Week # 1 Chapter 1 Operation Management September 03, 2014

Operations Management
· Management
· A process by which objectives are achieved through the use of resources. Management almost always involves dealing with:
· Conflicting objectives
· Limited resources
· Operations
· Those activities within an organization that are directly related to providing goods or services to customers
· OM- management of processes or systems that create goods and/or provide services
· Used to improve efficiency ( min cost and time ) and effectiveness (quality & responsiveness)
· Why study operations management?
· OM activities are at the core of all business organizations
· A large percentage of a company’s expenses occur in OM area (OM is such a costly part of any organization) 
· A large number of all jobs are in OM area (purchasing, quality, planning, scheduling, inventory, etc)
· Activities in all other areas (finance, marketing) are interrelated with OM activities.
· We want (and need) to know how goods and services are produced in order to be able to produce them better
OM activities
· 
· Forecasting
· Capacity planning
· Managing inventories
· Assuring quality
· Employee motivation
· Location of facilities
· Buying materials


OM jobs
· 
· tech/methods
· space utilization
· strategic issues
· response time
· people team development
· customer service


Certifications
· 
· APICS (Association for Operations Management)
· Excellence Canada
· Standards Council of Canada
· Institute for Supply Management (ISM)
· Project Management Institute (PMI)
· Council of Supply Chain Management Professionals

Three basic functions 
1) Operations: responsible for creation of goods and services
2) Finance: responsible for provision of funds and economic analysis of investment proposals
3) Marketing: responsible for promoting goods/services of the organization and for assessing customer wants and needs
- perform different but related activities
Operation
· Operation functions performs all activities directly related to producing goods or services
· Input Transformational/ conversion process  output feedback  control (corrective action takes place)
Finance 
· Perform activities related to securing resources at favourable prices and allocating those resources throughout organization
· Finance and operation management exchange info and expertise such as:
1) Provision of funds 
2)  Economic analysis of investment proposals – evaluation of alternative investments in plant and equipment requires input from both operation and finance people
Marketing
· Assess customer wants and needs and communicate needs and feedback to operations people and product design people
· Marketing, operations, and finance must interface on product and processes design, forecasting, setting realistic schedule, quality and quantity decisions
Other Functions (Operations)
Accounting 
Management information system (MIS)- provide management with info; design systems
Purchasing
Personnel / Human Resources
Manufacturing engineering
Maintenance
Product design
Logistics- transportation of raw material to plant, warehouses, retail outlet, final customer
New Challenges in OM

From
· Local or national focus
· Batch shipments
· Low bid purchasing
· Lengthy product development
· Standard products
· Job specialization
To
· Global focus
· JIT
· Supply chain partnering
· Rapid product development alliances
· Mass customization
· Empowered employees, teams

- Service businesses make more money than manufacturing businesses
- Prices are falling because of the internet
- Employment opportunities are increasing in the service industry
Production of goods and performance of services differ in:

1. Customer contact, use of inventories, and demand variability 
2. Uniformity of input 
3. Labour content of jobs
 4. Uniformity of output
5. Measurement of productivity
 6. Quality assurance

Operation Managers and Decision Making
Models
· Ignore unimportant detail to concentrate on most important aspects of situation
· Increase opportunity to understand a problem and its solution
· Each mode, try to learn
1) its purpose
2) how it is used to generate results
3) how these results are interpreted and used
4) what assumptions and limitation apply

