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Lecture Material 

Sustainable development of total quality management



through Deming’s PDSA Cycle

Sustainable development of total quality management through Deming’s PDSA cycle

1 Introduction
Total quality management (TQM), as a fad, has had a long life (Williams et al., 2004). The Japanese were moving in the quality direction soon after the Second World War and the hype first reached the USA by the mid 1980s with the installation of the Baldridge award in 1987. The movement then hit Europe with the founding first of the European Foundation for Quality Management (EFQM) and then the rest of the world. Van Der Wiele et al. (2000) analyzed the concept of TQM to examine whether TQM can survive and last long enough to eventually become part of the recognized management theory. It has been argued that if TQM is to move from being a fad to being a fashion or a fit, it must be clearly defined and its present implementation status assessed. Like many other TQM studies, they also emphasized the critical role of top management support or motivation for this process to be successful. 
The Critical Success Factors (CSFs) for TQM are now much better known and understood (Curry et al., 2002). Evidence from the past has shown that TQM initiatives have failed because the CSFs were not in place. There have been nonetheless several case examples of successful TQM implementations and sustainability. Such examples show that TQM should not be reinvented at regular intervals but should become part of everyday working life. TQM should not be a fad or a flavour of the month but a durable culture that promotes business improvement over time. While there has been criticism for many years, still quality management philosophy continues to be a central focus for the business and a mechanism for contributing to better performance. 
Now quality management is being linked to and integrated with company management systems, e.g. the ISO 9000, ISO 14000 and the management systems related to the quality awarded models. Organizations with a high level of quality maturity have been able to integrate the quality management systems into their normal day to–day fabric of managing the business. Quality is essential for organizational success and competitive advantage. TQM is only one of many possible means to attain quality. In other words quality is sacred; TQM is not (Harari, 1993). 

2 Sustainable development of TQM
Sustainability is defined as ‘the ability of an organization to adapt to change in the business environment to capture contemporary best practice methods and to achieve and maintain superior competitive performance’ (Zairi & Liburd 2001). Quinn (2000) describes sustainability as the development that meets present needs without compromising the ability of future generations to meet their own needs. Without sustainability, there is little benefit to be gained from TQM. Ahmed et al. (2002) reported that many organizations jumped on the TQM bandwagon thinking that if they copy the tools and techniques, they will reap the benefits of TQM. The findings of their study suggested that the social systems cannot be ignored; rather both social and technical systems need to be developed simultaneously for sustainability of TQM. Lund et al. (1994) listed the following symptoms for TQM process not working.
· The results are not visible;
· Top management commitment is not seen and is not felt;
· Middle management does not know precisely what is expected of them in relation to the TQM process;
· Low degree of employee involvement; and
· The organization changes priorities often and as a result quality decreases.

In the present context, there is a need to develop a TQM sustainability methodology that clearly defines the steps to be taken by the organizations for effective long term implementation of TQM. This is attempted in the present study by using Deming’s Plan-Do-Study-Act (PDSA) cycle. This approach is unique and can be customized to suit the requirements of individual user as explained in the methodology section. 
3 PDSA cycle for sustainable development of TQM
The Deming’s PDSA cycle is a well-known model for continual process improvement. It teaches organizations to plan an action, do it, study to see how it conforms to the plan and act on what has been learned.  
The terms are defined below.
Step 1: 
Plan 
Recognize an opportunity, and plan the change.

Step 2:
Do
Implement the change.

Step 3: 
Study
Review the implementation, analyze the results and identify learnings.
Step 4: 
Act
Take action based on what you learned in the step 3. If the change was successful, incorporate the learnings from the test into wider changes. If not, go through the cycle again.  
The PDSA cycle for sustainable development of TQM shown in Fig. 1 is made up of four steps.  
Fig 1. PDSA Cycle for sustainable development of TQM
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Step 1: Plan for TQM

The evolution of TQM into a full blown management took shape through the works of quality gurus; Crosby, Deming, Feigenbaum and Juran. ISO 9000: 2000 versions adopt TQM philosophy with stronger focus on customer satisfaction and an effective process-oriented approach emphasizing on continual performance improvement. Clearly the new revised standard is a step forward towards TQM, customer satisfaction and does not just achieve product quality assurance. Those companies wishing to remain competitive and improve their quality systems are recommended the use of ISO 9000 as a foundation for a much broader system of TQM. This is based on the fact that ISO 9000 is an important part of TQM, and the implementation of both the approaches will lead to organizational success and competitive advantage. 
Step 2: Implement TQM
In particular, managers need to understand the nature and purpose of TQM, its relationship to ISO 9000, and the potential benefits that can accrue from its implementation. Antony et al. (2002) concluded that the training and education is the most critical success factor for the successful implementation of TQM in Hong Kong organizations. Mohanty and Lakhe (1998) conducted a survey based research in Indian industries and recommended with critical success factors proactive business orientation, internal support, competitive assessment and participatory orientation for effective implementation of TQM. Yusof & Aspinwall (2000b) recommended that TQM must be presented in an attractive way to small businesses in the sense that it must not promise to improve everything or to solve every problem but rather it must be seen to help them to be better in a short span of time, say three to six months, with a view to long-term sustainability. Again, Yusof & Aspinwall (2001) stated below with regard to their approaches towards building TQM. 

