation, examining the role of systems science and information within a supply chain of ABC Ltd. Such a discussion naturally focuses attention on integrative ERP software such as SAP and Oracle.

3.7.6 Inventory Management:

A good inventory management system has always been important in the workings of an effective supply chain. New technologies and collaborative methods of working with trading partners will revolutionize this practice. Those who embrace, implement, lead and master these new technologies and inventory management system methods will develop a significant competitive edge over rival firms in the marketplace. 

At ABC Ltd, for the purpose of having the optimal inventory, SAP software is used. Inventory analysis is done at all levels i.e. component, raw material, consumables and finished goods. Schedule of procurement for new material and flow of goods with in the company, is made on the basis of inventory analysis with SAP. This also helps in rationalizing the vendors. A significant issue at ABC Ltd is that some of vendors are too away and some of are the single source. ABC Ltd plans with a continuous production without any production losses the minimum requirement of the stock at different stages. It also helps to reduce the inventory at shop floor. To make the system more effective there is separate production planning and control (PPC) department. PPC department uses SAP to release the daily, weekly and monthly plan and purchase and Production engineering decides the inventory norms as per production plan. A physical inventory of WIP and finished goods is done on daily basis and report released on daily basis by PPC department. All the analyses on inventory is carried with the help of SAP in comparison to pre decided inventory norms.  

3.7.7 Best Practices: 

This theme recognized in the literature examined involves the use of activities that promote quality in the supply chain framework. Even ABC Ltd classify these programs or activities as ‘‘best practices’’. The ones that are highlighted in the extant research (e.g. supplier /customer relations,) contribute to the discussion and analysis of SC & QM. It is identified the best practices in the study which is the best in quality management and supply management integration. And resultant impact on ABC Ltd or supply channel performance, or simply compare and contrast practices even that are examined. Several articles have reviewed and identified significant activities relevant to improved supply chain performance. Forker et al. (1997) concluded that supplier quality management, role of the quality department, training, quality data and reporting and, product/service design are practices that resulted in positive performance. Similarly, ABC Ltd conducted a survey of the current use and effectiveness of modern manufacturing practices and found the most common practices to be supply chain, QM, team-based working, and integrated computer-based technology. In ABC Ltd two SCM factors—JIT capability, and supply chain characteristics such as communication and trust, have a positive relationship with overall product quality. And operational performance in terms of logistics, supplier relations, customer relations, and production are best of ABC Ltd manufacturing. This can be concluded in ABC Ltd study that while firms place overall value on resource utilization and cost minimization when considering supply chain design, quality is the single most important criteria when selecting supply chain partners. Another sub-theme acknowledged in the ‘‘best practice’’ of ABC Ltd is the globally recognized quality management standards. ABC Ltd thinks that QS-9000 still allows the production of poor quality products and unacceptable delivery performance. Our case study firm, ABC Ltd, employs many of the best practices described in Table: 3.7.7 Also, the organization makes use of the following practices: supplier management, benchmarking, quantitative analysis, cross-functional teams, JIT philosophy with Kanban containers, FMEA (failure mode and effects analysis), PPAP (production part approval process), capability analysis, TQM, ‘‘5P problem solving analysis’’, automation and manufacturing cells (robotic welding, vision systems, etc.) and workforce training and education. ABC Ltd Technologies has not yet formalized a SPC (statistical process control) program at supplier end but is planning to do so in 2007. 

Table: 3.7.7 Best practice in ABC Ltd supply chain

	S.NO
	Best Practices
	Area of SCM

	1
	Lead time reduction, streamline Flow, Quick Changeover Time
	Manufacturing, Supplier and logistic

	2
	Quality in process, supplier partnership, process reliability, Continuous improvement
	Supplier and manufacturing

	3
	Associates involvement, Cross functional team
	Dealer, manufacturing


3.7.8 Relation and Partnership:

It has been an eventful twenty yeas since the day B Ltd of Japan and A Ltd of India entered into a Joint Venture agreement. ABC Ltd has traversed many milestones to become the word leader Company. Powered by partnerships - between A Ltd and B Ltd to begin with, the Company has extended the collaborative spirit to its ancillaries, vendors, suppliers, distributors, shareholders, employees and other stakeholders. Management of partnerships has been ABC Ltd’s strength. This is borne out by the fact that ABC Ltd has emerged as one of the best performing companies in the country. B Ltd of Japan considers ABC Ltd amongst its most thriving ventures across the world. ABC Ltd relationship with their collaborator has been excellent throughout. It is appropriate to recount that this partnership has been responsible for the introduction of India's first four-stroke motorcycle CD-100, which even today is a legend. It is a matter of great pleasure for the ABC Ltd that B Ltd of Japan has renewed its technical collaboration with ABC Ltd for another 10 years, that is, up to 2014. From the very beginning, ABC Ltd created ancillaries to manufacture critical components for motorcycles to ensure overall efficiency. In today's modern manufacturing system, companies are increasingly dependent on outsourcing and thus partnerships have become all the more important. As a result of ABC Ltd good supply chain policies, ancillaries are now able to supply components directly on-line for assembly. ABC Ltd’s customer interface highlights another dimension of successful partnership. Dealers as our partners carry on the spirit of Hero Honda to the customers. With many of them, we enjoy a special relationship because they have been associated with ABC Ltd for generations. Through them ABC Ltd extends the "Joy of Selling" experience to the customer for ABC Ltd products. In terms of customer satisfaction and relationship management, our Passport Program has been unique in creating a feeling of privilege as well as loyalty among ABC Ltd valued customers. People working for the organization are our creative assets. They are the "lifeline" of the organization, as they run our plants, and oversee every aspect of the corporate function. If our company is efficient, it can be attributed to the capability and dedication of our people. We partner with them and their families to make the enterprise a happy work place. The Customer is ABC Ltd valued partner. In interacting with him and in trying to provide products and services to him ABC Ltd has learnt a great deal about the market's needs. His preference of ABC Ltd products has been a continuous inspiration for them to do even better in terms of creating technologically and performance-wise superior products  one after another. ABC Ltd partnership with the community around our manufacturing facilities is in the shape of projects covering rural development, education and health to raise the quality of life of people. Under the aegis of Raman Munjal Grameen Vikas Kendra ABC Ltd has established a modern hospital and a senior secondary school and vocational training center in Dharuhera to serve the community. Finally ABC Ltd efforts have been continuous in creating wealth for investors. This, after all, is the partnership that underwrites and underlines all ABC Ltd corporate relationships. ABC Ltd record in this regard is very noteworthy that the company has almost always paid dividends, which are increasing on year-to-year basis. ABC Ltd performance and consistent growth has resulted in a market cap of over Rs.10000 Crores during 2006-07 for your Company. It is our firm belief that partnerships are capable of meeting challenges that may come in the way of realizing the vision of organization. They tend to pool the skills, spread the ownership of the task and reduce the risk. Partnerships have achieved unbelievable feats and won the hearts of millions. The key to success is being together as one spirit. The two-decade track record of Company just proves that point. The complete supply chain of ABC Ltd has prospered through an array of meaningful partnerships. The company would like to devote its experience and energy to taking the organization to new heights and make ABC Ltd a World- Class Enterprise a symbol of great partnership.
3.8 Quality Management in ABC’s Supply Chain:

Quality management in ABC Ltd is a method for ensuring that all the activities necessary to design, develop and implement a product or service are effective and efficient with respect to the system and its performance and Coordinating activities to direct and control an organization with regard to quality. Establishing and maintaining a strategically viable quality system in ABC Ltd, senior management defines the roles played by groups, departments, or functions within the ABC Ltd using risk/benefit analysis to determine the best fit in terms of logistics, costs, and capabilities. While there are many skills and responsibilities needed to continuously improve a quality system, the main which ABC LTD apply to people in four roles: executive management, functional/departmental management, management representative, and quality assurance/quality control functions. ABC Ltd does open communication and genuine commitment for the good of the organization. In addition to establishing priorities and providing resources to accomplish required activities, management usually led by example.
TQM is a system approach to quality management. It refers to complete commitment to quality in all spheres of the organization. ABC Ltd decided to focus on policy deployment and Daily Routine Management (DRM) to achieve their TQM implementation. As a result, ABC Ltd redefined its management of processes for new product development system, manufacturing quality, supplier quality and customer quality. In the new system, each manager is required to define his role, his metrics, his measurement of performance to date and steps being taken to improve performance. 

