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Thesis Summary 

Establishing Integrated Product Design and Development System 

Within the knowledge Economy century all nations competing to innovate new 

technologies leading to an introduction of robust, economic and quality products. The 

relation between the different domains affecting such capability was given in an 

integrated system to lead to the above results. The first domain is the Business 

environment it was analyzed to lead to the pre-feasibility of the product creation. The 

second domain is market analysis, segmentation taking into consideration customer needs 

and competition. The third domain to study in the proposed system is the managerial 

readiness of the product developing company including main managerial functions and 

the necessity of implementing the organizational change techniques if necessary. Then 

moving to the fourth domain in which product concepts and robust quality design were 

analyzed considering the design innovative methodologies, theories, techniques, and 

relevant software. The production processes and quality techniques to assure producing 

with the required quality and price levels were given at the fifth domain. Finally, the 

necessaries of product distribution, service and after the market were given at the last 

domain, post-launch domain. The system was supported by the related internet enablers 

and the latest software via hyperlinks. The above model was implemented in Egypt and 

leading to considerable results as seen in table 1. 

  Keywords : Economy century, integrated system , Design, Managerial 

readiness 

 

 

Table1-1  Model Implementation results 

Criteria 
New Model Traditional 

way 

Analyzing business factors  Yes No 

Resources availability check  Yes No 

Market analyzing  Yes Yes 

Integrated loop between business and market 

domains 

Yes No 

Company  managerial readiness Yes Yes 

Concept generation phase Yes No 

Concept selection & testing phase Yes No 

 Information integration within all domains  Yes No 

Easy accessible to data needed  Yes No 



IV | P a g e  

 

Acknowledgment 

Primarily, I would thank God for being able to complete this thesis. 

Then I would like to thank supervisors who support research and provide 

help and valuable guidance. 

Then I would like to thank my father for his advice, mother for her patient 

and kindness, and my siblings “especially my brother” who have helped me 

with their valuable suggestions and time and my daughter for being with me.  

Last but not least I would like to thank my husband for his Financial and 

moral support, patient, and wisdom. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



V | P a g e  

 

Table of Contents 
Chapter 1 Introduction .................................................................................... 1 

1.1 Introduction ........................................................................................ 2 

1.2 Organization of thesis ........................................................................ 4 

Chapter 2 Literature Review ........................................................................... 5 

2.1 Introduction ........................................................................................ 6 

2.2 Literature objectives ........................................................................... 6 

2.3 Sources: Books, Websites, and Online Articles ................................. 6 

2.3.1 IPPD General Models: ................................................................. 6 

2.4 IPPD model domains: ........................................................................ 9 

2.4.1 The Business environment ........................................................... 9 

2.4.2 The Market environment ............................................................. 9 

2.4.3 Managerial readiness ................................................................. 10 

2.4.4 Technological creation ............................................................... 10 

2.4.5 Production/launch ...................................................................... 11 

2.4.6 Post Launch ................................................................................ 11 

2.5 Personal meetings ............................................................................. 11 

Chapter 3    New Model Domains ................................................................ 12 

3.1 Introduction ...................................................................................... 13 

3.2 First Domain “Business Environment”: ........................................... 14 

3.2.1 External Environment (PESTEL Analysis tool) ........................ 14 

3.2.2 Business need ............................................................................. 16 

3.2.3 Resources availability ................................................................ 16 

3.3 Second Domain “Market Environment”: ......................................... 16 

3.3.1 Demand Analysis ....................................................................... 17 

3.3.2 Market Share .............................................................................. 17 

3.3.3 Customer/ user need ................................................................... 17 

3.3.4 Potential Investors ...................................................................... 18 

3.3.5 Revenue: .................................................................................... 18 



VI | P a g e  

 