1. People focus as the vehicle for cultural transformation;
2. QS 9000 as the major system for achieving quality improvement; and

3. Continuous and progressive implementation of initiatives based upon resource availability.
Step 3: Study and measure the level of TQM implementation

Regardless of which TQM model is adopted, the CSFs must be operationalized for effective TQM implementation. Manifestation of CSFs results in generation of Quality-related Action Programs (QAPs). The measurement of TQM involves selecting a list of QAPs to measure each CSF, providing a measurement scale for the QAPs and then testing the CSFs and QAPs for reliability and validity. For each CSF the actual level of TQM practice is represented by the average of the QAPs ratings for that CSF. A vector of the averages for all the CSFs represents the level of TQM implementation for the organization as a whole (Saraph et al., 1989).
Step: 4 Take necessary actions to improve the less developed programs of TQM

The audits and assessments keep organizations with alert on the gaps between, its internal satisfaction with existing system and the changing external demands in relation to externally defined systems. Business organizations should monitor the quality of their products and services in order to maintain their strategic and financial position.  In addition, they should know with precision when, where, and how-much adjustments are needed in their existing total quality program activities in order to maintain, and possibly enhance, their strategic advantage. In turn, this means that organizations could use a methodology that not only provides reliable information pertaining to the existing state of quality, but also has the capability of identifying specific changes needed to maintain and improve their strategic position and profitability.  

4.
Methodology 
The organizations can explore and adopt the successful models explained in sections 2 and 3 with regard to the first two stages of the PDSA cycle 1) Plan for TQM and 2) Implement TQM. For the third stage, the methodology proposed by Kumar et al. (2004) that constructs an index called Quality Competitiveness Index (QCI) is suggested to measure the level of TQM implementation. QCI offers significant flexibility in terms of application potential by virtue of its design. Hence the methodology for QCI was adopted for calculation of TQM Implementation Index (TQMII). CSFs, QAPs, department or functional units and stages of quality consciousness are the four classes of variables that are needed to construct a TQMII. The list of CSFs considered in the proposed framework may be a superset of CSFs available in several leading publications in total quality management and organizational self-assessment literature. An organization willing to compute its TQMII thus has freedom to choose relevant CSFs from an exhaustive list. Yet should this list not contain CSFs of specific interest to a company, new CSFs can be added without changing the basic methodology. 
4.1
The TQMII algorithm
The TQMII development algorithm is comprised of four steps. These are presented below.

Step 1. Create a Department-Consciousness Matrix (Table 1)
a. Identify all departments D1,D2…..DM that play a significant role in building product or service quality or are involved in the customer-company interface.
b. Estimate and assign weights, Z1, Z2, …, Zm to each of the m departments on a scale of 1 to 10 that reflect the degree to which a department might influence the quality implementation of a company. Assign 10 to the department that is most important and assign weights to other departments based on their importance in relation to this department. 
c. Identify stages of quality consciousness. Crosby’s five stages (crisis management, awareness, emergence, maturity, and sustenance) are suggested as a starting point for this set
d. Estimate and assign weights, Y1, Y2, …, YK, to each stage of quality consciousness on a scale of 1 to 10, which reflect the degree to which a stage might influence the quality implementation of a company. 
e. Estimate and assign weights, Xmk, m =1, …, M; k = 1, …, K to each cell in the department-consciousness matrix on a scale of 1-10, based on the degree of quality consciousness of that department within each stage. Weights are assigned to a department in adjacent stages only. These weights should add up to 10 for each department to assure comparability between departments. The stages of quality consciousness represent a chronological evolution of a department from the lowest stage of quality consciousness (crisis management) to the highest stage of quality consciousness (sustenance) as the quality improvement effort is expended.  Any department, at any given time, may be either in a given state of quality consciousness or in a state of transition from one state to the next higher state.  Hence the adjacency of weights is dictated by reality.  However, the presence of weights in non-adjacent columns or in more than one column is not a limitation of the TQMII algorithm presented above.  
Step 2. Compute the Weighted Quality Consciousness Level (Table 1)
a. Compute each department’s normalized quality consciousness weight.
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The calculation for the first the department ‘D1’ is as follows;
W1= 10×(0.5×2 + 1×4 + 2.5×6 + 3×8 + 3×10) = 7.4
                           10×10
Note that Max{Zm} = 10 based on the stipulation in Step 1b.  However, the formula provides flexibility in case Max{Zm} < 10. 