TQM implementation has created tangible and intangible benefits for ABC Ltd. Intangible benefits including role clarity so that each person understands their role in the organization, their suppliers and customers, and their metrics. The focus on competency and involvement resulted in a different approach to managing people. The focus on management points and check points and the systematic approach to planning has also resulted in a management system where charts, goals and current performance relative to plan all became common place throughout the company. Also, common for every problem that came up was a systematic analysis of the problem, steps taken to resolve it, impact of the steps and learning from each observation. ABC Ltd has given following basic points to be imbibed in the daily work:

QM always strive for better quality through Continuous improvement in ABC Ltd by comparing with world class organization and by identified customer’s need, a basis for long term continuous improvement evolves. This is achieved by bridging the gap between “AS-IS” situation to a “TO-BE” situation. At ABC Ltd, it is a day to day practice; KAIZEN means improvement (on going small-small improvement which results in the improved company performance).  is mainly presented by the group of workers at the time of daily work meeting (DWM) and the best Kaizen selected get rewards from the management. These types of activities boost the moral of the workers which ultimately increase the productivity and quality of the product. Kaizen also involves the application of 5S for improvement. These are: Seri (straighten up), Seiton (put things in order), Seiso (clean up), Seiketsu (Personal cleanliness), Shitsuke (discipline). At ABC Ltd, 5S maintenance is a day to day habit; every employee has been given training for 5S activities. To make the employees participative, a trophy is circulated between different departments on basis of their score on 5S audit. 
Following critical factors of quality management in ABC Ltd have been analyzed System and Techniques, Continuous Improvement & Learning, Innovation Management, Customer Focus & Orientation, Culture & People, Empowerment and Team Work, Measurement and feed back


Fig: 3.8Critical Factors of Quality Management
(Source: Evans et al. (2000) and Mehra et al. (2001) review of TQM research)

3.8.1 System and Techniques:
There are many systems and techniques are being followed in ABC Ltd which makes the company most competitive.

ABC Ltd product development system is actually process oriented; it is ensured that the capabilities and architecture of the system effectively support each of the activities necessary to actually accomplish the process of the product development. ABC Ltd has become the market leader through their world class manufacturing processes. ABC Ltd have the manufacturing capability to produce the product of good quality at right time and with cost efficiency. It has the automatic production line which is developed by the ABC Ltd engineers indigenously with the help of the channel partners. All the testing of the Engine parts like gears, cam shaft, connecting rod cylinder head is done by the special purpose measuring machines (GMC & 3D CMM) without manual intervention and all the measuring machine interfaced so that the real data transferred to the computer with the help of PLCs. Based on this real data (no one can manipulate the data in the system) the different quality tools (like FMEA, 7QC tools, Root cause analysis) are applied on different areas to reduce the chance of failure of a engine. ABC Ltd have the best facility of tool room which include four CNC wire-cut, two EDM with others conventional machine like lathe, surface grinder, milling etc. Recently ABC Ltd is in the process of further improving the manufacturing process by making it full proof from mistakes which can be done by the operators. In this system every motorcycle is marked by the distinguished bar code, which is read by the bar code reader before doing the test of the product and data is transferred to the server with the help of the communication port through PLCs, if a product which is not OK or tested in final Inspection stage can not be dispatched to the market. The product which is being launched first time in the market is evaluated by R&D and Japanese team thoroughly.  The new product passes through five trials T0, T1, T2, PP1 & PP and corrective and preventive action is taken in product design, process and system to reduce product problems those are faced during trial stage. Mass production is started if   new product is passed in all inspection and testing.  

As a starting point to develop a product development strategy, the company determines its primary strategic orientation. The ABC Ltd recognizes that it cannot be all things to all people and that it must focus on what will distinguish it in the market place. Table: 3.7.1 the new product system of ABC Ltd is summarized. There are six primary product development strategic orientations which is focused in ABC Ltd while developing a new product

Table: 3.8.1.1 New Product development system of ABC Ltd
	Time-to-Market
	This involves an orientation to getting a product to market fastest. This is typical of ABC Ltd involved with rapidly changing technology or products with rapidly changing fashion. Pursuit of this strategy will typically lead to tradeoffs in optimizing product performance, cost and reliability. 

	Low Product Cost
	This orientation is focused on developing the lowest cost or highest value product. This orientation typically requires additional time and development cost to optimize product cost and the manufacturing process.

	Low Development Cost
	This orientation focuses on minimizing development cost or developing products within a constrained budget. While this orientation is not as common as the other orientations, This orientation is somewhat compatible with time-to-market, but involves tradeoffs with product performance, innovation, cost and reliability.

	Product Performance, Technology & Innovation
	This orientation focuses on having the highest level of product performance, the highest level of functionality or functions and features, the latest technology or the highest level of product innovation. Pursuit of this strategy involves higher risks with newer technologies and accepts a trade-off of time and cost to pursue these objectives

	Quality, Reliability, Robustness
	This orientation focuses on assuring high levels of product quality, reliability and robustness. This orientation requires added time and cost for planning, testing, analysis and regulatory approvals.

	Service, Responsiveness & Flexibility
	This orientation focuses on providing a high level of service, being very responsive to customer requirements as part of development, and maintaining flexibility to respond to new customers, new markets and new opportunities. This orientation requires additional resources (and their related costs) to provide this service and responsiveness.


The ABC Ltd's product and process design approach is linked to the business strategy. ABC Ltd has defined five dimensions to competition: cost, quality/performance, flexibility, dependability and innovativeness. The ABC Ltd is a world class manufacturer may be effective in all five dimensions, but can only excel in one or two dimensions. The ABC Ltd's strategy is considered in the approach to product and process design. As ABC Ltd is the low cost producer must optimize the product design to the company's production system and consider high volume, highly automated production processes. In any case, a general strategy for ABC Ltd is to move toward to concentrate on doing a few things well. This implies focused product and process design which further implies standardization and simplification of products and parts within each focused facility. (If the motorcycle has been designed intelligently, it will be possible to provide a great deal of product variety through combining assembly modules and adding product options late in the manufacturing process.) as shown in Table: 3.8.1.2  The company focuses on developing their products and processes considering its selected dimensions of competition such as follows:

Table: 3.8.1.2 Product, Process and System development
	Cost
	A strong emphasis on target costing, design-to-cost, value engineering, and design for manufacturability. Minimum product variety. Significant manufacturing and accounting involvement in development. Suppliers are well-integrated into the development process. ABC Ltd uses high volume equipment specifically oriented to the product; automated material handling. During mass production

	Quality and Reliability 
	A disciplined and rigorous product development process,  Strong focus on understanding customer needs and providing products that meet those needs. Use of techniques like FMEA, FTA, FRACAS, DOE, Taguchi Methods, poke-yoke, and reliability prediction. Heavy emphasis on testing and qualification, Processes are oriented to self-checking and adjustment and use of computer- aided inspection and test equipment

	Time-to-Market
	Use of modular design approaches, Sufficient resources to undertake development processes underway. Continuous surveillance of the marketplace and understanding of customer needs. Well-defined development processes based on tightly integrated design automation tools. Well-planned and managed programs with clear definition and acceptance of responsibilities, Process equipment to handle a wide range of work envelopes; FMS; quick set-up and changeover.

	Innovativeness / Technology
	A technology plan and roadmap based on the business and product strategy and plan. Effective technology management, Process to review new technologies developed outside for applicability internally. Effective process to deploy new technology to development programs. Policies to invest in training and development of personnel to master new technology. Cultures open to new ideas and taking risks. Investment in new process technology.


. ABC Ltd keeps in mind following objectives in developing product, process, and system


The design of products to better meet customer needs and quality expectations 


The design of processes or the consideration of process capabilities in designing products in order to produce products at a more competitive price 


Reduction of product and process design cycle time or time-to-market to bring products to market earlier


High productivity through release of producible designs and minimization of disruptive design changes 


Alignment of product development with business strategy; 


Organizational integration using product development teams or integrated product teams as a way to organize development activities; 


A well defined and optimized development process; 


Integrated design automation tools oriented toward creating, analyzing and using digital product data to move a product into production; 


Optimization of the product and process design to enhance manufacturability, testability, affordability, reliability, maintainability, etc

3.8.1.1Problem Solving Techniques: 

ABC Ltd has defined some standard of problem solving, that is why leadership always effectively directs others in the research and resolution of issues. There are four basic steps which is followed in ABC Ltd
a) Define the problem: Diagnose the situation so that your focus is on the problem, not just its symptoms. Helpful tools at this stage include flowcharts for identifying the expected steps of a process and cause-and-effect diagrams for defining and analyzing root causes. The chart below identifies key steps for defining problems. These steps support the involvement of interested parties, the use of factual information, comparison of expectations to reality and a focus on root causes of a problem. What’s needed is to: 

· Review and document how processes currently work (who does what, with what information, using what tools, communicating with what organizations and individuals, in what time frame, using what format, etc). 

· Evaluate the possible impact of new tools and revised policies in the development of a model of “what should be.” 

b) Generate alternative solutions: Postpone the selection of one solution until several alternatives have been proposed. Having a standard with which to compare the characteristics of the final solution is not the same as defining the desired result. A standard allows us to evaluate the different intended results offered by alternatives. When you try to build toward desired results, it’s very difficult to collect good information about the process. Considering multiple alternatives can significantly enhance the value of your final solution. Once the team or individual has decided the “what should be” model, this target standard becomes the basis for developing a road map for investigating alternatives. Brainstorming and team problem-solving techniques are both useful tools in this stage of problem solving. Many alternative solutions should be generated before evaluating any of them. A common mistake in problem solving is that alternatives are evaluated as they are proposed, so the first acceptable solution is chosen, even if it’s not the best fit. If we focus on trying to get the results we want, we miss the potential for learning something new that will allow for real improvement.
c) Evaluate and select an alternative: Skilled problem solvers use a series of considerations when selecting the best alternative. They consider the extent to which: 

· A particular alternative will solve the problem without causing other unanticipated problems. 

