GMS401 Chapter 4: Product Design

Essence of Any Organization: The goods and services it offers, the design of the goods and services translates into the success of the organization. During the design stage is when the most quality is derived. 

Product Design: 
· Expensive and time-consuming, many product ideas get rejected during this stage

*Design Process
1) Product Approval Committee: Top management oversees and direct design development activities. 
· They are responsible for authorizing new products, reviewing progress, allocating resources, and ensuring consistency between company strategy and their design/development projects 
· Core Teams (Cross-Functional): Plan and lead design/development projects.
2) Stage Gates/Phase Review:
a) Milestones during a new product design/development: Progress of the core-team reviewed by the product approval committee. They will decide to approve, cancel, or redirect.
b) Such reviews help top management acquire a better understanding of the project:
· Guide the project
· Force closure of any issues arising
· Recognize problems, making necessary changes earlier
· Reducing cost and time to market.

*How to Sell Products:
1) Marketing: Commercials
2) Innovation: Release new innovating products with new feature, this help broaden your market share and customers 

*Phases of Product Design:
1) Idea Generation/Preliminary Assessment: Ideas can come from customer, own research, suppliers or competitors. 
2) Building a Business Case: 
· What the customer wants: Features they want in a new product, Ex: faster, power, performance
· Nature of the product: technical feasibility, product goals & objectives (performance, price, quality), nature of production process (inputs, process)
3) Development of Product & Process: Translate the ideas into a product
· Technical product specs and concepts are developed while being overviewed by upper management 
4) Testing & Validation: External testing to make sure the product performs as designed and expected BEFORE it gets to the customer.

Concurrent Engineering: Work methodology based on the parallelization of tasks
· Teams design the product and manufacturing process at the same time

Silo Mentality: Each functional area performed its part of the design and sent it to the next department in design. Went from marketing, product design & engineering, manufacturing and then purchasing. This methodology caused late launches and costly design revisions. 
· Issues are teams and staffs maybe high performers individually but cannot bring their ideas together to have a peak performance.

Sources of Ideas for New/Redesigned Products: 
1) Examine Existing Markets & Products: Looking at gaps in existing markets can lead to innovative product ideas. Generate good product ideas by thinking of products that will solve a problem existing in a specific market today. New products can revolutionize the market or offer improvements to current products. Target certain niches and offer products that can satisfy their needs. 
2) Firm’s Employees: Employ a suggestion plan so workers can offer ideas for a potential reward. 
3) Reverse Engineering: Taking apart an object to see how it works in order to duplicate or enhance the object.
· Used by older industries now used by computer hardware and software companies
· Maybe illegal in some countries and requires expertise and is expensive 
4) Research & Development: Lab scientists and engineers update existing product or create new products. Example: HP is an innovative firm that constantly offers improvements and new products. 
· Product Lifecycle: Incubation, Growth, Maturity, Saturation, Decline

Production Methods:
1) Mass Customization: Same basic product, however there maybe some degree of customization in the final product. 
· Example: Some cars have same basic body however may have different components. 
2) Standardization: Absence of variety, limited types, sizes and colors. 
· Great economies of scale, easier manufacture/assembly 
· Lack of standardization causes problems since some parts aren’t compatible 
3) Delayed Differentiation: A postponement tactic, all products are same until final stage. May differ in a small feature such as color. 
4) Modular Design: Approach that divides a system into smaller parts that can be independently created then be used in different systems.
· Functional, object-orientated, ease of change
· Pros: Reduction in cost, less learning time, flexible in design
· Example: Cars, computers, high-rise buildings
5) Robust Design: A product/process that produces consistent, high-level performance despite being subjected to a wide range of changing client and manufacturing conditions.
· Taguchi's approach allows experiments to be performed and prototypes to be tested on multiple factors at once so that the product/process becomes insensitive to use-conditions and other uncontrollable factors
· Provides a more efficient, cost-effective way to improve products and processes 



Legal & Ethical Issues: 
1) Product Liability: A manufacturer is liable for any injuries or damages caused by faulty products because of poor workmanship or faulty design.

2) Design for Environment: 
· 3 Rs: Reduce, reuse, and recycle 
· Design for energy efficiency, reuse, recycle, biodegradable disposal,
· Design to limit hazardous material
· Environmentally-friendly for product, packaging and process

3) Remanufacturing: Refurbish used products for re-use, design for disassembly (allows products to be taken apart easily), recycle materials for future re-use 

4) Concurrent Engineering: This approach is used so developers consider all elements of the product’s lifestyle from conception through disposal including quality, cost, schedule and user requirements  

5) CAD (Computer-Aided Design): Important technology within the scope of computer-aided technologies, with benefits such as lower product development costs and a greatly shortened design cycle.
· Computer-Aided Design & Drafting (CADD): Use of computer technology for process of design and design-documentation. Allows user to draft, document, and manufacture process their design process. The output is electronic files to print or machining operations. 

6) Design for Manufacturing & Assembly (DFMA): Allow parts to be machined easily and assemblies assembled efficiently.
· Design will be more efficient in terms with materials and labor
· Product design must be compatible with manufacturing capabilities 

7) Component Commonality: Same components are used in different products. Increases economies of scale and is mainly used in automobile and computer manufacturing. 

Difference in Designing Services: 
· Goods are tangible, services are not
· Services are created and delivered at the same time (services have no inventory)
· Customization (Ex: Haircut)
· Low barriers to entry & exit (Easy to start-up)
· Location (Convenience is key)

Quality Function Deployment (QFD): Method to transform user demands into design quality, to deploy the functions forming quality, and to deploy methods for achieving the design quality into subsystems and component parts and specific elements of the manufacturing process. 
· Help planners focus on characteristics of new/existing products/services from the viewpoint of market segments, company or technology-development needs 
· Helps transform customer needs into engineering characteristicsfor a product or service

House of Quality: A diagram, resembling a house used for defining the relationship between customer desires and the firm/product capabilities. Based on the belief that products should be designed to reflect customer needs and tastes. The roof is a correlation matrix, the main part is the customers wants vs. product features and the porch is customer evaluation. 
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Reliability: Ability of a person or system to perform and maintain its functions in routine circumstances, as well as hostile or unexpected circumstances. Ability to accomplish the tasks it was designed to do. 
POFOD (Probability of Failure on Demand): The likelihood that the system will fail when a user requests service. 
ROCOF (Rate of Failure Occurrence): The number of unexpected events over a particular time of operation. 
MTTF (Mean Time to Failure)/MTBF (Mean Time Between Failures): The average time between unexpected events 
AVAIL (Availability/Uptime): The percentage of time that a system is available for use, taking into account planned and unplanned downtime. 
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