b. Compute each department’s quality consciousness state efficiency.
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The calculation for the first the department ‘D1’ is as follows;

QCSE1= (0.5×2 + 1×4 + 2.5×6 + 3×8 + 3×10) = 0.74
                           10*10

Step 3. Create a TQMII Matrix  (Table 2)
a.
Estimate and assign weights, Ui, i = 1, …, I, for QAP on a scale of 1 to 10 based on its contribution to the implementation of the company.  This requires active involvement of top-level personnel from marketing, sales, production, and quality departments, customers, and higher management personnel. 

b.
Estimate and assign weights Vim for i = 1, …, I,  m = 1, …, M on a scale of 0 to 10  such that each assigned weight accurately reflects the effectiveness and completeness with which the QAP in question has been applied to or implemented in department i.

Step 4. Compute the TQMII for the Organization (Table 2)
The TQM implementation index, TQMII, algorithm is presented below.
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   i = 1, 2, 3…..I

The calculation for the QAP1 is as follows;

TQMII of QAP 1 =
 (9×7.4 + 10×6 + 7×5.81 + 10×5.46 + 10×7.92 + 10×7.7 + 8×5.22 + 9×4.74 + 5×6.86)

                           10(10 + 10 + 7 + 7 + 9 + 10 + 9 + 6 + 7)

= 0.65

TQMII algorithm for the firm (or) CSF is as follows.
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i = 1, 2, 3…..I; 
m = 1, 2, 3 …. M, 
I = Total number of QAPs of the firm or CSF
5
Case study
The suggested PDSA model for TQM Implementation was applied to an automotive ancillary company located in South India. The company is the largest manufacturer of automotive horns in India and has ISO 9002, ISO 14001, ISO/TS 16949:1999 certifications. TQM and TPM are in the initial stages of implementation and the company believes in the strategic management principles. The proposed model for TQM sustainability was explained and the management accepted the model and co-operated with the project. 
The company has already progressed through the first two stages of the PDSA cycle and hence the project started with the third stage, ‘study and measure the level of TQM implementation’. Nine department heads actively participated in the study (Table 1). The participating team selected 13 CSFs and 85 QAPs of TQM from various publications for the development of TQMII. Calculation for the first CSF ‘Role of Top Management and Quality Policy’ is shown in table 2 to demonstrate the application of TQMII. The step: 4 of PDSA cycle was accomplished by the company by creating an action plan for the least implemented QAPs. 
6. 
Findings of the case study

The TQMII measures, on a unit scale, how well the company has implemented its total quality programs. The index aims to tell how effective the company’s quality policies and practices are with respect to their potential for improving total quality program.  Further the least developed QAPs were taken for analysis by the team and after discussions; five major recommendations listed below were put forward to bring about improvements in those areas. 

1. Link the department quality consciousness state efficiency of TQM implementation program (Table 1) to their annual group incentive scheme offered by the company. Management decided to motivate departments with monetary benefits if higher level of implementation of TQM is achieved.

2. Arrange training program for all the least developed QAPs and create awareness among departments in attaining a high degree of TQM implementation. The company set a target of 6 months to improve the least developed QAPs.

3. Encourage exchange of information and data by departments with higher level of implementation of TQM to departments with lower level of TQMII.

4. Obtain expert advice about the list of CSFs and QAPs selected for the TQMII analysis and revise if necessary.

5. Integrate the TQM programs with the procedures of ISO 9002, ISO 14001, ISO/TS 16949:1999 certifications. 

The top management was pleased by the outcome of the study as the study quantified and exposed the exceptional and as well as least performing QAPs. Every department manger participated in the study agreed that the problem areas were correctly identified by the proposed model. The least developed programs of TQM in firms were identified in this proposed method and sorted in the lowest to highest order of development. The result helped the top management in setting out priorities to achieve sustained growth of TQM process. The TQMII developed and used in the present study can be used as an internal and external benchmark tool and is designed to deal with quality management, performance and improvement. The results are practical, quantitative and easy to apply. Just as productivity efficiency indicates, on a scale of 0 to 1, how well a company’s resources have been employed for production, a TQMII indicates how well a company’s quality activities are conducted to gain strategic advantage. 
Task

1. Working within groups, refer to the following paper and select a list of CSFs for a typical manufacturing industry. 

Karuppusami, G., Gandhinathan. R. (2006), “Pareto analysis of critical success factors of total quality management: A literature review and analysis”, TQM Magazine, Vol.18 No.4 pp. 372-385.