Quantitative Approaches
· Attempt to obtain optimum solutions to mathematical models of managerial problems
· Linear programming, queuing technique (analyzing situations), inventory techniques, project scheduling, forecasting techniques, statistical techniques
Analysis of Trade-offs
· Ex: in deciding amount of inventory to stock, manager may take into account trade off between increased level of customer additional inventory would yield and increased costs required to stock inventory
· In selecting piece of equipment a manager might evaluate merits of extra features relative to cost of it
· Overtime  increase output against higher cost of overtime
System Approach
· Essential whenever something is being designed, redesigned, implemented, improved, changed
Establishing Priorities
· Recognizing most important elements allow managers to direct efforts to where they will do most good and avoid wasting time  Pareto phenomenon 
· Some things are important for achieving an object and others things may not
· Also know as 80-20 rule – 20% of factors will impact 80% of result achieved
Ethical Issues
· 
· Hiring/ firing workers
· Community
· Environment
· Financial statements
· Worker safety
· Product safety
· Quality
Trend in Business
· Internet and e-commerce
· Management technology
· Globalization
· Management of supply chains (sequence of activities and organization involved in producing an delivering a good or service)  Outsourcing
Historical evolution of OM=-Additional Details
Earliest days
· Craft production (no economies of scale)- highly skilled worker use simple, flexible tools according to customer specification, Mercantilism
Industrial revolution
· Interchangeable Parts (Eli Whitney, 1700)
·  parts of product made to such precision that they do not have to be custom fitted
· Division of Labour (Adam Smith, 1776)
· Scientific Management (Frederick Taylor, Frank and Lillian Gilbreth, Henry Gantt, Henry Ford)
· Management should be responsible for planning, selecting and training workers
· Introduced mass production – specialized machine produce high volume of goods
Human relations Movement 
· Improve Productivity (Elton Mayo)
· Motivational Theories (Abraham Maslow)
· Employee Problem Solving (William Ouchi)
Decision Models and Computers
· Management Science, EDI, ERP
Japanese Manufacturers
· TQM revolution, lean production
Industrial Revolution Late 1700s
· Replaced traditional craft methods
· Substituted machine power for labor
· Major contributions:
· James Watt (1764): steam engine
· Adam Smith (1776): division of labor
· Eli Whitney (1790): interchangeable parts
Scientific Management Early 1900s
· Separated ‘planning’ from ‘doing’
· Management’s job was to discover worker’s physical limits through measurement, analysis & observation
· Major contributors:
· Fredrick Taylor: stopwatch time studies
· Henry Ford: moving assembly line
Human Relations Movement 1930s to 1960s
· Recognition that factors other than money contribute to worker productivity
· Major contributions:
· Understanding of the Hawthorn effect:
	Workers responded to management’s attention regardless of environmental changes
· Job enlargement & Job enrichment 
Management Science Mid-1900s
· Developed new quantitative techniques for common OM problems:
· Major contributions include: inventory modeling, linear programming, project management, forecasting, statistical sampling, & quality control techniques
·  Played a large role in supporting American military operations during World War II
Computer Age 1970s
· Provided the tool necessary to support the widespread use of Management Science’s quantitative techniques – the ability to process huge amounts of data quickly & relatively cheaply
· Major contributions include the development of Material Requirements Planning (MRP) systems for production control
Developments: 1980s Japanese Influence
· Just-In-Time (JIT):
· Techniques designed to achieve high-volume production using coordinated material flows, continuous improvement, & elimination of waste
· Lean production: system that uses minimal amount of resource to produce high volume HQ goods
· Much more is expected of workers, greater responsibilities,
· Total Quality Management (TQM):
· Techniques designed to achieve high levels of product quality through shared responsibility & by eliminating the root causes of product defects 
· Business Process Reengineering:
· ‘Clean sheet’ redesign of work processes to increase efficiency, improve quality & reduce costs
	Description
	High variety, customized output, with one or a few skilled workers responsible for an entire unit of output.
	High volume of standardized output, emphasis on volume. Capitalizes on division of labour, specialized equipment, and interchangeable parts.
	Moderate to high volume of output, with more variety than mass production. Fewer mass production buffers such as extra workers, inventory, or time. Emphasis on quality. Employee involvement and teamwork are importantt

	Examples of Goods and Services
	Home remodelling and landscaping, tailoring, portrait painting, diagnosis and treatment of injuries, surgery.
	Sugar, steel, movie theatres, airlines, hotels, mail sorting, paper.
	Automobiles and their components, electronics, logistics services, industrial equipment, batteries, furniture.

	Advantages
	Wide range of choice, output tailored to customer needs.
	Low cost per unit, requires mostly low-skilled workers.
	Flexibility, variety, high quality of goods.

