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Forward 
 
 
 
 
 
Quality is the art of designing things in a frame of 
satisfaction status. 
 
 
 
 
Total Quality is everybody's responsibility towards 
everybody's required Quality. 
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Abstract 
 

This research is about implementing Quality Systems in the Sudan and 
the role of TQM as a comprehensive approach to improve organizational 
performance. 
The research began with a comprehensive background on Quality, 
focusing on Total Quality Management (TQM), which is not well 
understood for many people, particularly, in the Sudan. Then, it defined 
TQM as a comprehensive management approach for improving 
performance, since there is a critical problem of unsatisfactory 
organizational performance, which is considered as a common problem 
for many organizations, particularly, in the Sudan. 
 The research main objectives include; an evaluation of quality systems 
implementation in the Sudan with a special focus on TQM, introduction 
of a comprehensive approach for enhancing organizational performance, 
introduction of a comprehensive approach to define, understand, benefit 
from, and differentiate TQM from other quality management systems 
such as ISO 9000; and finally, to encourage organizations' managers to 
adopt TQM as a strategy.  
The research used the statistical, analytic, and descriptive approach to 
investigate and identify the status of quality systems implementations in 
the Sudan and the role of TQM in performance improvement. Relative 
TQM tools and engineering software and techniques had been applied 
for data collection, analysis, assessment, and to introduce the feasible 
improvement efforts. Initially, a general survey on a hundred Sudanese 
organizations was conducted. That was followed by an interview with 
each leader or quality manager of such organization. Then, two detailed 
case studies were also considered; the National Electric Corporation 
(NEC), and Azza Air Transport Company, respectively. And that was 
followed by questionnaire. 
This research consists of   five   chapters.   The   first is an introductory 
chapter that describes the research framework.  The second comprised a 
review of the literature and studies on Quality systems and Total Quality 
Management (TQM).  The third   chapter  introduced  the   methodology,  

 
iv 

where   actual   data   had   been  collected    for  detailed   analysis   and  



 

assessment of quality systems related to the two targeted organizations. 
The   fourth   chapter contained the analysis and discussion of results, 
where assessment and improvement for those systems were considered. 
Finally, the fifth chapter showed the conclusion and recommendations; 
where the appendixes are attached at the end of it. 
The research came out with certain results. The most important of these 
is that the implementation of quality systems in the Sudan is weak but 
increasing chronically, there is no TQM system implemented yet, the 
majority of the implemented quality systems are ISO9000 Quality 
Management Systems (QMS) with ineffective implementation. 
Accordingly, the research ended up by giving 12 recommendations for 
achieving high quality organizational performance. 

  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  

v  
  

  ملخص البحث



 

  

ول ھѧذا البحѧث تطبیѧق نظѧم الجѧودة فѧى السѧودان ودور إدارة الجѧودة الشѧاملة كمѧنھج لتحسѧین            تنا
  .الأداء المؤسسى

شاملة والتى یجھلھا عن الجودة مركزاً على إدارة الجودة ال شاملة یةبدأ البحث بتقدیم خلفیة تأریخ
نھج شѧامل لѧلإدارة   عѧرِّف  البحѧث إدارة الجѧودة الشѧاملة كمѧ     بعد ذلѧك  . لكثیر خاصة فى السودانا

لتحسین الأداء حیث توجد مشكلة حرجة متمثلة فى الأداء المؤسسى غیر المرضى، والذى یعتبر 
  .مشكلة شائعة فى كثیر من المؤسسات، وبالتحدید السودانیة

، سودان خاصة إدارة الجودة الشاملةتقییم تطبیق نظم الجودة فى ال ؛ الأساسیة ھىأھداف البحث 
فھѧѧم، الاسѧѧتفادة مѧѧن،  ، لتعریѧѧف تقѧѧدیم مѧѧنھج شѧѧامل لترقیѧѧة الأداء المؤسسѧѧى،   تقѧѧدیم مѧѧنھج شѧѧامل 

