GMS401- Lecture 4, Chapter 4
· Product design- determining the form and function of the product 
· Products are redesigned to invigorate their demand and to take advantage of new technology
Product Design Process 
· 4 elements to rapidly create new goods and services:
1. Product approval committee- consists of top management, oversees and directs the design/development activities
a. Authorizes new products, reviewing progress at phase review points, allocating resources across projects and ensuring consistency between company strategy and design
2. Core teams- cross functional teams empowered to plan and lead the design/development projects from idea to commercialization
a. Involves resolving issues and conflicts making trade-off decisions and directing other support staff
3. Phase reviews (stage-gates)- milestones during a new product design/development project when the progress of the core team is reviewed by the product approval committee
a. Cost of changes tend to multiply with each phase- ex. changing sketch is a lot easier then changing prototype
4. Structured development process- use of project management techniques
a. Involves breaking each phase into steps and each step into activities and determining relationships, scheduling and execution and control 
i. Steps are most critical and are planned and managed by the core team
· Usual phases (stages) for product design:
1. Idea generation and preliminary assessment (or scoping)
2. Building a business case: determine what customers want, the nature of the good, etc. 
3. Development of product and process: translate voice of customer into technical (physical) product specifications, such as product size, features, and so on 
4. Testing and validation: performance external testing, finalize the product and process specifications and buy the machines and equipment and start trial runs 
5. Launch 
· Core team consists of product manager, product designers (stylists also called industrial designers, and engineers) and manufacturing/operations representatives 
· Concurrent engineering- team-based approach of simultaneously designing the product and process
· Stage gate model:
· Scoping- involves preliminary market, financial and technical assessment
· Building business case- involves determining customer requirements, competitive analysis, detailed financial and technical analysis, product definition and operations assessment 
· Development- further developing the product concept, making and testing prototypes and operations process development 
· Testing and validation- involves further in-house testing and customer trials, acquisition of production equipment and operations trials 
Sources of Ideas for New or Redesigned Products
· Feedback from front-line employees who have seen the problems in assembly operations or service delivery
· Customer feedback, marketing and customer service reviews 
· Competitor’s products is one of the strongest motivators for new and improved products 
· Reverse engineering- dismantling a competitor’s product to discover what it is compose of and how the components work, searching for own-product improvements
· Research and development (R&D)- lab scientists and engineers involved in creative work on a systematic basis to increase knowledge directed toward product and process innovation
· Cost can be high
· Contributes to a company by developing prototypes, testing the prototypes in engineering labs and improving product’s reliability
· To find new product ideas
1. Listening to the market complaints
2. Gaps in the market
3. Exploring niche markets
4. Using new technology
5. Creating new market space
Key Issues in Product Design
Life Cycle
· The decision to design a new substitute product or to redesign an existing product and its timing depends on the nature and length of the product’s life cycle- Stages:
· Incubation- item is introduced, may be treated with curiosity
· Demand is low because customer’s are not familiar with product
· Bugs that have not been worked out and the price drop after introduction 
· Production is designed for low volume 
· Growth- design improvements usually create more reliable and less costly products
· Demand and awareness of product go up 
· Higher production will involve automated production methods for lower costs
· Maturity- few to no design changes, and demand level is off
· Saturation- leads to decline in demand
· Decline- attempt to prolong useful life of product by improving its reliability, decrease costs, redesigning it, or introducing a substitute product
· DVDs are in saturation, CDs are in decline stage
· All dependent on basic need and rate of technology change 
Standardization
· Extent to which there is absence of variety in a part or product
· Quantities of identical items- ex. paper, gasoline, milk, every product a customer receives is the same
· Economics of scale- Large-volume production and purchase of only a few scandalized parts reduces costs
· Reduced time and cost to train employees
· Can at times lead to serious difficulties and competitive struggles when systems are incompatible
· Downside- a reduction in variety  can limit range of customers to whom a product appeals

Design for Mass Customization
· Mass customization- a strategy of producing standardized goods or services but incorporating some degree of customization in the final product 
· Delayed differentiation- a postponement tactic- producing, but not quite completing a product until customer preferences are known 
· Modular design- parts are grouped into modules that are easily replaced or interchanged
· Product is composed of a number of modules or components instead of a collection of individual parts
· Advantages- enables producers to quickly assemble modules to achieve a customized configuration for an individual customer, avoiding the long customer wait
· Failures are often easier to diagnose and remedy because modules can be tested individually
· Simpler purchasing, inventory control, and assembly operations
· Disadvantage- inability to disassemble some modules in order to replace a faulty part- entire module must be scrapped 