· All the individuals involved will accept the alternative. 

· Implementation of the alternative is likely. 

· The alternative fits within the organizational constraints. 

d) Implement and follow up on the solution: Leaders may be called upon to order the solution to be implemented by others, “sell” the solution to others or facilitate the implementation by involving the efforts of others. The most effective approach, by far, has been to involve others in the implementation as a way of minimizing resistance to subsequent changes. Feedback channels are built into the implementation of the solution, to produce continuous monitoring and testing of actual events against expectations. Problem solving is an effective activity in the organization only if the solution remains in place and is updated to respond to future changes. 

3.8.2Continuous Improvement & Learning:

ABC Ltd knows very well that how to take your products, services and processes to the next level through an ongoing cycle of activities that capitalize on improvement opportunities. Continuous improvement is an ongoing effort to improve products, services or processes In ABC Ltd. These efforts can seek “incremental” improvement over time or “breakthrough” improvement all at once. Among the most widely used tools in ABC Ltd for continuous improvement is a four-step quality model the plan-do-check-act (PDCA) cycle, also known as Deming Cycle or Shewhart Cycle:

· Plan: Identify an opportunity and plan for change. 

· Do: Implement the change on a small scale. 

· Check: Use data to analyze the results of the change and determine whether it made a difference. 

· Act: If the change was successful, implement it on a wider scale and continuously assess your results. If the change did not work, begin the cycle again. 

Other widely used methods of continuous improvement such as Six Sigma, Lean, and Total Quality Management emphasize employee involvement and teamwork; measuring and systematizing processes; and reducing variation, defects and cycle times.The terms continuous improvement and continual improvement are frequently used interchangeably in ABC Ltd The quality manager explained the two terms as  the following distinction:
· Continual improvement: a broader term preferred by W. Edwards Deming to refer to general processes of improvement and encompassing “discontinuous” improvements that is, many different approaches, covering different areas. 

· Continuous improvement: a subset of continual improvement, with a more specific focus on linear, incremental improvement within an existing process. Some practitioners also associate continuous improvement more closely with techniques of statistical process control. 
Knowledge enhancement is becoming a competitive advantage in automotive industry because of throat cut competition. Employees must be kept fit and productive for a longer time. There is a need for improving teamwork between generations. The main objective of developing new knowledge among employee in an industry is for fortification of innovative ability.

ABC Ltd plan to enhance the knowledge of their employee to keep them fit and productive for long time. Individual asks it on ones ORS (Objective Review Sheet) for self-development. The superior reviews this sheet and he adds some more training in given list, which is required to the subordinates, and it is handed over to HR department for final action plan. A broad matrix of training schedule is made for next financial year

 It is shown in Figure: 3.8.2 that how ABC Ltd follows the training methodologies for its employees to make the company competitive. The balanced scorecard is deployed department wise and section wise and as per individual training is planned as per their needs.
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Figure: 3.8.2Training Methodologies in ABC Ltd
3.8.3 Innovation Management:
Innovation management is a important process of managing innovations (e.g. ideas) in ABC Ltd. As per company philosophy, the first stage in innovation is for someone to generate an idea. It is typically a technical insight into a product or process or thought about a service or system. In some cases ideas arises from observed problems either now or in the future. An idea almost is stimulated by the goals of the organization or an opportunity that appears suddenly. Various stimuli can lead to the generation of an idea from customer problems and observing problems to visiting vendors and having informal discussions with colleagues. Idea generation leads to opportunity recognition where someone can see an opportunity for developing the idea into a new product, process or service. The opportunity recognition stage involves the idea evaluation stage where ideas are prodded and tested. In ABC Ltd, Many ideas are improved, merged with other ideas and in many cases abandoned. An important test for an idea is that it matches the goals of the organization. ABC Ltd promotes the idea which is without adding the extra cost.  If an opportunity is recognized then the idea moves to a new stage where it can be developed further. The development phase may involve prototype development and marketing testing. Many ideas wait at the end of the development phase for market conditions to be right. The final stage of the innovation process in ABC Ltd is realization and in many cases exploitation where the customer makes the final evaluation.

Technological product and process (TPP) innovations in ABC Ltd comprise implemented technologically new products and processes and significant technological improvements in products and processes. A TPP innovation has been implemented if it has been introduced on the market (product innovation) or used within a production process (process innovation). TPP innovations involve a series of scientific, technological, organizational, financial and commercial activities. 

The ABC Ltd has made many cross functional team in different departments and ABC Ltd has found a number of characteristics common to innovators working in that field.

 1) they are not troubled by the idea of failure, 2) they realize that failure can be learned from and that the 'failed' technology can later be re-used for other purposes, 3) they know innovation requires that one works in advanced areas where failure is a real possibility, 4) innovators are curious about what is happening in a myriad of disciplines, not only their own specialism, 5) innovators are open to third-party experiments with their products, 6) they recognize that a useful innovation must be "robust", flexible and adaptable, Improved quality. The objective of all cross functional are 

1.
Creation of new markets 

2.
Extension of the product range 

3.
Reduced labour costs 

4.
Improved production processes 

5.
Reduced materials cost

6.
Reduced environmental damage 

7.
Replacement of products/services 

8.
Reduced energy consumption 

9.
Conformance to regulations 

These goals vary between improvements to products, processes and services and dispel a popular myth that innovation deals mainly with new product development.

3.8.4 Customer Focus and Orientations:

The year 2005-06 the ABC Ltd has created many customers in abroad by doing export 92000units, a growth of 45% over the previous fiscal. The customers were created in Sri Lanka, Bangladesh, Columbia and Nepal. New products in 100cc and 150cc range were well accepted by abroad customer. To strengthen the company customers, the company is launching scooter in Indian as well as export portfolio. As per Table: 3.8.4 ABC Ltd is dispatching more than 99.9% straight pass vehicles to the customer. And total complaints in the product less than 200 PPM. ABC Ltd fuel-efficient four-stroke engines have ensured strong customer loyalty. ABC Ltd, the leading two-wheeler Company in the country, has also achieved the distinction of emerging as the largest two-wheeler Company in the world - based on its performance during the calendar year 2005~2006 six times in a raw.

Table: 3.8.4 Results of Internal and external customer

	Description
	Measurement Unit
	2005-06
	2006-07

	
	
	TAR
	ACT
	TAR
	ACT

	St  Pass -Frame
	%
	82
	83.2
	85
	83

	St Pass -Engine
	%
	99
	99.1
	100
	99.9

	PDI1 Failure
	PPM
	200
	142
	140
	127

	Warranty 
	%
	0.92
	0.99
	0.92
	0.06


The philosophy of ABC Ltd is to delight the customer with products and services. Every year new set of initiatives is taken to serve the customer even better and be closer to him. Some of these initiatives are proactive and some are based on feedback from the customers. In 2006–07, ABC Ltd was the first one to introduce three year warranty from six months. ABC Ltd continues with that scheme. The ABC Ltd Passport Programme, which is one of the most successful customer relationship programme continues to be highly popular and successful. Today over 2.5 million customers have enrolled into this programme. Under this programme, customers of ABC Ltd products are eligible to enroll at a nominal fee against which they get not only discounts on purchase of spare parts, accessories and services but also get incentive (bonus) points. Incentive points are given against referrals as well. ABC Ltd passport holder is eligible for gifts and special awards, depending on total accumulated points. The idea of this programme is to create nation wide customer loyalty, make them members of ABC Ltd family, who in turn will become brand ambassadors to help build up sales and service through referrals and good will. ABC Ltd experience with the program has been that it has more than met ABC Ltd’s objective and is regarded as a reference case study in customer relationship management. It is their endeavor to have ABC Ltd customer as the most satisfied customer. Several steps have been taken in the past to enhance customer satisfaction, which is reflected in the MTCS 2004 – a survey conducted by TNS Automotive. According to the survey, ABC Ltd has recorded a customer satisfaction level of 83. CD Dawn has been rated as the best bike in the Price segment. CD Dawn, Splendor and Passion have a satisfaction score of 84 out of maximum 100 points. Many more initiatives have been planned for improving the satisfaction level, which among others include expansion of current reach to small towns / taluq level, legal action against non–genuine parts dealers, training of local mechanics for better service. In order to spread the awareness on safety and environment ABC Ltd is planning expansion of "Safety Riding" to approximately 150 locations and also are promoting sound environmental practices through 'Green dealership' concept. ABC Ltd plans to conduct a comprehensive Customer Satisfaction study again this year in partnership with CSMM to understand our delivery against the customer expectations.

3.8.5 Culture and People:

Culture and people is also a critical factor. TQM itself is a culture that advocate a total commitment to customer satisfaction through continuous improvement and innovation in all aspects of the business (Bowen and lawler,(1992) Logothetics,1992; Williams,1994).the behavior and thought of people reflect the shared culture in the organization. First of all , the existing organization culture will affect TQM implementation un consciously and in taken for granted fashion .it is thus necessary to understand what the existing culture is and how it affects the QM program.(chin , pun and chan 2002).

