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Gage R&R

Contribution

Source VarComp {(of VarComp)

Total Gage R&R 0.0000582 0.35
Repeatability 0.0000343 0.21
Beproducikbility 0.0000239 0.14

operators 0.0000239 0.14

Part-To-Part 0.016572 99.65

Total Variation 0.0166306 100.00

Study Var %5tudy Var

Source StdDewv (3D) {6 * 3D) {E5V)

Total Gage BR:sR 0.007628 0.045768 5.92
Repeatability 0.005859 0.035155 4.54
Beproducibility 0.00488 0.029305 3.7%

operators 0.00488 0.029305 3.79

Part-To-Part 0.128734 0.772403 99.82

Total Variation 0.128980 0.773757 100.00

Humber of Distinct Categories = 23
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Studying the stability of Internal Nut production process:
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14262 14629 15003 15386 15778 16177 16586 17003 17429 17864 3.6
18309 18763 19226 19699 20182 20675 21178 21692 22216 22750 3.5
23295 23852 24419 24998 25588 26190 26803 27429 28067 28717 3.4
29379 30054 30742 31443 32157 32884 33625 34380 35148 35930 33
36727 37538 38364 39204 40059 40930 41815 42716 43633 44565 3.2
45514 46479 47460 48457 49471 50503 51551 52616 53699 54799 3.1
55917 57053 58208 59380 60571 61780 63008 64255 65522 66807 3.0
68112 69437 70781 72145 73529 74934 76359 77804 79270 80757 2.9
82264 83793 85343 86915 88508 90123 91759 93418 95098 96800 2.8
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Abstract

Six Sigma is considered as a strategic methodology aims to improve the quality of process

outputs by identifying and removing the causes of defects and minimizing variability in the
process. This is achieved through the use of a set of statistical tools and techniques by
employees who perform their activities within a special infrastructure named the "Belt
System". Each Six-Sigma project is carried out according to a defined sequence of stages
usually referred to as (DMAIC). The status of the process can be described by a specific
"sigma level" indicating the number/percentage of defects in the quality characteristics of
its outputs. A Six Sigma process is one in which 99.99966% of the quality characteristics
are free of defects (i.e., 3.4 defects per million). The critical success factors, on the other
hand, are group of issues that affect Six-Sigma implementation, and their absence could
lead to its failure.

The research mainly aimed to define the critical factors for successful implementation of
Six Sigma at Syrian companies, and to identify the implementation difficulties and
benefits. It also aimed to develop a guide providing a road map on how the implementation
of Six Sigma at Syrian companies can be started, gradually expanded and sustained. To
achieve this, the researcher has:

1. Conducted a theoretical study in which a comprehensive explanation of Six Sigma was
given, in terms of its concept, measures, members, project selection, implementation
phases, and tools and techniques. In addition, the general concept of critical success
factors was also clarified.

2. Carried out a comprehensive literature review of previous studies related to the critical
factors for successful implementation of Six Sigma, and to the implementation
difficulties and benefits, as well as, highlighted the main differences between such
studies and the current research, and also the benefits derived from such a review.

3. Studied the prospects of implementing Six Sigma at Syrian companies through
designing, testing, and distributing a questionnaire survey, as well as, collecting,
organizing, summarizing, analyzing, and drawing conclusions from the survey data.

4. Practically implemented Six Sigma at Al-Rashed company for water systems, to enable
him identify the critical factors for its successful implementation at Syrian companies
and the potential implementation difficulties and benefits, and to develop the
implementation guide.

5. Defined the critical factors for successful implementation of Six Sigma at Syrian
companies, and the implementation difficulties and benefits. This was based on the
results of the literature review, the prospects of implementing Six Sigma at Syrian
companies, and on the practical experience gained by the researcher from the
implementation experiment at Al-Rashed company.

6. Developed a guide giving simple and clear phases and steps for implementing Six
Sigma successfully at Syrian company from the start to gradual expansion and to
sustainability.

The researcher has reached many conclusions, the most important of which are:

1) There are clear obstacles hindering the prospects of Six Sigma implementation at Syrian
companies. These are mainly summarised by poor understanding and interest in Six
Sigma, and by the lack of resources required for implementation.
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2) The most important critical factors for successful implementation of Six Sigma at
Syrian companies were as follows: “training and education”, “providing resources”,
“proper understanding of Six Sigma, its tools, techniques and measures”, “strong
leadership and top management commitment, participation and support,”, “culture
change”, “hiring consultants”, “Incentive and reward system” and ‘“committing Six

Sigma team to work full time or providing enough time for implementation”,.

3) Syrian companies may face several difficulties when implementing Six Sigma, the most
important of which are: the scarcity of local professionals in this field, the high cost of
hiring consultants from outside the country, the lack of clear training materials in
Arabic, the low level of quality culture in Syrian companies, the unwillingness to adopt
new management practices, the uncertainty surrounding the benefits of Six Sigma
implementation, the inadequacy of reward and incentive systems, the reluctance of top
managements to invest in training, the lack of attention to measurement systems, and
finally, the misunderstanding of the issue related to the calibration of measurement
instruments and equipment.

4) Syrian companies may achieve some benefits from implementing Six Sigma, such as:
reducing defects and defective units rate, identifying the weak points in the company,
measuring processes performance quantitatively, determining the financial value of the
company’s losses corresponding to defective units that are detected, improving the
culture and behavior related to communication and problem solving methods,
improving morale of employees, and highlighting the importance of carrying out
accurate and precise measurements.

5) Syrian companies can successfully implement Six Sigma through four main phases
(each has a number of steps). These phases are: preparation, initial implementation,
growth (expansion), and sustainability.

In addition, the researcher outlined a set of recommendations, some of which are: the
significance for Syrian companies wishing to implement Six Sigma to follow the proposed
guide, the need to take into consideration the critical factors that have been identified
according to their importance, and the necessity to seek help from outside sources to
provide training and consultancies.

Finally, the researcher suggested few topics for future studies in the same filed as the
current research, such as: studying ways to overcome difficulties of Six Sigma
implementation at Syrian companies and identifying requirements needed to fulfill the
critical factors for its successful implementation, as well as, analyzing the status of quality
culture in Syrian companies, methods of its dissemination, and its effects on the success of
Six Sigma implementation.
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