2. Manifest the CSFs selected in step 1 into QAPs. Prepare Table 1 and Table 2 with fictitious weight factors selected from random tables. Calculate the quality consciousness state efficiency of the selected departments. Calculate TQMII of QAPs, CSFs and the company as a whole and propose an action plan to sustain and further develop the quality factors of the selected company.
Table 1     Department consciousness matrix

	 
	
	 
	State of quality consciousness
	
	

	Department name
	Dm
	Weight
	 
	Crisis Management 
	Awareness
	Emergence
	Maturity
	Sustenance
	Normalized Quality Consciousness weight, Wm
	Quality consciousness state efficiency for Department m, QCSEm

	 
	
	 
	k =
	1
	2
	3
	4
	5
	 
	 

	
	
	Zm
	yk =
	2
	4
	6
	8
	10
	 
	 

	Product engineering
	D1
	10.00
	X11 =
	0.5
	1
	2.5
	3
	3
	7.40
	0.74

	Quality assurance
	D2
	10.00
	 
	2
	2
	2
	2
	2
	6.00
	0.60

	Production planning & control
	D3
	7.00
	 
	0.5
	0.5
	1
	3
	5
	5.81
	0.83

	Application Engineering
	D4
	7.00
	 
	0
	1
	1
	6
	2
	5.46
	0.78

	Manufacturing Engineering
	D5
	9.00
	 
	0
	0
	2
	2
	6
	7.92
	0.88

	Production department
	D6
	10.00
	 
	1
	1
	1
	2.5
	4.5
	7.70
	0.77

	Materials department
	D7
	9.00
	 
	1
	1
	6
	2
	0
	5.22
	0.58

	Information Technology
	D8
	6.00
	 
	0
	1
	2
	3.5
	3.5
	4.74
	0.79

	Sales & Marketing department
	D9
	7.00
	 
	0
	0
	0
	1
	9
	6.86
	0.98


Table 2 TQMII Implementation Index calculation matrix

	CSFs, QAPs and weights
	 
	Index
	Performance weights of departments on each QAPs
	
	 
	 
	 

	CSF
	QAPs Index (i)
	QAPs
	QAPs weight (Ui)
	 
	D1
	D2
	D3
	D4
	D5
	D6
	D7
	D8
	D9
	TQMII of QAP I given state of quality
	TQMII of CSFi given state of quality

	
	
	
	
	m =
	1
	2
	3
	4
	5
	6
	7
	8
	9
	
	

	
	
	
	
	wm =
	7.40
	6.00
	5.81
	5.46
	7.92
	7.70
	5.22
	4.74
	6.86
	
	

	
	
	
	
	Zm =
	10.00
	10.00
	7.00
	7.00
	9.00
	10.00
	9.00
	6.00
	7.00
	
	

	Role of Top Management and Quality Policy
	1
	Top management responsibility for quality performance
	8.86
	V1m =
	9
	10
	7
	10
	10
	10
	8
	9
	5
	0.65
	 

 

 

 

 

 

 

0.59

	
	2
	Performance evaluation based on quality
	9.05
	 
	7
	6
	6
	10
	8
	7
	7
	7
	7
	0.55
	

	
	3
	Acceptance of responsibility for quality by major dept heads
	8.95
	 
	6
	8
	7
	6
	10
	9
	6
	7
	6
	0.56
	

	
	4
	Degree of participation by dept heads in quality improvement process
	8.95
	 
	7
	9
	6
	10
	10
	7
	6
	6
	7
	0.58
	

	
	5
	Consideration of quality as first priority
	9.33
	 
	8
	8
	7
	10
	10
	9
	8
	7
	8
	0.63
	

	
	6
	Discussion of quality related issues in meetings
	8.81
	 
	8
	10
	5
	9
	10
	7
	10
	5
	7
	0.60
	

	
	7
	Extent to which quality goals and policies are understood
	8.81
	 
	7
	8
	6
	9
	10
	6
	8
	6
	8
	0.57
	

	
	8
	Degree of comprehensiveness of quality plan
	8.67
	 
	8
	8
	6
	9
	10
	7
	10
	5
	8
	0.60
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