.With its firm belief that people are the key to achieving growth objectives, the company focuses on attracting the best talent and enjoys a good brand image across engineering colleges and business schools. The company blends successfully mid-career recruitment with internally grown talent. A reward and recognition system is in place to provide fast track growth for high potential employees. Career development workshops are undertaken to identify such high potential. Engineers are sponsored to overseas and inland universities for developing their capabilities to handle new technologies and management practices. Customized masters programs are under development with reputed educational institutions in India. People are encouraged to take up higher responsibilities and stretch assignments from the very early stages of their career. Periodic job rotations help the employees to get a broad perspective to assume leadership roles in future. The company continues to maintain its impeccable record on industrial relations evidenced by the fact that not a single day of work has been lost because of labour unrest. As on 31st March 2006, the company had 5893 employees on its rolls.

The Human Resources function has concentrated all its efforts under the broad banner of "Organisation Capability Building"; through key initiatives such as Development of Knowledge, Skills & Attitudes (KSA), Knowledge Management, Building a learning culture within the organization and several more  all aimed at providing a more futuristic and matured outlook to the key resource in ABC Ltd, its People. Parallel to developing internal people capability, ABC Ltd is consciously trying to source exceptional talent in core areas of Sales & Marketing, Research & Development and Supply Chain Management. This effort has borne fruit in terms of infusion of around 60 bright, young professionals into the mainstream activity of the organization. There is a conscious effort on the part of the management to continuously develop the Knowledge, Skills & attitudes of its people through a variety of Training interventions specifically aimed at an individual's need with a special thrust on enhancing functional/domain knowledge across disciplines. In line with organizational mandate of becoming a "World Class Manufacturer", ABC Ltd has managed to create awareness on its concepts, tools and techniques among workforce and employees.

ABC Ltd is also encouraging line managers to play a lead role in People Development. In collaboration with IT, HR has implemented the SAP Payroll and "Employee Self–Service" (ESS) modules. ABC Ltd is also in the process of launching the People Development (PD) & Training and Development (T&D) modules in the ensuing financial year. There have been several initiatives taken on the employee welfare front through specific programmes designed for the spouses and the children of our employees viz: Employee's Spouse programme "Apka Shaandar Humsafar", career–counseling sessions for the children. These programmes have enabled us to reach out to the families of our employees and provide them with a unique opportunity to know about the company and its values. It has also helped the children of our employees in making certain important decisions with regard to their career. The efforts of all these need felt resulted in "Employee Engagement" of about 70 per cent (considered to be fairly high) for ABC Ltd in the Best Employers Study conducted by Hewitt Associates. 
The company continues to achieve 100% participation of employees in TQM. The employees have completed more than 1,500 projects through QC Circles and Cross Functional Teams. The average number of suggestions implemented per employee has gone up to 50 in the current year
3.8.6 Empowerment and Team work:
Empowerment in ABC Ltd is based on the belief that employees have the ability to take on more responsibility and authority than traditionally has been given to them, and that heightened productivity and a better quality of work life results. but most are variations on a theme to provide employees with the means for making influential decisions. Empowerment means different things in different organizations, based on culture and work design. However, empowerment is based on the concepts of job enlargement and job enrichment.

1) Job enlargement: ABC Ltd is changing the scope of the job to include a greater portion of the horizontal process and organization.


2) Job enrichment: ABC Ltd is increasing the depth of the job to include responsibilities that have traditionally been carried out at higher levels of the organization. ABC Ltd takes the initiative to empower the employee.
· Training in the skills necessary to carry out the additional responsibilities. 

· Access to information on which decisions can be made. 

· Initiative and confidence on the part of the employee to take on greater responsibility. 

Empowerment also means for ABC Ltd giving up some of the power traditionally held by management, which means managers also must take on new roles, knowledge and responsibilities. It does not mean that management relinquishes all authority, totally delegates’ decision-making and allows operations to run without accountability. It requires a significant investment of time and effort to develop mutual trust, assess and add to individuals' capabilities and develop clear agreements about roles, responsibilities, risk taking and boundaries. Empowerment in ABC Ltd, often also calls for restructuring the organization to reduce levels of the hierarchy or to provide a more customer- and process-focused organization. Empowerment is often viewed as an inverted triangle of organizational power. In the traditional view of Gurgaon and Dharuhera Plant, management is at the top while customers are on the bottom; in an empowered environment of Haridwar plant, customers are at the top while management is in a support role at the bottom.

3.8.7 Measurement and feed back:
Events of the past year have forced ABC Ltd to manage continual change. For quality to happen, quality control from the supplier's perspective is necessary. But evidence indicates in all three units of ABC Ltd, suppliers do not always pursue the actions needed for quality improvement. While quality manger who knows what must be done can help the cause through the implementation of strategies that will improve quality. Now even ABC Ltd has taken many countermeasures to empower the supplier like direct on line system. This will ultimately improve customer satisfaction, which in turn will provide "jobs and more jobs," as Deming said. Let me know if you have any ideas on this subject. Customers will usually identify key or special characteristics, and suppliers will need to designate other characteristics as key or special, based upon their knowledge of their manufacturing processes. For characteristics with a high risk or severity of potential failures or high risk priority numbers, efforts are undertaken to error proof the part or process design. If the efforts are successful, the risk priority is recalculated on the FMEA. If not, provisions on the control plan and work instructions at each applicable area and station are mitigated the effect of the potential failure. This requires implementation of verification activities at various stages of product realization
3.9 Application of AHP to prioritize the key Factors in Supply chain:

Quality management (QM) is often regarded as a philosophy that aims to achieve customer satisfaction through continuous improvement and team work. The transformation towards QM is coupled with its spread, from the manufacturing to the service sector and onto public services ( Dale, 1999) Implementation of QM becomes a top management agenda in many organizations in the pursuit of positive business benefits, such better product quality, higher customer satisfaction and less quality cost and improved supply chain. Some recent studies advocated that many organizations launched QM programs have gained any positive results. There have been several approaches and model suggested for the QM introduction and implementation. This paper presents main finding of a recent study that investigated the critical factors of quality management affecting the implementation of QM in supply chain. This study attempted to identify the critical factors and sub factors for a automotive OEM (ABC Ltd) to implement quality management in supply chain using analytical hierarchy process (AHP) approach.  A general hierarchy model was elaborated to help prioritization these factors and formulate strategy for quality management implementation in supply chain of automotive OEM. 

3.9.1 Critical factors and Sub Factors of Quality Management:
Implementing quality management needs to be a totally integrated, continuous and open system based on the commitment from to management and employees, as well as the communication with customers. An exhaustive list of critical factors consolidated from case study is depicted in Fig: 3.8.8 . For facilitating discussions, they are divided into seven categories of factors or elements, namely System and Techniques, Empowerment & Teamwork, Innovation Management Culture & People Customer Focus & Orientation, Measurement and feed back and continuous improvement. Each categories factor has several factors as elaborated later.


	System & Techniques
	Empowerment & Team work
	Innovation Management
	Culture and People
	Customer focus& Orientation
	Measurement & Feed back
	Continuous Improvement

	1- Tool and Tech.
	1-Self decision
	1- Suggestion 
	1-Culture change
	1-Problm monitoring
	1-Internal measure
	1- Monitoring

	2-Quality system
	2-Self manage team 
	2-Quality circle
	2-Involvement
	2- Customer index
	2- external measure
	2- Kaisen

	3-Process Analysis
	3-Idea implement
	3-R&D
	3-Initiative
	3-Relation
	3-Communication
	3- Pokayoke

	4-Improvements
	4- Self motivation
	4-Training
	4- Cleanliness
	4- Promotion
	4-recongnization
	4-Education

	5- Problem solving
	5- best practice
	5- NPD
	5- HRD
	5- New product
	5-Rewards
	5-TPM

	6-QC tool
	6- Leader ship
	6- Creavity
	6-Existing culture
	6- Portliferation
	6-Feed back
	6-5s




Fig: 3.9.1 A Decision hierarchy of quality management implementation

Table: 3.9.1sub factors of system and technology prioritization

	Sub factors of System and Technology prioritization

	Sub Factors
	 Tool and Tech.
	Quality system
	Process Analysis
	Improvements
	 Problem solving
	QC tool

	 Tool and Tech.
	1.000
	0.500
	2.000
	3.000
	3.000
	5.000

	Quality system
	2.000
	1.000
	2.000
	2.000
	2.000
	5.000

	Process Analysis
	0.500
	0.500
	1.000
	0.500
	3.000
	5.000

	Improvements
	0.333
	0.500
	2.000
	1.000
	0.500
	4.000

	 Problem solving
	0.333
	0.500
	0.333
	2.000
	1.000
	4.000

	QC tool
	0.200
	0.200
	0.200
	0.250
	0.250
	1.000

	Sum
	4.367
	3.200
	7.533
	8.750
	9.750
	24.000

	Normalize the Comparison

	Sub Factors
	 Tool and Tech.
	Quality system
	Process Analysis
	Improvements
	 Problem solving
	QC tool

	 Tool and Tech.
	0.229
	0.156
	0.265
	0.343
	0.308
	0.208

	Quality system
	0.458
	0.313
	0.265
	0.229
	0.205
	0.208

	Process Analysis
	0.115
	0.156
	0.133
	0.057
	0.308
	0.208

	Improvements
	0.076
	0.156
	0.265
	0.114
	0.051
	0.167

	 Problem solving
	0.076
	0.156
	0.044
	0.229
	0.103
	0.167

	QC tool
	0.046
	0.063
	0.027
	0.029
	0.026
	0.042

	 
	Performance Score
	Consistency Score
	Checking Consistency:

(max = (Average of column of consistency score) 

           Consistency  Index (CI) = ((max - n)/(n - 1) 

                                        N=no of sub factors
Consistency  Ratio (CR)= CI/RI

          Random Index frome Table 5.3.2                  

                                         = 0.091 is less than 0.1

	 Tool and Tech.
	0.252
	6.803
	

	Quality system
	0.280
	6.564
	

	Process Analysis
	0.163
	6.618
	

	Improvements
	0.138
	6.547
	

	 Problem solving
	0.129
	6.488
	

	QC tool
	0.038
	6.349
	


Quality system has the highest rating of 0.280 and second highest is Tool and technology


Table: 3.9.2 Microsoft excel sheet with formulas for AHP calculation
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All AHP calculation can be done as per Table: 3.9.2 in Microsoft excel sheet. Detail calculation is explained in next chapter.

