Chapter 1 
Operations Management 
· The management of activities and resources that create goods and/or provide services 
· Example airline 
· Activities involved: airplanes, airport facilities, maintenance facilities
Operations management activities: 
Forecasting : things such as demand for flight, the growth in air travel and weather and landing conditions 
Capacity planning: deciding the amount of planes and where to use them 
Scheduling: for flights nd maintenance, flight attendants and pilots and staff 
Managing inventories: food, beverages, spare parts 
Assuring quality: emphasis is on safety 
Employee motivation: and training in all phases 
Location of facilities: which cities to provide service for, where to locate facilities 
Buying materials: fuel, food, parts, aircraft
 
 
· Many companies use operations management strategies, tactics, and action in order to improve their efficiency and effectiveness 
· Efficiency 
· Operating at a minimum cost and time 
· Effectiveness 
· Achieving the intended goal  
 
Why study Operations Management? 
· A large percentage of a company's expenses occur in the operations area, such as purchasing materials, more efficient operations
· Second, a number of management jobs are in operations management - purchasing, quality assurance, production planning and control, scheduling, logistics, inventory management ad more 
· Thirds, jobs in all other areas are interrelated with operations management activities 
Functions within Organizations 
· Organizations are formed to pursue goals that are more efficient and effective  by a group of people than an individual on their own 
· A typical organization has three basic functions: operations, finance, and marketing 
· The functions must interact to achieve goals and objectives of the organization
· Operations needs financing from finance and marketing needs to see if there's a demand  
 
Operations 
· The operations function manages all activities directly related to producing a good or service 
· It exists both in manufacturing, which is goods oriented and industries like health care,, transportations, restaurant, and retailing, which is service oriented 
· The operations function is the core of most organizations 
· Inputs are used to obtain finished goods or services using one or more transformation/conversion process
· A process is a sequence of activities/operations 
· To ensure a desired output is obtained, measurements are taken at various points (feedback) and then compared with previously established standards to determine if corrective action is needed (control) 
·  the essence of the operations function during the transformation process is to add value 
· Value added 
· The difference between the cost of inputs and the value or price of outputs 
· For non profits the value of outputs is the value to society for profit organizations the value of outputs is measures by the prices that customers are willing to pay 
· One way companies attempt to be more productive (more output for the same or fewer input) is to examine whether any of their activities adds value 
· Those that do not add value are wasteful 
 
Finance 
· Performs activities to securing funds at favourable prices and allocating those funds throughout the organization 
· Finance and operations management people exchange information in activities such as:  
· Provision of funds: careful planning can help avoid cash flow problems. Most funds come from revenues 
· Economic analysis of capital investment proposals: evaluations of alternative investments in plan and equipment requires inputs from both operations and finance people 
 
Marketing 
· Responsible fro assessing wants and needs, communicating those needs and feedback to operations and to product design 
· Operations needs this information so they can plan accordingly and design needs it so they can improve current goods and services and design new ones 
· Lead time 
· The time between ordering a good or service and receiving it 
· Marketing needs this from operations so they can give customers estimates 
 
Other Functions 
· Accounting 
· Supplies information to management on costs of labour, materials, and overhead
· Gather the information needed for financial statements as well 
· Management information systems (MIS)
· Concerned with providing management with the information it needs to effectively manage
· Occurs through computer and communication systems (hardware and software) 
· Purchasing 
· Responsible for  materials, supplies, and equipment 
·   close contact with operations is important to ensure timing and quantities 
· Human resource 
· Recruitment and training people, labour relations, contract negotiations, wage and salary, health and safety 
· Manufacturing engineering 
· Machines and equipment needed in the production process 
· Maintenance 
· The upkeep and repair of equipment, building and grounds, heating and air conditioning, security 
· Product design
· In manufacturing companies is done by design engineers but in other companies can be done by architects, scientists chemists and chefs 
· They create goods and services from information given to them and provide production to operations 
· Logistics 
· Transportation of raw materials to the plant, storage and warehousing, transportation of goods to warehouse, retail outlets and customers 
 
The scope of operations Management 
· A primary function of operations management is decision making 
· Certain decisions affect the design of the system and other are planning and control 
· Design decisions are usually strategic and long term (1-5 years), where planning decisions are tactical and medium term (1- 12 months) and control decision like scheduling are short term (1-12 weeks)  
· Design: product design, production capacity, location of facilities, arrangement of departments and placement of equipment within physical structures, acquisition of equipment, work, job design 
· Planning/control: quality planning and control, inventory planning, production planning, scheduling, project management 
· Design determines limitations of operations
 
Differentiating Production of Goods and services
· Production of goods results in a tangible output   
· Production includes manufacturing, construction, agriculture, forestry, fisheries, mining, and oil and gas 
· Manufacturing is the largest sector 
· Services implies an act 
· Services fall into these categories; government, wholesale/retail, finance and insurance, real estate, rental leasing, health care, professional and technical,  business support, education hotels and restaurants, information, culture, and recreation, transportation
· Service and productions of goods is similar in terms of what is done, but is different in terms of how it is done 
· They differ in:
1. Customer contact, use of inventories, and demand variability 
1. Uniformity of input  - services have a greater variability of input 
1. Labour content of jobs - services need a higher labour content where goods can be merchanized 
1. Uniformity of output  - service activities sometimes appear to be slow and awkward, and output is more variable
1. Measurement of productivity - for a service it is more difficult (input to output) 
1. Quality assurance - difficult in service because performance and consumption occur at the same time 
· The service industry has been growing faster and accounts for 78 percent of jobs 
 