3.3.6 Relationship with suppliers ........................................................ 18 

3.3.7 Competition „‟ Benchmarking’’ .................................................... 18 

3.4 Third Domain “Managerial Readiness”: .......................................... 19 

3.4.1 Planning ..................................................................................... 19 

3.4.2 Organizational structure: ............................................................ 19 

3.5 Fourth Domain “Technological Creation”: ...................................... 20 

3.5.1 Task Planning: ........................................................................... 20 

3.5.2 Customer Needs Clarification:................................................... 20 

3.5.3 Specifications: ............................................................................ 21 

3.5.4 Concept Generation ................................................................... 22 

3.5.5 Conceptual Design ..................................................................... 23 

3.5.6 Product Architecture .................................................................. 24 

3.5.7 Detail Design ............................................................................. 24 

3.5.8 Manufacturing Information ........................................................ 24 

3.5.9 Process Planning ........................................................................ 25 

3.5.10 Production Documents............................................................ 25 

3.5.11 New Product ........................................................................... 25 

3.5.12 Assembly-Testing ................................................................... 25 

3.6 Fifth Domain “Production/launch”: ................................................. 25 

3.6.1 Distribution / Delivery ............................................................... 25 

3.6.2 Working Product ........................................................................ 26 

3.6.3 Worn Product ............................................................................. 26 

3.6.4 Discarded Product ...................................................................... 26 

3.6.5 Operation .................................................................................... 27 

3.7 Sixth Domain “Post Launch”: .......................................................... 27 

3.7.1 Maintenance ............................................................................... 27 

3.7.2 Customer Care ........................................................................... 27 

Chapter 4 Integrated model program ............................................................ 28 

4.1 Introduction ...................................................................................... 29 



VII | P a g e  

 

4.2 First Domain “Business Environment” ............................................ 30 

4.3 Second Domain “Market environment domain”: ............................ 40 

4.4 Third Domain “Managerial readiness domain”: .............................. 48 

4.5 Fourth Domain “Technological creation domain”: .......................... 53 

4.6 Fifth domain “Production/Launch domain”: ................................... 67 

4.7 Sixth domain “Post launch domain”: .................................................. 72 

Chapter 5 Model application and Results on feeding machine ( Hammer 

mill) ............................................................................................................... 74 

5.1 Introduction ...................................................................................... 75 

5.2 Hammer Mill Machine: .................................................................... 75 

5.2.1 Appling the model on the feeding machine “hammer mill” ...... 76 

5.3 First domain “Business environment” ............................................. 77 

5.3.1 PESTEL tool: ............................................................................. 77 

5.3.2 Business Need: ........................................................................... 79 

5.3.3 Resources availability ................................................................ 81 

5.3.4 Results of the first domain: ........................................................ 82 

5.4 Second domain “Market environment” ............................................ 82 

5.4.1 Demand: ..................................................................................... 82 

5.4.2 Market share: ............................................................................. 83 

5.4.3 Customer/ user need ................................................................... 83 

5.4.4 Investors: .................................................................................... 85 

5.4.5 Competition Questionnaire : ...................................................... 86 

5.4.6 Marketing Strategy: ................................................................... 87 

5.4.7 Results of the second domain: ................................................... 87 

5.5 Third domain “Managerial readiness” ............................................. 88 

5.5.1 Organizational structure ............................................................. 88 

5.5.2 Organization Departments: ........................................................ 88 

5.5.3 Planning: .................................................................................... 89 

5.5.4 Results of the third domain: ....................................................... 91 



VIII | P a g e  

 

5.6 Fourth domain “Technological creation” ......................................... 91 

5.6.1 Task Planning ............................................................................. 91 

5.6.2 Specifications ............................................................................. 92 

5.6.3 Concept generation .................................................................... 94 

5.6.4 Conceptual Design ..................................................................... 97 

5.6.5 Product Architecture: ............................................................... 100 

5.6.6 Detailed Design of the Hammer Mill Components ................. 101 

5.6.7 Results of the fourth domain: ................................................... 104 

5.7 Fifth domain “Production/Launch” ................................................ 105 

5.7.1 Factory Layout ......................................................................... 105 

5.7.2 Manufacturing Steps: ............................................................... 106 

5.7.3  Worn product: ......................................................................... 108 

5.7.4 Discarded product: ................................................................... 108 

5.7.5 Results of the fifth domain: ..................................................... 108 

5.8 Post launch: .................................................................................... 108 

5.8.1 Maintenance: ............................................................................ 108 

5.8.2 Customer care: ......................................................................... 110 

5.9 New Model Results: ....................................................................... 111 

Chapter 6 Conclusion and Future work ...................................................... 112 

6.1 Conclusions .................................................................................... 113 

6.2 Future work .................................................................................... 113 

Bibliography ............................................................................................... 114 

Appendix A ................................................................................................. 119 

Appendix B ................................................................................................. 122 

   

  



IX | P a g e  

 

List of figures                                                                             

Figure ‎3-1 new model domains .................................................................... 13 

Figure ‎3-2 business sub domains .................................................................. 14 

Figure ‎3-3 market environment subdomains ................................................ 17 