Table: 3.9.3 sub factors of Empowerment and team work prioritization

	Sub factors of empowerment & teamwork prioritization

	Sub Factors
	Self decision
	Self manage team 
	idea implement
	 Self motivation
	 Best practice
	 Leader ship

	Self decision
	1.000
	0.250
	0.500
	2.000
	0.500
	0.500

	Self manage team 
	4.000
	1.000
	0.500
	1.000
	0.250
	0.500

	dea implement
	2.000
	2.000
	1.000
	3.000
	1.000
	3.000

	 Self motivation
	0.500
	1.000
	0.333
	1.000
	0.250
	0.500

	 Best practice
	2.000
	4.000
	1.000
	4.000
	1.000
	4.000

	 Leader ship
	2.000
	2.000
	0.333
	2.000
	0.250
	1.000

	Sum
	11.500
	10.250
	3.667
	13.000
	3.250
	9.500

	Normalize the Comparison

	Sub Factors
	Self decision
	Self manage team 
	idea implement
	 Self motivation
	 Best practice
	 Leader ship

	Self decision
	0.087
	0.024
	0.136
	0.154
	0.154
	0.053

	Self manage team 
	0.348
	0.098
	0.136
	0.077
	0.077
	0.053

	dea implement
	0.174
	0.195
	0.273
	0.231
	0.308
	0.316

	 Self motivation
	0.043
	0.098
	0.091
	0.077
	0.077
	0.053

	 Best practice
	0.174
	0.390
	0.273
	0.308
	0.308
	0.421

	 Leader ship
	0.174
	0.195
	0.091
	0.154
	0.077
	0.105

	Sub Factors
	Performance Score
	Consistency score
	Checking Consistency:

(max = (Average of column of consistency score) 

           Consistency  Index (CI) = ((max - n)/(n - 1) 

                                        N=no of sub factors
Consistency  Ratio (CR)= CI/RI

          Random Index from Table 5.3.2                  

                                         = 0.099 is less than 0.1

	Self decision
	0.101
	6.191
	

	Self manage team 
	0.131
	6.690
	

	idea implement
	0.249
	6.594
	

	 Self motivation
	0.073
	6.605
	

	 Best practice
	0.312
	6.767
	

	 Leader ship
	0.133
	6.825
	


Idea implementation has the highest rating in sub factors of empowerment and team work

Table: 3.9.4 sub factors of innovation work prioritization

	Sub factors of innovation management prioritization

	Sub Factors
	Suggestion 
	Quality circle
	R&D
	Training
	NPD
	Creativity

	Suggestion 
	1.000
	0.250
	0.500
	2.000
	0.500
	1.000

	Quality circle
	4.000
	1.000
	0.500
	1.000
	0.500
	2.000

	R&D
	2.000
	2.000
	1.000
	3.000
	1.000
	3.000

	Training
	0.500
	1.000
	0.333
	1.000
	0.250
	0.500

	NPD
	2.000
	2.000
	1.000
	4.000
	1.000
	4.000

	Creativity
	1.000
	0.500
	0.333
	2.000
	0.250
	1.000

	Sum
	10.500
	6.750
	3.667
	13.000
	3.500
	11.500

	Normalize the Comparison

	Sub Factors
	Suggestion 
	Quality circle
	R&D
	Training
	NPD
	Creativity

	Suggestion 
	0.095
	0.037
	0.136
	0.154
	0.143
	0.087

	Quality circle
	0.381
	0.148
	0.136
	0.077
	0.143
	0.174

	R&D
	0.190
	0.296
	0.273
	0.231
	0.286
	0.261

	Training
	0.048
	0.148
	0.091
	0.077
	0.071
	0.043

	NPD
	0.190
	0.296
	0.273
	0.308
	0.286
	0.348

	Creativity
	0.095
	0.074
	0.091
	0.154
	0.071
	0.087

	Sub Factors
	Performance Score
	Consistency score
	Checking Consistency:

(max = (Average of column of consistency score) 

           Consistency  Index (CI) = ((max - n)/(n - 1) 

                                        N=no of sub factors
Consistency  Ratio (CR)= CI/RI

          Random Index from Table 5.3.2                  

                                         = 0.063 is less than 0.1

	Suggestion 
	0.109
	6.232
	

	Quality circle
	0.177
	6.525
	

	R&D
	0.256
	6.385
	

	Training
	0.080
	6.452
	

	NPD
	0.283
	6.388
	

	Creativity
	0.095
	6.374
	


R&D has the highest score 0.256 sub factor of innovation

Table: 3.9.5 sub factors of culture and people prioritization

	Sub factors of culture and people prioritization

	Sub Factors
	Culture change
	Involvement
	Initiative
	 Cleanliness
	 HRD
	Existing culture

	Culture change
	1.000
	0.500
	0.500
	2.000
	0.500
	2.000

	Involvement
	2.000
	1.000
	2.000
	1.000
	2.000
	3.000

	Initiative
	2.000
	0.500
	1.000
	3.000
	1.000
	1.000

	 Cleanliness
	0.500
	1.000
	0.333
	1.000
	0.250
	2.000

	 HRD
	2.000
	0.500
	1.000
	4.000
	1.000
	4.000

	Existing culture
	0.500
	0.333
	1.000
	0.500
	0.250
	1.000

	Sum
	8.000
	3.833
	5.833
	11.500
	5.000
	13.000

	Normalize the Comparison

	Sub Factors
	Culture change
	Involvement
	Initiative
	 Cleanliness
	 HRD
	Existing culture

	Culture change
	0.125
	0.130
	0.086
	0.174
	0.100
	0.154

	Involvement
	0.250
	0.261
	0.343
	0.087
	0.400
	0.231

	Initiative
	0.250
	0.130
	0.171
	0.261
	0.200
	0.077

	 Cleanliness
	0.063
	0.261
	0.057
	0.087
	0.050
	0.154

	 HRD
	0.250
	0.130
	0.171
	0.348
	0.200
	0.308

	Existing culture
	0.063
	0.087
	0.171
	0.043
	0.050
	0.077

	Sub Factors
	Performance Score
	Consistency score
	Checking Consistency:

(max = (Average of column of consistency score) 

           Consistency  Index (CI) = ((max - n)/(n - 1) 

                                        N=no of sub factors
Consistency  Ratio (CR)= CI/RI

          Random Index from  Table 5.3.2                  

                                         = 0.095 is less than 0.1

	Culture change
	0.128
	6.670
	

	Involvement
	0.262
	6.522
	

	Initiative
	0.182
	6.723
	

	 Cleanliness
	0.112
	6.442
	

	 HRD
	0.235
	6.730
	

	Existing culture
	0.082
	6.466
	


Involvement has the highest rating 0.262 for culture and people

Table: 3.9.6 sub factors of Customer focus prioritization

	Sub factors of customer focus prioritization

	Sub Factors
	Problem monitoring
	 Customer index
	Relation
	 Promotion
	New product
	 Proliferation

	Problem monitoring
	1.000
	1.000
	1.000
	1.000
	0.500
	2.000

	 Customer index
	1.000
	1.000
	2.000
	2.000
	2.000
	1.000

	Relation
	1.000
	0.500
	1.000
	3.000
	0.500
	3.000

	 Promotion
	1.000
	0.500
	0.333
	1.000
	0.500
	2.000

	New product
	2.000
	0.500
	2.000
	2.000
	1.000
	4.000

	 Portliferation
	0.500
	1.000
	0.333
	0.500
	0.250
	1.000

	Sum
	6.500
	4.500
	6.667
	9.500
	4.750
	13.000

	Normalize the Comparison

	Sub Factors
	Problem monitoring
	 Customer index
	Relation
	 Promotion
	New product
	 Proliferation

	Problem monitoring
	0.154
	0.222
	0.150
	0.105
	0.105
	0.154

	 Customer index
	0.154
	0.222
	0.300
	0.211
	0.421
	0.077

	Relation
	0.154
	0.111
	0.150
	0.316
	0.105
	0.231

	 Promotion
	0.154
	0.111
	0.050
	0.105
	0.105
	0.154

	New product
	0.308
	0.111
	0.300
	0.211
	0.211
	0.308

	 Portliferation
	0.077
	0.222
	0.050
	0.053
	0.053
	0.077

	Sub Factors
	Performance Score
	Consistency score
	Checking Consistency:

(max = (Average of column of consistency score) 

           Consistency  Index (CI) = ((max - n)/(n - 1) 

                                        N=no of sub factors
Consistency  Ratio (CR)= CI/RI

          Random Index from Table 5.3.2                  

                                         = 0.087 is less than 0.1

	Problem monitoring
	0.148
	6.522
	

	 Customer index
	0.231
	6.640
	

	Relation
	0.178
	6.567
	

	 Promotion
	0.113
	6.483
	

	New product
	0.241
	6.589
	

	 Proliferation
	0.089
	6.433
	


New product development has the good rating 0.241 in customer focus.