	Disadvantages
	Slow, requires skilled workers, few economies of scale, high cost, and low standardization.
	Rigid system, difficult to accommodate changes in output volume, product design, or process design. Volume may be emphasized at the expense of quality.
	No safety nets to offset any system breakdowns, fewer opportunities for employee advancement, more worker stress, requires higher-skilled workers than mass production.


Developments: 1990s
· Flexibility:
· Offer a greater variety of product choices on a mass scale (mass customization)
· Time-based competition:
· Developing new product designs & delivering customer orders more quickly than competitors
· Supply Chain Management
· Cooperating with suppliers & customers to reduce overall costs of the supply chain & increase responsiveness to customers
Developments: 1990s & Onwards
· Global competition:
· International trade agreements open new markets for expansion & lower barriers to the entry of foreign competitors (e.g.: NAFTA & GATT) 
· Creates the need for decision-making tools for facility location, compliance with local regulations, tailoring product offerings to local tastes, managing distribution networks, …
· Environmental issues:
· Pressure from consumers & regulators to reduce, reuse & recycle solid wastes & discharges to air & water
Electronic Commerce
· Internet & related technologies enable new methods of business transactions:
· E-tailing creates a new outlet for retail goods & services with global access and 24-7 availability
· Internet provides a cheap network for coordinating supply chain management information
· Developing influence of broadband & wireless
Three basic functions 
4) Operations: responsible for creation of goods and services
5) Finance: responsible for provision of funds and economic analysis of investment proposals
6) Marketing: responsible for promoting goods/services of the organization and for assessing customer wants and needs
Week # 2 Chapter 2 Productivity, Competitiveness, and Strategy
· Average worker reaches 70% of productivity
Competitiveness:
· How effectively an organization meets the wants and needs of customers relative to others that offer similar goods or services
· Organizations compete through some combination of their marketing and operations functions
· What do customers want?
· How can these customer needs best be satisfied?

Why Productivity Matters

· High productivity is linked to higher standards of living
· As an economy replaces manufacturing jobs with lower productivity service jobs, it is more difficult to maintain high standards of living
· Higher productivity relative to the competition leads to competitive advantage in the marketplace
· Pricing and profit effects
· For an industry, high relative productivity makes it less likely it will be supplanted by foreign industry

Productivity = Outputs/Inputs

· Outputs = goods and/or services produced by the operations system (measured in units or $)
· Inputs
· Single input/single factor (e.g., labor, materials, capital, time) 
· Multiple input/multifactor (e.g., labor + materials, in $)
· All inputs/total factor (total system productivity, in $)
· Total Outputs - Total Inputs = Value Added

About productivity
· Productivity growth is a key factor in a country’s standard of living.
· Labour productivity is still the main measure used to gauge the performance of individuals and plants.
· Wage and price increases not accompanied by productivity increases tend to create inflationary pressure on economy.
· Because of the large amount of trade with US, it is very important not to lose ground on productivity.

Productivity Paradox
· despite massive investment in computers, the rate of productivity growth is now lower than it was before computers were introduced...Why?
· possibly measures of productivity are not sensitive enough to detect growth in the area of services where most of the growth has occurred
· perhaps gains in productivity are still building and may become apparent in the next few years
· perhaps information technology is not the boon to productivity that it was anticipated to be
Industry Productivity
· differences exist in the productivity between services and goods manufacturing sectors, with the services sector showing slower growth
· differences also exist within specific industries
· agriculture is more productive internationally for Canada than steel or automobile production due to investment in technology and superior natural resources

Company Productivity
· a more productive company:
· enjoys lower costs
· can pass on savings in reduced prices
· can obtain a competitive edge
· enjoys better stock prices
· can offer employee profit-sharing plans based on productivity-improvement
· can rely on productivity-planning to maintain a long-term market advantage