Reliability
· The ability of a product, part or system to perform its intended function under normal conditions
· Failure- situation in which a product, part or system does not perform as intended 

Robust Design
· Design that can function over a broad range of conditions
· Ex. rubber boots made to travel in rain and mud and other weather conditions 
· Taguchi’s approach- parameter design- involves determining the specification setting for the product that will result in robust design in terms of manufacturing variations, product deterioration and conditions during use
· Modifies the statistical methods of experimental design 

Legal and Ethical Issues
· Designers should not infringe on patents, trademarks, and copyright of competitors 
· Product liability- a manufacturer is liable for any injuries or damages cause by a faulty product 
· Designers are often under pressure to speed up the design process and to cut costs 
· Requires them to make trade-off decisions, many of which involve ethical considerations

Design for Environment
· (DFE)- an umbrella term describing techniques used to incorporate environmental concerns including three R’s (Reduce, reuse, recycle)
· Most common DFE practices include:
· Design or energy efficiency of product and energy used in manufacturing
· For hazardous material minimization, including emissions and wastes in manufacturing
· Design for biodegradable disposal, including packaging
· Design for re-use, including packaging
· Design for disassembly and remanufacture
· Design for recycling, including packaging
· Remanufacturing- refurbishing used products by replacing worn-out or defective components
· Design for disassembly- design so that used products can be easily taken apart
· Recycling- recovering material for future use

Concurrent Engineering
· Bringing engineering design, manufacturing engineers, and staff from marketing, manufacturing, and purchasing together early in the design phase
· Also known as simultaneous development
· Advantages
1. Manufacturing engineers and personnel are able to identify production capabilities that can help in selection where cost and quality considerations can be greatly influenced
2. Early opportunities for design or procurement of critical machines or components, which might have long lead times 
a. Can result in a major shortening of the product development process

Computer-Aided Design (CAD)
· Produce design using computer graphics 
· Designer can modify existing design or create a new one on a display unit by means of a light pen, keyboard, joystick, or mouse 
· Increased productivity of designers from 3 to 10 times 
· Creation of a database for manufacturing that can supply needed information on product geometry and dimensions and tolerances 
· Used to design components and products to exact measurement and detail

Design for Manufacturing and Assembly
· Manufacturability- key concern for manufactured foods- ease of fabrication and /or assembly is important for cost, productivity and quality 
· Design for manufacturing (DFM)- used to indicate the designing of products that are compatible with manufacturing capabilities
· Design for assembly (DFA)- focuses on reducing the number of parts in a product and on assembly methods and sequence 

Component Commonality
· Significant benefits when a component can be used in multiple products 
· Savings in design time, companies benefit through standard training for assembly and installation, increased opportunities for savings by buying in bulk from suppliers and commonality of parts for repair 
Difference in Designing Services
· Differences between good and services that warrant special consideration for services:
1. Goods are tangible, service intangible- service includes secondary factors such as peace of mind, ambiance, and convenience
a. Hard to sketch a service- relies on faith and trust of customers- image is important
2. Services are created and delivered at the same time- quality is measured through customer satisfaction
3. Services involve some degree of customization (variety)- variability in length of service 
4. Have lower barriers to entry and exit
a. Companies cannot easily measure the cost of introducing the service because of the shared resource
5. Location is important to service design, with convenience as a major facto 
a. Design of services and choice of location are often closely linked

The Service Design Process in the Financial Sector
· Financial service sector is one of the largest service sectors in Canada and introduces most new services
· Insurance, trust, leasing, reinsurance, and mutual fund companies
· Rules used to guide the design of services
1. Have a single unifying theme, ex. convenience or speed
2. Ensure that the service  delivery system has the capability to handle any expected variability in service requirements
3. Include design features and checks to ensure that service will be reliable and will provide consistent high quality
4. Design service delivery system to be user-friendly (especially self-service systems)
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· QFD- a structured approach that integrates the “voice of the customer” into product design 
· Based on a set matrices- main matrix relates customer requirements (what) to their corresponding technical requirements (how)
· Technical requirements are measureable physical and functional characteristics of the product 
· Additiona features added- competitive evaluation of customer requirements (can reveal conflicting technical requirements) others:
· Target values (product specs) for technical requirements 
· QFD is often referred to as the “house of quality” because of its house-like appearance 