Table: 3.9.7 sub factors of measurement and feed back work prioritization

	Sub factors of measurement and feed back prioritization

	Sub Factors
	Internal measure
	external measure
	Communication
	reorganization
	Rewards
	Feed back

	Internal measure
	1.000
	0.500
	0.500
	0.500
	1.000
	3.000

	external measure
	2.000
	1.000
	3.000
	3.000
	2.000
	2.000

	Communication
	2.000
	0.333
	1.000
	0.500
	2.000
	2.000

	reorganization
	2.000
	0.333
	2.000
	1.000
	1.000
	4.000

	Rewards
	1.000
	0.500
	0.500
	1.000
	1.000
	4.000

	Feed back
	0.333
	0.500
	0.500
	0.250
	0.250
	1.000

	Sum
	8.333
	3.167
	7.500
	6.250
	7.250
	16.000

	Normalize the Comparison

	Sub Factors
	Internal measure
	external measure
	Communication
	reorganization
	Rewards
	Feed back

	Internal measure
	0.120
	0.158
	0.067
	0.080
	0.138
	0.188

	external measure
	0.240
	0.316
	0.400
	0.480
	0.276
	0.125

	Communication
	0.240
	0.105
	0.133
	0.080
	0.276
	0.125

	reorganization
	0.240
	0.105
	0.267
	0.160
	0.138
	0.250

	Rewards
	0.120
	0.158
	0.067
	0.160
	0.138
	0.250

	Feed back
	0.040
	0.158
	0.067
	0.040
	0.034
	0.063

	Sub Factors
	Performance Score
	Consistancy score
	Checking Consistency:

(max = (Average of column of consistency score) 

           Consistency  Index (CI) = ((max - n)/(n - 1) 

                                        N=no of sub factors
Consistency  Ratio (CR)= CI/RI

          Random Index from Table 5.3.2                  

                                         = 0.084 is less than 0.1

	Internal measure
	0.125
	6.434
	

	external measure
	0.306
	6.688
	

	Communication
	0.160
	6.503
	

	reorganization
	0.193
	6.630
	

	Rewards
	0.149
	6.506
	

	Feed back
	0.067
	6.382
	


Table: 3.9.8 sub factors of measurement and feed back work prioritization

	Sub factors of continuous improvement prioritization

	Sub Factors
	Monitoring
	 Kaizen
	Pokayoke
	Education
	TPM
	5s

	Monitoring
	1.000
	0.250
	0.500
	2.000
	0.500
	0.500

	 Kaisen
	4.000
	1.000
	0.500
	1.000
	0.250
	0.500

	Pokayoke
	2.000
	2.000
	1.000
	3.000
	1.000
	3.000

	Education
	0.500
	1.000
	0.333
	1.000
	0.250
	0.500

	TPM
	2.000
	4.000
	1.000
	4.000
	1.000
	4.000

	5s
	2.000
	2.000
	0.333
	2.000
	0.250
	1.000

	Sum
	11.500
	10.250
	3.667
	13.000
	3.250
	9.500

	Normalize the Comparison

	Sub Factors
	Monitoring
	 Kaisen
	Pokayoke
	Education
	TPM
	5s

	Monitoring
	0.087
	0.024
	0.136
	0.154
	0.154
	0.053

	 Kaisen
	0.348
	0.098
	0.136
	0.077
	0.077
	0.053

	Pokayoke
	0.174
	0.195
	0.273
	0.231
	0.308
	0.316

	Education
	0.043
	0.098
	0.091
	0.077
	0.077
	0.053

	TPM
	0.174
	0.390
	0.273
	0.308
	0.308
	0.421

	5s
	0.174
	0.195
	0.091
	0.154
	0.077
	0.105

	Sub Factors
	Performance Score
	Consistency score
	Checking Consistency:

(max = (Average of column of consistency score) 

           Consistency  Index (CI) = ((max - n)/(n - 1) 

                                        N=no of sub factors
Consistency  Ratio (CR)= CI/RI

          Random Index from Table 5.3.2                  

                                         = 0.099 is less than 0.1

	Monitoring
	0.101
	6.191
	

	 Kaisen
	0.131
	6.690
	

	Pokayoke
	0.249
	6.594
	

	Education
	0.073
	6.605
	

	TPM
	0.312
	6.767
	

	5s
	0.133
	6.825
	


Poka yoke has the good rating 0.249 in continuous improvement

Chapter-4

Selection of best area of SCM by AHP:

4.1 Introduction:

AHP is a problem-solving framework and flexible, systematic method employed to represent the elements of a complex problem. It is based on the three principles: decomposition, comparative judgment and synthesis of priorities. The general structure of AHP is shown in Figure 4.1 The characteristic of AHP is allowing both qualitative and quantitative attributes to be included to carry out evaluation. For each sub-criterion, ratings are necessary to provide a basis and ease for the comparison of the performance of a large number of companies to be evaluated. The priorities of criteria and sub-criteria are synthesized to establish the overall priorities for decision alternatives. AHP is a theory of measurement for dealing with tangible and intangible factors. The satty  demonstrate the potential of AHP in supply chain development. The AHP-based approach is explained to Identify and prioritize logistics critical success factors (CSF) so as to evaluate the performance levels. Consequently, competitive advantage and disadvantage can then be highlighted for continuous improvement.

The AHP uses paired comparisons of objects with respect to a common goal or criteria. The end result of the AHP is a set of weights derived from the pair-wise comparisons.7 See the Appendix for the AHP instrument completed by the management-level employees of the participating companies. Each manager made two decisions when completing the AHP instrument:

1. Selecting the more important performance category for measuring and monitoring the company’s performance.

2. Recording the magnitude of importance the category selected has over the category not selected.


Figure: 4.1 General Structure of Analytical hierarchy process
Thomas Saaty, the developer of the AHP, recommends a one-to-nine ratio scale when deciding between the two alternatives. A one-to-five ratio scale (Table 4.1) was used in this study. Using a different scale does not violate the theoretical foundation of the AHP as long as the scale used is a bounded ratio scale and the alternatives are homogeneous with respect to the scale.8 both requirements are met in this study.

Table: 4.1 Scale ratio for AHP calculation

	Thomas Saaty, A one-to-five ratio scale. There is no right or wrong answers. The response scale for magnitude of importance is as follows:

	INTENSITY OF IMPORTANCE
	DEFINITION
	EXPLANATION

	1
	Equal importance

	Two criteria contribute equally to the evaluation of performance


	2
	Weak importance

the other item

	Experience and judgment slightly favor one criterion over another


	3
	Strong importance

	Experience and judgment strongly favor one criterion over another


	4
	Very strong importance

	criterion is strongly favored, and its dominance is demonstrated in practice


	5
	Absolute importance

	The evidence favoring one criterion importance over another is of the highest

possible order of  affirmation



4.2 Selection of best area in SCM of ABC Ltd:

In this section, ABC Ltd is analyzed to know the best area in supply chain, which has the best quality system. As ABC Ltd is the leading two wheeler company and producing 35 lacks motorcycles per annum. The ABC Ltd is technical collaborated with Japan and making wide range of motorcycles (100cc to 233cc) in 15 models with approximates 80 variants. More of ABC Ltd has already been discussed in last chapter 3 

4.3 Using Microsoft Excel in AHP calculation:

Once AHP hierarchy is completed (Figure-4.1), now five steps are necessary to do the AHP calculation for all factors. A Program can be made in excel sheet as per following steps

1. Enter pair-wise responses in Excel.

2. Calculate an Individual-level matrix.

3. Normalize the comparisons.

4. Calculate the performance score and consistency score.

5. Determine consistency ratio.
Step 1: Enter pair-wise responses in Excel

Entering the pair-wise responses of each manager in Excel in a matrix format is the first step. The Performance Pair-Wise Comparisons section of Table 4.3.1 displays the matrix format for the performance AHP. The key to remember when entering the pair-wise comparisons are the assumption of reciprocity. For example, if the supplier performance category is evaluated as three times better quality management than the customer category, the reciprocity axiom states that the customer category is 1/3 times more important than the supplier category. The AHP matrix shown in Table 4.3.1 is designed to account for reciprocity by entering the reciprocal formula in the lower half of the matrix. When entering data in the upper half of the matrix,
When entering data in the upper half of the matrix, one must enter the preference denoted by the respondent (i.e., Pij, where i = column and j = row) or its reciprocal (i.e., Pji = 1/Pij).. Notice that cell H4 represents the magnitude of supplier over manufacturing. Because the respondent indicates supplier is more 1.5 times better quality management  than manufacturing, 1.5 is entered in cell E4, and Excel automatically places a “0.667” in cell G5, indicating manufacturing is 0.667 times better than supplier. Likewise, cell I4 indicates the respondent thinks supplier is three times more than customer in measuring. The reciprocal is calculated automatically and entered in cell G6. 
Step 2: Calculate an Individual -level matrix