Productivity, cont.
· Important internal performance measure for operations
· Single factor measures are usually expressed in “useful” terms: output per man hour (labor), output per machine hour (equipment), output per square foot of space (facilities), etc.
· Performance measures
· Planning factors
· For multiple measures, the most common approach is to use $ as common unit of measure for multiple inputs
· Output in $ / Input in $ => an index (just a number, no units)
· Can be used to track productivity changes from period
Productivity
· Partial measures
· output/(single input)
· Multi-factor measures
· output/(multiple inputs)
· Total measure
· output/(total inputs)

Productivity Growth = Current Period Productivity- Previous period productivity / Pervious Period Productivity
	
	Measure of Productivity

Partial	      	 Output      Output       Output      Output
measures          Labor        Machine    Capital      Energy

Multifactor             Output                             Output	
measures           Labor + Machine      Labor + Capital + Energy
	 	
Total 		    Goods or Services Produced
measure	            All inputs used to produce them

Example of Partial Productivity Measures
Units of output per kilowatt-hour
Dollar value of output per kilowatt-hour
Energy Productivity
Units of output per dollar input
Dollar value of output per dollar input
Capital Productivity
Units of output per machine hour
machine hour
Machine Productivity
Units of output per labor hour
Units of output per shift
Value-added per labor hour
Labor Productivity















Slide # 17 will be on Test – Labour Productivity 
Improving Productivity
· Develop productivity measures and use them
· Focus on critical operations (bottleneck operations)
· Develop methods for productivity improvements
· Establish reasonable goals for improvement
· Make it clear that management supports productivity improvement
· Measure and publicize improvements
· Don’t confuse productivity with efficiency 
· Productivity: Effort being put into it
- productivity is a broader concept that pertains to better use of overall resources
· Efficiency: utilization of resources to its full potential
-  Narrower concept that pertains to getting the most out of a fixed set of resources

For example, an efficiency perspective on mowing a lawn if given a hand mower would focus on the best way to use the hand mower; a productivity perspective would include the possibility of using a power mower
Factors Affecting Productivity
· 
· Capital
· Technology
· Quality
· 
· Management
· Standardization
· Quality
· Use of Internet
· Computer viruses
· Searching for lost or misplaced items
· Scrap rates
· New worker

Competitiveness
· Competitiveness refers to how effective an organization is in the competition for customers’ purchases
· Primarily a function of how well the organization (through its operations) meets the needs of customers
· Competitiveness is relative to others that offer similar goods or services
· What is competitive today may not be competitive tomorrow.

Bases for Competition
· Key idea: Organizations can compete in a variety of ways. The most common bases for competition are:
· 
· Price
· Quality
· Product/service differentiation
· Product/process flexibility
· Speed/time to perform
· Segmentation/focusing on a “niche”


Causes of Poor Competitiveness
· Excess emphasis on short-term financial performance
· Failing to take advantage of strengths or opportunities, failing to recognize and counter weaknesses and threats
· Failing to view operations from a strategic perspective
· Placing too much emphasis on product/service design and not enough on process design
· Neglecting investments in capital and human resources
· Failing to establish good internal communication and cooperation
· Failing to consider customer wants and needs
Strategy
Key ideas:
· Mission – “reason for existence” of an organization
· Mission statement – a concise statement of purpose
· Strategies – Plans for achieving goals (long-term)
· Tactics – Methods and actions used to accomplish strategies (short-term)

Strategic planning- find a strategy
Characteristics of Strategic Decisions

1. Long-term perspective/planning horizon
2. Made at top levels of organization
3. Involve a high degree of uncertainty about outcomes
4. Tend to focus on external factors
5. Can require significant cost and lead time to implement
6. Can be difficult to reverse once implemented
7. Cross functional/geographic/organizational boundaries
8. Choices and results can have a powerful (positive or negative) impact competitiveness and survival of the organization (“high stakes”)


Strategic Decisions In Operations

· Product/service design
· Process design
· Span of process/vertical integration (make or buy) 
· Technology
· Capacity 
· Location
· Facility design (layout) 
· Organization of operations (org. structure)
· Quality management systems 
· Production planning and control systems -
Note: These primarily relate to the design of the operations system.