 شѧجیع ت، )ISO9000(مثѧل نظѧام إدارة الجѧودة     وتمییزإدارة الجودة الشѧاملة مѧن الѧنظم الأخѧرى    
  .مدیرى المؤسسات لتبنى إدارة الجودة الشاملة كاستراتیجیة

یص وتوضѧیح حالѧة تطبیѧق نظѧم     ، التحلیلѧى، والوصѧفى لتشѧخ   لاحصѧائى امѧنھج  ال استخدم البحѧث 
 التقنیѧѧاتحیѧѧث اسѧѧتخدمت  . الجѧѧودة فѧѧى السѧѧودان ودور إدارة الجѧѧودة الشѧѧاملة فѧѧى تحسѧѧین الأداء   

مبدئیاً تѧم   .الھندسیة لجمع البیانات، تحلیلھا، تقییم نتائجھا، وبذل جھود التحسین الممكنة البرمجیة
بعѧѧده تѧѧم القیѧѧام بدراسѧѧتى حالѧѧة   مسѧѧح عѧѧام لمائѧѧة مؤسسѧѧة سѧѧودانیة عѧѧن طریѧѧق المقѧѧابلات،  ب القیѧѧام

الھیئة القومیة للكھرباء وشѧركة عѧزة للنقѧل الجѧوى علѧى التѧوالى،       ، لمؤسستین ھما بصورة دقیقة
  .باستخدام الاستبیان

لبحѧث، الثѧانى   ل مقدمة تناولت الإطѧار العѧام   الفصل الأولخمسة فصول،  تشمل البحث محتویات
 وضѧѧح الثالѧѧث  . وإدارة الجѧѧودة الشѧѧاملة   الجѧѧودةتنѧѧاول الأدبیѧѧات والدراسѧѧات ذات الصѧѧلة بѧѧنظم     

طبقѧة فѧى   مالبیانات العملیѧة التѧى جمعѧت للتحلیѧل الѧدقیق وتقیѧیم نظѧم الجѧودة ال        المنھجیة والمتعلقة 
ѧѧتھدف تینالمؤسسѧѧل . تینالمسѧѧذ الفصѧѧث أخѧѧائج حیѧѧاش النتѧѧل ونقѧѧى التحلیѧѧوى علѧѧع احتѧѧیم ال الرابѧѧتقی

  . فى الاعتبار تلك النظمل تحسینالو
 بعض النتائج مثل؛ تطبیق نظم الجودة فѧى السѧودان ضѧعیف وفѧى زیѧادة     بتقدیم  البحثختم  اأخیرً

مع مرور الزمن، لیس ھناك تطبیق لنظام إدارة الجودة الشاملة حتى الآن، أغلبیة الѧنظم المطبقѧة   
  .، وتطبیقھ غیر فاعل)ISO9000(ھى نظام إدارة الجودة 

  .بجودة عالیةمؤسسى لتحقیق أداء  توصیة) 12( وفقاً لذلك قدم البحث اثنتى عشر
  
  
  
  
  

vi  



 

Table of Contents  

  
vii 

Table of Contents 

Section Chapter  and section title Page 
 Forward i 
 Acknowledgment and gratitude  ii 
 Dedication iii 
 Abstract iv 
 Abstract (Arabic version) vi 
 Table of  Contents vii 
 List of  Abbreviations and  Symbols  ix 
 List of  Definitions and Terms x 
 List of  Figures xii 
 List of  Forms xiii 
 List of  Graphs  xiv 
 List of  Tables xv 
 List of  Techniques, Approaches, and Schemes   xvi 

1 Chapter One: Introduction  
1.1 Preface 1 
1.2 Research Problem  2 
1.3 Research objectives  2 
1.4 The Research Assumptions and Questions 3 
1.5 Research approach 4 