The objective of step two is to develop a single matrix from the individual respondents. This step is accomplished by taking the geometric mean across the respondents. The geometric mean is calculated for each cell across all of the individual matrices. The result is a single, composite matrix. Once an AHP matrix is completed as composite or comparison matrix, the normalize matrix is created. Table 4.3.1 displays the composite matrix for all three companies 

Step 3: Normalize the Comparisons

Normalizing the pair-wise comparisons is accomplished with two procedures. Calculating the sum of each column is the first procedure (i.e., the formula for cell B7 in Table =SUM(B4:B6)). The formula for cell B7 is copied to cells C7 and D7. The next procedure involves dividing each entry in the matrix by its column sum (i.e., the formula for cell E4: =B4/B$7). The formula for cell E4 is copied to cells E5 to E6. And Complete column E4 to E6 to be copied to G4 to G6. Completing those two procedures creates the normalized comparison matrix as in Table 4.3.1.

Table: 4.3.1 Best area prioritization in SCM for System and Techniques in Excel 
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Above calculation can be done by making a small program on Microsoft excel sheet as per Table4.3.2. Only rating is typed all the calculations will be done instantly and automatically.

Table: 4.3.2 Formulas for AHP calculation on Microsoft Excel Sheet


Step 4: Calculate the Priority Score and Consistency Score

The average of each row in the normalized matrix is used as the Performance score for each decision alternative-supplier, manufacturing and customer (i.e., the formula for cell H4 in above table =AVERAGE(E4:G4). That formula is copied to cells H5 to H6. The result is the performance score (relative importance weight) for each area of SCM for quality management in respect of system and techniques. The performance scores in table indicate that the respondent ranks supplier (0.506) has better system and techniques, followed in manufacturing (0.307) and customer (0.186). For Consistency score, the formula is  =MMULT(B4:D4,$H$4:$H$6)/H4) or as per Table: 4.3.2 for cell I4 and this is to be copied in I5 to I6 for consistency score. Multiplying each alternative in the original matrix by the normalized scores and dividing the result by the respective normalized score calculates the consistency measure found in Table 4.3.1. In other words, you multiply each row in the performance pair-wise comparison matrix by the performance scores, then divide the result by the respective performance score (i.e., the formula is to be used as per table for calculating consistency ratio). The formula is copied for manufacturing and customer. If the respondent is perfectly consistent, the consistency measure will equal the number of alternatives (i.e., three).
Step 5: Determine Consistency Index and Consistency Ratio

The final step in applying the AHP is determining the consistency of the results. The respondents should be consistent in their pair-wise comparisons. In other words, if the respondent considers supplier has system and techniques 1.5 times more than manufacturing, and supplier has three times more than customer then the respondent should consider manufacturing 1.5 times more than customer. If the results are not consistent, the scores should not be used. Table:4.3.1 indicates the respondent was perfectly consistent. The performance scores can be treated as reasonably accurate. A consistency ratio is calculated to determine reasonable consistency. The consistency ratio is calculated as follows: Consistency ratio = CI / RI, where CI = Consistency Index = ((max - n) / (n – 1) (max = the average consistency measure for all alternatives n = the number of alternatives RI = the appropriate random index (0.58, when n = 3) from Table 4.3.1.The formula for Consistency Ratio is: = (AVERAGE (I4:I6) -3)/ 2*0.58). The consistency ratio calculated in Table 4.3.1 is 0.008. A consistency ratio of 0.10 or less is considered acceptable, so the performance scores calculated in Table appear reasonably consistent. And we can consider that supplier has better quality management is in respect of system and techniques.

Checking Consistency for Table; 30

 (max = (3.014+3.0083.005)/3 = 3.009
Consistency  index (CI) = ((max - n)/(n - 1)  = (3.009-3)/2 = 0.004

Consistency  Ratio (CR)= CI/RI = 0.004/0.58


                                         = 0.008 is less than 0.1 means rating is acceptable

Table:  4.3.3 Random Index value

	Number Of factors
	2
	3
	4
	5
	6
	7
	8
	9
	10

	Random Index (RI)
	0
	0.58
	0.90
	1.12
	1.24
	1.32
	1.41
	1.45
	1.51


Same AHP calculation is carried out for complete model (figure-3.2.1) pressures, Constraints, Strategy Development, Priorities, Process and Performances in Table 4.3.3 with the help of self developed software in excel file.

Table: 4.3.4 AHP calculation best area in SCM for quality management
	Best area prioritization in SCM by AHP for Empowerment& Team work

	SCM area
	Composite/Comparison  Matrix
	Normalise  Matrix
	Priority Score
	Consistency

Score

	
	Supp
	Manuf
	Cust
	Supp
	Manuf
	Cust
	
	

	Supplier
	1.000
	1.500
	1.250
	0.405
	0.474
	0.333
	0.404
	3.046

	Manufacturing
	0.667
	1.000
	1.500
	0.270
	0.316
	0.400
	0.329
	3.039

	Customer
	0.800
	0.667
	1.000
	0.324
	0.211
	0.267
	0.267
	3.030

	Sum
	2.467
	3.167
	3.750
	Consistency ratio =
	0.033
	Average =
	3.039

	Best area prioritization in SCM by AHP for Innovation Management

	SCM area
	Composite/Comparison  Matrix
	Normalise  Matrix
	Priority Score
	Consistency

Score

	
	Supp
	Manuf
	Cust
	Supp
	Manuf
	Cust
	
	

	Supplier
	1.000
	1.000
	2.000
	0.400
	0.333
	0.500
	0.411
	3.068

	Manufacturing
	1.000
	1.000
	1.000
	0.400
	0.333
	0.250
	0.328
	3.051

	Customer
	0.500
	1.000
	1.000
	0.200
	0.333
	0.250
	0.261
	3.043

	Sum
	2.500
	3.000
	4.000
	Consistency ratio =
	0.046
	Average =
	3.054

	Best area prioritization in SCM by AHP for Culture and People

	SCM area
	Composite/Comparison  Matrix
	Normalize  Matrix
	Priority Score
	Consistency

Score

	
	Supp
	Manuf
	Cust
	Supp
	Manuf
	Cust
	
	

	Supplier
	1.000
	3.000
	2.000
	0.545
	0.643
	0.444
	0.544
	3.122

	Manufacturing
	0.333
	1.000
	1.500
	0.182
	0.214
	0.333
	0.243
	3.058

	Customer
	0.500
	0.667
	1.000
	0.273
	0.143
	0.222
	0.213
	3.042

	Sum
	1.833
	4.667
	4.500
	Consistency ratio =
	0.064
	Average =
	3.074


Continoued…..

	Best area prioritization in SCM by AHP for Customer Focus

	SCM area
	Composite/Comparison  Matrix
	Normalise  Matrix
	Priority Score
	Consistency

Score

	
	Supp
	Manuf
	Cust
	Supp
	Manuf
	Cust
	
	

	Supplier
	1.000
	2.500
	2.000
	0.526
	0.600
	0.444
	0.524
	3.069

	Manufacturing
	0.400
	1.000
	1.500
	0.211
	0.240
	0.333
	0.261
	3.037

	Customer
	0.500
	0.667
	1.000
	0.263
	0.160
	0.222
	0.215
	3.027

	Sum
	1.900
	4.167
	4.500
	Consistency ratio =
	0.038
	Average =
	3.044

	Best area prioritization in SCM by AHP for Measurement and Feed Back

	SCM area
	Composite/Comparison  Matrix
	Normalize  Matrix
	Priority Score
	Consistency

Score

	
	Supp
	Manuf
	Cust
	Supp
	Manuf
	Cust
	
	

	Supplier
	1.000
	1.000
	2.000
	0.400
	0.375
	0.444
	0.406
	3.011

	Manufacturing
	1.000
	1.000
	1.500
	0.400
	0.375
	0.333
	0.369
	3.010

	Customer
	0.500
	0.667
	1.000
	0.200
	0.250
	0.222
	0.224
	3.006

	Sum
	2.500
	2.667
	4.500
	Consistency ratio =
	0.008
	Average =
	3.009

	Best area prioritization in SCM by AHP for Continuous Improvement

	SCM area
	Composite/Comparison  Matrix
	Normalise  Matrix
	Priority Score
	Consistency

Score

	
	Supp
	Manuf
	Cust
	Supp
	Manuf
	Cust
	
	