Strategic Decisions
· Facility 
· Capacity
· Vertical integration
· Vendor relations
· Product Mix and new products
· Process Types and Technology
· Human Resources
· Quality
· Operations Infrastructure and System



Strategic vs. Tactical

	Characteristic
	Strategic
	Tactical

	· Planning horizon/time frame
	· Long
	· Short

	· Impact on organization (scope)
	· Broad
	· Narrow

	· Degree of uncertainty involved
	· High
	· Low

	· Stakes/risk
	· High
	· Low

	· Level of organization at which made
	· Top
	· Middle, lower levels


Strategic Planning Hierarchy					Strategic Planning and Execution
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Operations Strategy - Key Ideas
· Operations capabilities are an important source of competitive advantage to organizations
· Of the ways that organizations compete, most of them are directly related to operations performance
· Operations capabilities are often much more difficult to “copy” than marketing or financial strategies
· Special capabilities (“distinctive competencies”) in operations can form the basis for an effective overall organizational strategy
· The “mission” of operations is to support the organizational competitive strategy
· Priorities based on competitive needs (cost, quality, speed, etc.)
· Strategic decisions and tactics in operations consistent with organizational objectives
· Same goes for other functional areas (marketing, finance)
· Order Winners and Qualifiers

Within a given industry or market, certain competitive priorities can be identified as being either order winners or qualifiers.
· Qualifier – a competitive priority which must be present at an acceptable level for a product or service to be considered competitive
· Order winner – a competitive priority which determines which product or service is actually chosen by a given customer

Strategy Formulation
· Environmental scanning
· External factors
· Internal factors
· Distinctive Competencies
· Potential source of competitive advantage
· Most effective are those based on meeting customer needs
· Competitive Priorities
· Define what is required to support organization strategy (high quality, low cost, flexibility, etc.)

[image: ]							Operations Strategic Planning Process

Key Strategies for Operations
· Quality-based strategies
· Focus on satisfying the customer by integrating quality into all phases of the organization
· Quality includes both products and processes such as design, production, and service after the sale

· Time-based strategies
· Gain competitive advantage by performing certain activities more quickly than competitors
· Planning, design, processing, changeover, delivery, response time for complaints, etc.

· Vertical integration and outsourcing
· Make vs. buy
· Strategic alliances

· Supply chain management - Synchronization of the supply chain to achieve high performance
· Suppliers, manufacturers, distribution channels, retailers and customers—all viewed as an integrated system
· Cooperation between links, sharing of information
· Focus on trade-off between cost and level of service

Operation Strategy
· approach used to guide operation functions



Week # 3 Chapter 4 Product and Service Design 

Product Decision

The objective of the product decision is to develop and implement a product strategy that meets the demands of the marketplace with a competitive advantage

Product Decision
· The good or service the organization provides society
· Top organizations typically focus on core products
· Customers buy satisfaction, not just a physical good or particular service
· Fundamental to an organization's strategy with implications throughout the operations function

Product Development:
A process to generate concepts, designs, and plans for services and goods that an organization can provide to its customer. 

Product/Service Design

Product/service design directly affects:

· Product/service quality
· Production/delivery cost
· Customer satisfaction

Product/Service Design and Development

· Sources of Product Innovation
· Developing New Products/Services
· Getting Them to Market Faster
· Improving Current Products/Services
· Designing for Ease of Production
· Designing for Quality
· Designing and Developing New Services

Sources of Product/Service Innovation


· Customers
· Managers
· Marketing
· Operations
· Engineering
· Research and Development (R&D)
· Basic research
· Applied research

· Major factors in strategy
· Cost
· Quality
· Time-to-market
· Customer satisfaction
· Competitive advantage





Trends in Product & Service Design
· Increased emphasis on or attention to:
· Customer satisfaction
· Reducing time to introduce new product or service
· Reducing time to produce product

· Increased emphasis on or attention to:
· The organization’s capabilities to produce or deliver the item
· Environmental concerns
· Designing products & services that are “user friendly” 
· Designing products that use less material