Figure ‎3-4 managerial readiness ................................................................... 19 

Figure ‎3-5 technological domain processes .................................................. 20 

Figure ‎4-1 the proposed integrated model interface ..................................... 29 

Figure ‎4-2 the program interface political analysis factors drop down menu

 ............................................................................................................... 30 

Figure ‎4-3political analysis questioner ......................................................... 31 

Figure ‎4-4 economic analysis questioner ..................................................... 31 

Figure ‎4-5 social factors ............................................................................... 32 

Figure ‎4-6  social analysis questioner ........................................................... 33 

Figure ‎4-7 technological analysis ................................................................. 33 

Figure ‎4-8 legal analysis factors drop down menu ....................................... 34 

Figure ‎4-9 legal questioner ........................................................................... 34 

Figure ‎4-10 ecological factors ...................................................................... 35 

Figure ‎4-11ecological questionnaire ............................................................. 35 

Figure ‎4-12 business domain icon ................................................................ 36 

Figure ‎4-13 swot/pestle analysis ................................................................... 36 

Figure ‎4-14 business need ............................................................................. 37 

Figure ‎4-15mission statement spread sheet .................................................. 37 

Figure ‎4-16 organization values ................................................................... 38 

Figure ‎4-17 company objectives and goals .................................................. 38 

Figure ‎4-18 resources availability ................................................................ 39 

Figure ‎4-19 resources chart ........................................................................... 39 

Figure ‎4-20 market environment subdomains .............................................. 40 

Figure ‎4-21demand questioner templet ........................................................ 41 

Figure ‎4-22 demand supporting links ........................................................... 41 

file:///C:/Users/PC3/Desktop/Establishing%20Integrated%20Product%20Design%20and%20Development%20System.docx%23_Toc59885527
file:///C:/Users/PC3/Desktop/Establishing%20Integrated%20Product%20Design%20and%20Development%20System.docx%23_Toc59885528
file:///C:/Users/PC3/Desktop/Establishing%20Integrated%20Product%20Design%20and%20Development%20System.docx%23_Toc59885530
file:///C:/Users/PC3/Desktop/Establishing%20Integrated%20Product%20Design%20and%20Development%20System.docx%23_Toc59885533
file:///C:/Users/PC3/Desktop/Establishing%20Integrated%20Product%20Design%20and%20Development%20System.docx%23_Toc59885533
file:///C:/Users/PC3/Desktop/Establishing%20Integrated%20Product%20Design%20and%20Development%20System.docx%23_Toc59885536
file:///C:/Users/PC3/Desktop/Establishing%20Integrated%20Product%20Design%20and%20Development%20System.docx%23_Toc59885537
file:///C:/Users/PC3/Desktop/Establishing%20Integrated%20Product%20Design%20and%20Development%20System.docx%23_Toc59885539
file:///C:/Users/PC3/Desktop/Establishing%20Integrated%20Product%20Design%20and%20Development%20System.docx%23_Toc59885541
file:///C:/Users/PC3/Desktop/Establishing%20Integrated%20Product%20Design%20and%20Development%20System.docx%23_Toc59885542
file:///C:/Users/PC3/Desktop/Establishing%20Integrated%20Product%20Design%20and%20Development%20System.docx%23_Toc59885543
file:///C:/Users/PC3/Desktop/Establishing%20Integrated%20Product%20Design%20and%20Development%20System.docx%23_Toc59885545
file:///C:/Users/PC3/Desktop/Establishing%20Integrated%20Product%20Design%20and%20Development%20System.docx%23_Toc59885546
file:///C:/Users/PC3/Desktop/Establishing%20Integrated%20Product%20Design%20and%20Development%20System.docx%23_Toc59885547
file:///C:/Users/PC3/Desktop/Establishing%20Integrated%20Product%20Design%20and%20Development%20System.docx%23_Toc59885548
file:///C:/Users/PC3/Desktop/Establishing%20Integrated%20Product%20Design%20and%20Development%20System.docx%23_Toc59885550
file:///C:/Users/PC3/Desktop/Establishing%20Integrated%20Product%20Design%20and%20Development%20System.docx%23_Toc59885551
file:///C:/Users/PC3/Desktop/Establishing%20Integrated%20Product%20Design%20and%20Development%20System.docx%23_Toc59885552
file:///C:/Users/PC3/Desktop/Establishing%20Integrated%20Product%20Design%20and%20Development%20System.docx%23_Toc59885553