2 Chapter Two: Literature Review 6 
2.1 Total Quality Management (TQM)  7 
2.2 Evolution and development of Total Quality 7 
2.3 TQM approaches 10 
2.4 TQM basic concepts and core values with relative tools and 

techniques  
24 

 
3 Chapter Three: Research Methodology 57 

3.1 Introduction 58 
3.2 Questionnaire Design 61 
3.3 Questionnaire Piloting and Amendments 62 

4 Chapter Four: Analysis and Discussion 66 
4.1 Analysis, assessment, and improvement approach 67 
4.2 General Assessment for Implementation of the Quality 

Systems in the Sudan 
71 

4.3 Case Study-1: Assessment and Improvement of the Quality  
System  Implementation in  NEC  Co. 

73 



 

  
Section 

 
                        Chapter / subject Page  

4.3.1 Analysis and assessment for identifying type of the 
existing quality system  

73 

4.3.2 Analyzing, Assessing, and Improving NEC Company 
Quality Model 

75 

4.3.3 Assessing and Improving the company  NEC Quality 
System 

77 

4.3.4 Assessment and improvement for the company Critical 
and Problematic performance  

82 

4.4 Case Study-2: Assessment and Improvement of the 
Quality System Implementation in Azza Company 

98 

4.4.1 Analysis and assessment for identifying type of the 
existing quality system  

98 

4.4.2 Analyzing, Assessing, and Improving the of Company 
Quality Model 

100 

4.4.3 Assessing and Improving Azza company Quality System 103 
4.4.4 Assessment and improvement for the company Critical 

and Problematic performance  
109 

5 Chapter Five: Conclusion and Recommendations  116 
5.1 Conclusion 117 
5.2 Recommendations 119 

 Appendix-1: TAYEP-Integrated Total Quality  
                       Performance Approach (TAYEP-ITQPA) 

128 

 Appendix-2: Chapter-2 tables 130 
 Appendix-3: Chapter-3 tables 135 
 Appendix-4: Chapter-4 tables 144 
 Appendix-5: References 153 
   

 
 
 
 
 
 

viii 
 



 

 
List of Abbreviations and Symbols  

 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

ix 
    List of Definitions and Terms (ISO 9000:2005-E, p2-18) 

 

    Q Quality 
    QC Quality Control 
    TQC Total Quality Control 
    TQM Total Quality Management 
    QFD Quality Function Deployment 
    ISO The International Organization for Standardization 
    QS Quality System 
    QMS Quality Management System 
    ISO9000 International standard for Quality Management System 

    MBNQA Malcolm Baldrige National Quality Award  
    EFQM European Foundation Quality Management model  
    PCR or  Cp   Process Capability Ratio 
     µ Process or any type of performance mean (average) 
     Σ Process or performance Standard deviation 



 

 
 
 
 
 

 
 
 
 
x 

List of Definitions and Terms (ISO 9000:2005-E, p2-18) 
 

 

Term                      Definition 
Product Result of a process. 
Process Set of interrelated or interacting activities which transforms 

inputs into outputs. 
Quality Degree to which a set of inherent characteristics fulfils 

requirements. 
Quality planning Part of quality management focused on setting quality objectives 

and specifying necessary. 
Quality control Part of quality management focused on fulfilling quality 

requirements. 
Quality 
assurance 

Part of quality management focused on providing confidence that 
quality requirements will be fulfilled. 

Quality 
improvement 

Part of quality management focused on increasing the ability to 
fulfill quality requirements. 

Quality policy Overall intentions and direction of an organization related to 
quality as formally expressed by top management.  

Quality objective Something sought, or aimed for, related to quality. 

management Coordinated activities to direct and control an organization. 

Top 
management 

Person or group of people who directs and controls an 
organization at the highest level. 

Requirement Need or expectation that is stated, generally implied or 
obligatory. 

Grade Category or rank given to different quality requirements for 
products, processes or systems. 