Product or Service Design Activities
· Translate customer wants and needs into product and service requirements
· Refine existing products and services
· Develop new products and services
· Formulate quality goals
· Formulate cost targets
· Construct and test prototypes
· Document specifications

Reasons for Product or Service Design
· Be competitive
· Increase business growth & profits
· Avoid downsizing with development of new products
· Improve product quality
· Achieve cost reductions in labor or materials

Objectives of Product and Service Design
· Development time and cost
· Product or service cost
· Resulting product or service quality
· Capability to produce or deliver a given product or service

Sources of Product/Service Innovation
· Customers
· Managers
· Marketing
· Operations
· Engineering
· Research and Development (R&D)
· Basic research
· Applied research

Steps in Developing New Products
1.  Technical and economic feasibility studies
2.  Prototype design
3.  Performance testing of prototype
4.  Market sensing/evaluation and economic evaluation of the prototype
5.  Design of production model
6.  Market/performance/process testing and economic evaluation of production model
7.  Continuous modification of production model





Steps in Developing New Products

1.  Technical and Economic Feasibility Studies
· Determine the advisability of establishing a project for developing the product
· If initial feasibility studies are favorable, engineers prepare an initial prototype design
2.  Prototype Design
· This design should exhibit the basic form, fit, and function of the final product
· It will not necessarily be identical to the production model

3.  Performance Testing of Prototype
· Performance testing and redesign of the prototype continues until this design-test-redesign process produces a satisfactorily performing prototype

4.  Market Sensing/Evaluation and Economic Evaluation of the Prototype
· Accomplished by demonstrations to potential customers, market test, or market surveys
· If the response to the prototype is favorable, economic evaluation of the prototype is performed to estimate production volume, costs, and profits
· If the economic evaluation is favorable, the project enters the production design phase.

5.  Design of Production Model
· The initial design of the production model will not be the final design; the model will evolve

6.  Market/Performance/Process Testing and Economic Evaluation of Production Model
· The production model should exhibit:
·  low cost
· reliable quality
· superior performance
· the ability to be produced in the desired quantities on the intended equipment

7.  Continuous Modification of Production Model
· Production designs are continuously modified to:
· Adapt to changing market conditions
· Adapt to changing production technology
· Allow for manufacturing improvements

Managing Product Development Projects

· About 5% of all new-product ideas survive to production, & only about 10% of these are successful.
· It is best to cancel unpromising new-product/service development projects early!
· Employees often become emotionally caught up in these projects and are overly optimistic
· Impartial management review board is needed for periodic reviews of the progress of these projects.

Design For Operations
· Taking into account the capabilities of the organization in designing goods and services

Improving the Design of Existing Products/Services
· Focus is improving performance, quality, and cost
· Objective is maintaining or improving market share of maturing products/services
· Little changes can be significant
· Small, steady (continuous) improvements can add up to huge long-term improvements
· Value analysis is practiced, meaning design features are examined in terms of their cost/benefit (value).
Designing for Ease of Production
· Ease of Production (Manufacturability)
· Specifications - Precise information about the characteristics of the product
· Tolerances - Minimum & maximum limits on a dimension that allows the item to function as designed
· Standardization - Reduce variety among a group of products or parts
· Simplification - Reduce or eliminate the complexity of a part or product 

Product/Service Quality
· Old viewpoint – high-quality products must be made in small quantities by expert craftsmen
· New viewpoint – high-quality products can be mass-produced using automated machinery
· Automated machinery can produce products of incredible uniformity
· The choice of design of production processes is affected by the need for superior quality.
· Quality Function Deployment
· Quality Function Deployment
· Voice of the customer
· House of quality

Reverse Engineering - is the dismantling and inspecting of a competitor’s product to discover product improvements. 

Research & Development (R&D)
· Organized efforts to increase scientific knowledge or product innovation & may involve:
· Basic Research advances knowledge about a subject without near-term expectations of commercial applications.
· Applied Research achieves commercial applications. 
· Development converts results of applied research into commercial applications.