	Supplier
	1.000
	4.000
	5.000
	0.690
	0.750
	0.556
	0.665
	3.171

	Manufacturing
	0.250
	1.000
	3.000
	0.172
	0.188
	0.333
	0.231
	3.068

	Customer
	0.200
	0.333
	1.000
	0.138
	0.063
	0.111
	0.104
	3.023

	Sum
	1.450
	5.333
	9.000
	Consistency ratio =
	0.075
	Average =
	3.087


Table: 4.3.5 AHP calculations for QM critical factors prioritization

	Quality Management Factor prioritization

	Sub Factors
	Sys & Tech
	Empower
	Innovation
	Culture 
	Customer
	Measure
	Cont. Impr

	System & Techniques
	1.000
	0.500
	2.000
	0.500
	2.000
	0.500
	0.500

	Empowerment & Team
	2.000
	1.000
	1.000
	0.250
	0.500
	1.000
	0.500

	Innovation Management
	0.500
	1.000
	1.000
	0.250
	2.000
	1.000
	1.000

	Culture and People
	2.000
	4.000
	4.000
	1.000
	3.000
	2.000
	2.000

	Customer focus
	0.500
	2.000
	0.500
	0.333
	1.000
	0.750
	2.000

	Measurement and Feed back
	2.000
	1.000
	1.000
	0.500
	1.333
	1.000
	2.000

	Continuous Improvement
	2.000
	2.000
	1.000
	0.500
	0.500
	0.500
	1.000

	Sum
	10.000
	11.500
	10.500
	3.333
	10.333
	6.750
	9.000

	Normalize the Comparison

	Sub Factors
	Sys & Tech
	Empower
	Innovation
	Culture 
	Customer
	Measure
	Cont. Impr

	System & Techniques
	0.100
	0.043
	0.190
	0.150
	0.194
	0.074
	0.056

	Empowerment & Team
	0.200
	0.087
	0.095
	0.075
	0.048
	0.148
	0.056

	Innovation Management
	0.050
	0.087
	0.095
	0.075
	0.194
	0.148
	0.111

	Culture and People
	0.200
	0.348
	0.381
	0.300
	0.290
	0.296
	0.222

	Customer focus
	0.050
	0.174
	0.048
	0.100
	0.097
	0.111
	0.222

	Measurement and Feed back
	0.200
	0.087
	0.095
	0.150
	0.129
	0.148
	0.222

	Continuous Improvement
	0.200
	0.174
	0.095
	0.150
	0.048
	0.074
	0.111

	Sub Factors
	Priority Score
	Consistency score
	Checking Consistency:

(max = (7.739+7.686+7.723+7.706+7.687+7.666+7.718)/7 

           = 7.704
Consistency  Index (CI) = ((max - n)/(n - 1) 

                                        = (7.704-7)/6 = 0.117

Consistency  Ratio (CR)= CI/RI

                            = 0.117/1.32

                                         = 0.089 is less than 0.1

	System & Techniques
	0.115
	7.739
	

	Empowerment & Team
	0.101
	7.686
	

	Innovation Management
	0.109
	7.723
	

	Culture and People
	0.291
	7.706
	

	Customer focus
	0.115
	7.687
	

	Measurement and Feed back
	0.147
	7.666
	

	Continuous Improvement
	0.122
	7.718
	


Where n=7 (total competitive factors), Random Index (RI) = 1.32 from Table: 4.3.2

Table: 4.3.6 Calculation for best area selection in SCM for Quality management.
	Criteria
	Criteria priority From Table: 4.3.4 
	OEM Priority from Table:4.3.3 
	Overall Priority of OEM

	
	
	Supplier
	Manufg
	Customer
	Supplier
	Manufg
	Customer

	
	A
	B
	C
	D
	A*B
	A*C
	A*D

	System & Techniques
	0.115
	0.506
	0.307
	0.186
	0.058
	0.035
	0.021

	Empowerment & Team
	0.101
	0.404
	0.329
	0.267
	0.041
	0.033
	0.027

	Innovation Management
	0.109
	0.411
	0.328
	0.261
	0.045
	0.036
	0.028

	Culture and People
	0.291
	0.544
	0.243
	0.213
	0.158
	0.071
	0.062

	Customer focus
	0.115
	0.524
	0.261
	0.215
	0.060
	0.030
	0.025

	Measurement and Feed back
	0.147
	0.406
	0.369
	0.224
	0.060
	0.054
	0.033

	Continuous Improvement
	0.122
	0.665
	0.231
	0.104
	0.081
	0.028
	0.013

	Overall Rating for best area of SCM
	0.503
	0.287
	0.209


The Overall rating of all three areas are calculated and shown in above Table. 4.3.6. The supplier has the maximum rating i.e. 0.503. The supplier has the best quality management at supplier end in ABC Ltd.

4.4 Result and Discussion:  

While the quality management has received considerable attention in the academic literature after globalization of market, it has been analysed principally in context of OEM organizations. In spite of significant contribution by OEMs in economic growth of all countries, analytical case studies on quality management in supply chain of OEMs are very limited or almost negligible. In most of the available studies quality management has been analyzed in terms of manufacturing parameters only rather than a holistic approach. The holistic approach, as followed and analysed the factors of quality management and supply chain in this case study will give better understanding regarding long-term competitiveness of the organization. Therefore present study has tried to bridge the gap in the literature on quality management and supply chain. Framework used for this study has tried to capture all critical factors and sub factors which affect the OEMs supply chain performance. In spite of having various pressures and constraints on OEMs, may manage quality in supply chain by implement the factors as per prioritization in this study. This study with AHP calculations can be better than others models for analyzing OEMs quality management.

This case study can be summarized as

· ABC Ltd has focused on proliferation, price, technology, R&D facilities and IT applications to improve its product and process development capability.

· By applying advance management systems such as IMS, TPS, Vendor development and inventory management, ABC Ltd has improved its performance in terms of productivity, cost, quality, delivery.
· In spite of some weak areas such as dependency on its collaborator for technology, poor inbound supply chain and less share in international market, HLL has managed its resources effectively to sustain its leading position in the Indian market.
This study has demonstrated that even a Indian automotive OEM organization, facing many pressures and constraints due to globalization of markets can maintain and implement quality not only manufacturing but in complete supply chain. For this it is essential that organizations should not target only end results but should develop its enablers also all factors of quality management in supply chain.

Most of the OEMs which are producing two wheelers  are still far away from the idea of upgrading R&D, technology, application of IT tools, Proliferation  and advance management systems as well as reluctant for change. Therefore I feel that this study will motivate other OEMs to make a base to upgrade them proactively to meet the changing requirements of the market by implementing the quality management in supply chain. In spite of the significant contribution of this study for motivating industry professionals, it has some limitations. This study dose not prioritise the importance of various components of supply chain  in sustaining competitiveness of ABC Ltd as well as some critical future plan and  strategies which will be followed by organization could not have been made open because of maintaining the secrete. Therefore it is felt that to generalize the findings of this study; same detail study can be carried out on others OEM to know their Quality management in supply chain.

Conclusion:

As the ABC Ltd is facing tough competition due to others two wheeler OEMs are continuously reducing price of their product and doing proliferation in product. To be remained most competitive the two wheeler manufacturer is giving priorities in cultural and people development and measurement and feed back to reduce product cost and enhance quality. For staying in competitive market an organization must have continuous improvement throughout the organization with innovative plan to improve its supply chain.

This study has demonstrated that evens an automotive OEM organization, facing tough competitions due to globalization of markets and can maintain good quality management at supplier end. For this it is essential that organizations should not target only end results but should develop its quality system in all area of supply chain. 

The cultural & people and measurement & feed back are the two factors prioritized i.e. 0.291 and 0.147 respectively in AHP calculation which makes a supply chain and quality management  best integration. Any OEM can have best quality management in supply chain by enhancing the people culture and measurement & feed back system. A crucial element in the formulation of any business strategy to build people culture is having the right information about the industry and the environment, at the right time. In a competitive industry, this translates into having access to reliable and actionable information about competitors, as well as the competitive environment in the industry, including information about competitors. ABC Ltd has greatly improved its quality management in supply chain and best at supplier and can be a role model for other area of supply chain in companies. However, “quality management” is a journey and continuous improvement and not a destination. ABC Ltd has still a long way to go. As ABC Ltd moves up in the value chain and targets foreign markets, it will have to identify new factors of quality management in supply chain, and acquire and build appropriate competencies. 
The final dimension should be discussed is innovation. Innovation is critical to sustaining a competitive edge. In the past fifty or so years, most innovation has come from the United States, Europe, or Japan. This almost seems inevitable given the comparative advantage these countries have enjoyed in terms of supplier development, manufacturing and consumer relation. In the present scenario, ABC Ltd need to have some kind of frame work and also need to have a common understanding of the various initiatives for ABC Ltd’s manufacturing excellence. Everyone of the company needs to clarify their roles and responsibilities in the big picture to become the ABC Ltd a word class manufacturing company. 

Even the company has made a very good system of balanced scorecard to measure the performance. The man benefit of the development of the performance system is to provide a structure for measuring the performance in manufacturing and reduce dependence on human expertise and judgments. The performance measurement system of ABC Ltd is also discussed in this study.
 The key factors of quality management in supply chain, which is shown in the case study, the best quality management at supplier which can be considered a role model area for other area of supply chain. In such a scenario, the coming years for ABC Ltd will provide great opportunities along with increasingly difficult challenges. 
*********
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