Customer 
satisfaction 

Customer's perception of the degree to which the customer's 
requirements have been fulfilled. 
 

Capability 
 

Ability of an organization, system or process to realize a product 
that will fulfill the requirements for that product 
 

Competence Demonstrated ability to apply knowledge and skills. 



 

 

xi 
List of Figures 

 

Term                      Definition 
System Set of interrelated or interacting elements. 

Management 
system 

System to establish policy and objectives and to achieve those 
objectives. 

Quality 
management 
system 

Management system to direct and control an organization with regard 
to quality.  
 

Effectiveness 
 

Extent to which planned activities are realized and planned results 
achieved. 

Efficiency Relationship between the result achieved and the resources used. 

Organization Group of people and facilities with an arrangement of responsibilities, 
authorities and relationships 

Organizational 
structure 

Arrangement of responsibilities, authorities and relationships between 
people. 

Infrastructure (Organization) system of facilities, equipment and services needed for 
the operation of an organization. 

Work 
environment 

Set of conditions under which work is performed. 

Customer Organization or person that receives a product. 

Supplier Organization or person that provides a product.  

Conformity Fulfillment of a requirement.  

Nonconformity Non-fulfillment of a requirement.  

Defect Non-fulfillment of a requirement related to an intended or specified 
use. 

Preventive 
action 

Action to eliminate the cause of a potential nonconformity or other 
undesirable potential situation. 

Corrective 
action 

Action to eliminate the cause of a detected nonconformity or other 
undesirable situation. 

Competence (Audit) demonstrated personal attributes and demonstrated ability to 
apply knowledge and skills. 

Review Activity undertaken to determine the suitability, adequacy and 
effectiveness of the subject matter to achieve established objectives. 

Audit Systematic, independent and documented process for obtaining audit 
evidence and evaluating it objectively to determine the extent to 
which audit criteria are fulfilled. 

Audit criteria Set of policies, procedures or requirements.  



 

Figure 
No 

Title Page 
No 

1 A flowchart describing the phases of Research approach 7 
2.1 ISO 9000: the Base for the journey to TQM 16 
2.2 A centered  process with six-sigma quality 41 
2.3 Six Sigma process with a mean shift 42 
2.4 Taguchi's loss function 50 
2.5 General model of a process  54 
4.1 The 5 Stage-Based Six Sigma Approach 100 
4.2 MBNQA lower Matrix with Results of Performance 

Measurements related to NEC  Company   Quality System 
108 

4.3 MBNQA 7 Criteria-based layout for measuring the System 
Reliability (Rs) 

109 

4.4 Isikawa's Diagram showing NEC Co. Potential  Problems 
and their Causes & generic causes 

117 

4.5 Isikawa's diagram showing NEC Co. Potential Problems and  
their Causes & generic causes 

142 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

xii 
 

List of Forms 



 

 
Form 

No 
Title Page 

No 
3.1 Pilot Questionnaire-1 136 
3.2 Pilot Questionnaire-2 139 
3.3 Questionnaire-3 (The Arabic version) 142 

4 Project / Process Scheduling Program-Statistical Software 
Program (PSP-SSP) 

96 

5 Quality Performance Matrix-QPM (4Ax7W) 129 
5.1 Action Plan Template for implementing Research 

Recommendations 
122 

5.2 Template Program for Implementation Assessment 123 
5.3 Performance Matrix-QPM (4Ax7W) for Recommendation-2 

implementation project 
124 

5.4 QPM (4Ax7W) as Template for implementing 
recommendations-3, 4, 5, & 6. 

125 

5.5 QPM (4Ax7W) as Template for implementing 
recommendation-7 project 

126 

5.6 QPM (4Ax7W) as Template for implementing 
recommendation-9 project 

127 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
xiii 

List of Graphs 
 

Graph Title of graph Page 



 

 
 

xiv 
 

     List of Tables 
 

No. No. 