Legal, Ethical, and Environmental Issues
· 
· Legal
· FDA, OSHA, IRS
· Product liability
· Uniform commercial code
· Ethical
· Releasing products with defects
· Environmental
· EPA 


Regulations & Legal Considerations
· Product Liability - A manufacturer is liable for any injuries or damages caused by a faulty product.
· Uniform Commercial Code - Products carry an implication of merchantability and fitness.

Product Design
· 
· Product Life Cycles
· Robust Design
· Concurrent Engineering
· Computer-Aided Design
· Modular Design

Advantages of Standardization
· Advantages of Standardization
· Fewer parts to deal with in inventory & manufacturing
· Reduced training costs and time
· More routine purchasing, handling, and inspection procedures
· Orders fillable from inventory
· Opportunities for long production runs and automation
· Need for fewer parts justifies increased expenditures on perfecting designs and improving quality control procedures.
Disadvantages of Standardization 
· Designs may be frozen with too many imperfections remaining.
· High cost of design changes increases resistance to improvements.
· Decreased variety results in less consumer appeal.
· Mass Customization

Product Life Cycles
· May be any length from a few hours to decades
· The operations function must be able to introduce new products successfully




…Product life cycle

Introductory Phase
· Fine tuning may warrant unusual expenses for
1. 
2. Research
3. Product development
4. Process modification and enhancement
5. Supplier development
Growth Phase
· Product design begins to stabilize
· Effective forecasting of capacity becomes necessary
· Adding or enhancing capacity may be necessary

Maturity Phase
· Competitors now established
· High volume, innovative production may be needed
· Improved cost control, reduction in options, paring down of product line

Decline Phase
· Unless product makes a special contribution to the organization, must plan to terminate offering

Mass customization:
· A strategy of producing standardized goods or services, but incorporating some degree degree of customization
· Delayed differentiation
· Modular design

Delayed Differentiation
	Delayed differentiation is a postponement tactic
· Producing but not quite completing a product or service until customer preferences or specifications are known
Modular Design
Modular design is a form of standardization in which component parts are subdivided into modules that are easily replaced or interchanged. It allows:
· easier diagnosis and remedy of failures
· easier repair and replacement 
· simplification of manufacturing and assembly 

Robust Design:
· design that results in products or services that can function over a broad range of conditions

Taguchi Approach Robust Design
· Design a robust product
· Insensitive to environmental factors either in manufacturing or in use.
· Central feature is Parameter Design.
· Determines:
· factors that are controllable and those not controllable
· their optimal levels relative to major product advances

Designing for Manufacturing
Beyond the overall objective to achieve customer satisfaction while making a reasonable profit is:

Design for Manufacturing (DFM) 

The designers’ consideration of the organization’s manufacturing capabilities when designing a product.
The more general term design for operations encompasses services as well as manufacturing



Concurrent Engineering
· Concurrent engineering is the bringing together of engineering design and manufacturing personnel 
early in the design phase

Computer-Aided Design
· Computer-Aided Design (CAD) is product design using computer graphics.
· increases productivity of designers, 3 to 10 times
· creates a database for manufacturing information on product specifications
· provides possibility of engineering and cost analysis on proposed designs

Manufacturability
· Manufacturability is the ease of fabrication and/or assembly which is important for:
· Cost
· Productivity
· Quality

Product design
· 
· Design for manufacturing (DFM)
· Design for assembly (DFA)
· Design for recycling (DFR)
· Remanufacturing
· Design for disassembly (DFD)
· Robust design


Recycling
· Recycling: recovering materials for future use
· Recycling reasons
· 
· Cost savings
· Environment concerns
· [bookmark: _GoBack]Environment regulations
Differences Between Product and Service Design

· Tangible – intangible
· Services created and delivered at the same time
· Services cannot be inventoried
· Services highly visible to customers
· Services important to service

Quality Function Deployment
· Quality Function Deployment
· Voice of the customer
· House of quality

Operations Strategy
· Shorten time-to-market
· Package products and services
· Increase emphasis on component commonality
· Use multiple-use platforms
· Consider tactics for mass customization
· Look for continual improvement
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