3 The Shewhart PDCA-Cycle for Data Collection 90 

4.1 Graph of the existing Quality systems in the Sudan    101 

4.2 Graph for Type and size of existing quality system in NEC 104 

4.3 Graph of NEC Quality model Performance 105 

4.4 Control chart showing the trend of NEC quality system   
performance 

111 

4.7  Sequential dependence of systematic problems - NEC Co. 115 

4.8 Sequential dependence of NEC Co. problematic processes 118 

4.9 The impact of  NEC organization Size on performance 119 

4.10 Performance of 2 coexisting systems in NEC 119 

4.11 Co-existence Processes  and   their Performance- NEC Co. 122 

4.12 Performance of coexisting model & system – NEC Co. 122 

4.14 Quality model performance related to Azza Company 130 

4.15 Azza Quality Model (processes) Performance 132 

4.16 Model performance in decreasing order 132 

4.17 Control chart for Quality Model Performance 133 

4.18 A  matrix for Performance Measurements of Quality System 
related to Azza Company 

134 

4.19 Performance of Quality System  related to Azza Company 134 

 
4.20 

MBNQA 7 Criteria-based layout for measuring  System 
Reliability (Rs) and illustrating the criteria ( processes) 
dependencies and correlations 

 
135 

4.21 Control chart for evaluating Quality System Performance – 
Azza Co. 

138 

4.22 Sizes of the company Potential Problems in decreasing order 
– Azza Co. 

139 

4.23 Sequential dependence of systematic problems – Azza Co 141 

4.24 Sequential dependence of problematic processes 144 



 

 
 
 
 
 
 
 
 
 
 
 
 

xv 

Table 
No. 

                                   Title  Page 
No. 

2.1 Some Quality improvement tools 153 

2.2 Tools and Techniques applied for numerical data    154 

2.3 Tools and Techniques applied for non-numerical data 155 

2.4 Six Sigma Tools Commonly Used in Each Project Phase 156 

2.5 Quality history in the Sudan 157 

3 A list used in Initial General Several (IGS) for collecting 
data related to quality systems implementation in the Sudan 

158 

4.1 Quality systems Assessment Specifications and Metrics 167 

4.2 Performance Measurements of NEC company   Quality       
System 

168 

4.3 FMEA technique for measuring NEC Co.    critical  and 
risky performance 

169 

4.4 FMEA technique for measuring Azza Co. critical  and   
risky performance 

   170 

4.5 Measurements results of NEC Quality model as given by    
6-Sigma-SSP program output 

171 

4.6 Measurements results of NEC Quality system as given by   
6-Sigma-SSP program output 

172 

4.7 Measurements results of Azza Quality model as given by      
6 Sigma-SSP program output 

173 

4.8 Measurements results of Azza Quality system as given by  
 6 Sigma-SSP program output 

174 



 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

xvi 

     

List of Techniques, Approaches, and Schemes for achieving high Quality 
Performance 
 

 

  
TAYEP-6Sigma-SSP 

 

Statistical Software Program for measuring quality 
performance level for any entity - designed by Al Tayep 
(the researcher).  
References: Chapter 2, page 39 of this research, and 
Excel Software Statistical program 
  

    
    
   
   PSP 

  

Project or Process Scheduling Program -  Statistical 
Software Program for performance optimization, 
particularly processes time mismanagement designed by 
Al Tayep (the researcher) 

References: Dervitsiotis (1981, p 604 – 608), and Excel 
Software Statistical program 
 

   4A x 7W - QPM 4 Activities by 7 Ws- based Quality Performance Matrix 
   4A TAYEP-4A-cycle (Assign, Achieve, Assess, Advise) 
   7W TAYEP - What, Why, Where, When, Who, Whom, Way 
TAYEP-ITQPA Integrated Total Quality Performance Approach 

developed by Al Tayep (the researcher) 
 