The Operations Managers Job 
· The operation manager has the ultimate responsibility for the creation of goods or performance of services 
· The operations manager might also have other responsibilities like finance and accounting, project management 
 
Operations Managers and Decision Making 
 Models 
· Model 
· An abstraction of reality, a simplified representation of something 
· Models ignore the unimportant details so that attention can be concentrated on the most important aspects of a situation, thus increasing the opportunity to understand the problem and find its solution
Quantitative Techniques 
· Quantitative techniques to problem solving embody an attempt to obtain optimal solution to the mathematical models of managerial problems 
· A technique is linear programming which Is used for optimal allocation of scarce resources 
· Queuing techniques are useful for analyzing situations in which waiting lines form
· Inventory techniques used to control inventory 
· Project scheduling are useful for planning, co-ordinating, controlling large scale projects 
· Forecasting techniques are for forecasting demand 
· Statistical techniques are used in many areas 
 
Analysis of Trade-Offs
· Listing the pros and cons of the situation 
 
The systems approach 
· System
· A set of interrelated parts that must work together 
· The output and objectives of the organization as a whole take precedence over those of any one department 
· Essential whenever something  is being designed, redesigned, improved or changed 
Establishing priorities 
· Managers discover that certain elements are more important than others 
· They can direct their effort to areas that will produce the most good and avoid wasting time and energy
· Pareto phenomenon
· Some things will be vert important for achieving an objective or solving a problem, and other things will not 
· This is known as 80-20 rule - 20 percent of factors will impact approx. 80 percent of the results achieved 
 
Ethics 
· Ethical issues arise in
· Worker safety 
· Product safety 
· The environment
· Closing facilities 
· When making decisions mangers must consider how their decisions will affect shareholders, employees, customers, suppliers, the community, the environment
 
The Historical Evolution of Operation Management   
· Craft production
· Highly skilled workers using simple, flexible tools, produce  goods according to customer specifications
· Goods were produced in small shops 
· One person would make a product from start to finish 
· Production was slow and costly 
· Mercantilism: raw materials were exported to Europe for further processing and manufacturing 
 
The industrial Revolution 
· Two concepts assisted in large scale production
· Division of labour 
· The production process is divided up into a series of small tasks and individual workers are assigned to each one of those tasks 
· Interchangeable parts 
· Standardize parts so that any part in a batch of parts would fit 
· Parts did not have to be custom fitted like in craft production 
· Decrease in time and cost 
 
Scientific Management 
· Based on observation, measurement, analysis and improvement of work methods and economic incentives
· Methods emphasized maximizing output 
· Mass production 
· A system of production in which large volumes of standardized goods are produced by low skilled workers using highly specialized and costly equipment
 
The Human Relations Movement  
· Emphasizes the importance of workers in work design 
· Much emphasis on motivation 
· Giving special attention to workers is critical to productivity 
 
Decision Models and Computers 
· The computer resulted in its use in machine automation 
· Then network computing began to increase, with applications such as EDI and the ability for point of sale 
· More and more companies staring using enterprise resource planning 
 
The Influence of Japanese Manufacturers 
· A number of Japanese manufacturers have developed management practices that have increase productivity
· Total quality management (TQM)
· Emphasizes quality and improvement, workers teams and empowerment, and achieving customer satisfaction 
· A related approach is lean production and just in time manufacturing 
· Lean Production 
· Systems use much fewer resources than mass production systems - less space, inventory, fewer workers - to produce a comparable amount of output 
· They use highly skilled workforce and flexible equipment 
· They incorporate advantages of both mass production (high volume, low cost) and craft production (high variety and flexibility) 
· Workers re more involved in maintaining and improving the system than in mass production 
·  they want to anticipate problems before they arise 
· More is expected of workers - focus on team success 
 
Major Trends 
1. The internet and e-commerce: involves the use of the internet to buy and sell goods 
1. Technology: has lead to a vast array of new products and processes. The computer will continue to have the biggest impact 
1. Globalization: having an impact on strategies and operations of organizations. The implications is the needs for improved efficiency and quality 
1. Supply chains: is the sequence of organizations that are involved in producing and delivering a product. Begins with supplier of raw material and goes to final consumer. Warehouses, factories, distribution centres, retail outlets 
1. Sustainability: concerns about global warming and pollution has an increase effect on how business operate. Sustainability refers to reduce use of resources and reduced harm to the environment  
 
Chapter 2 
Competitiveness 
· Relates to the ability and performance of an organization in the market compared to other organizations that offer similar goods or services 
Strategy
· Is the long-term plans that determines the direction an organization takes to become competitive 
 
Strategic Planning 
· Is the managerial process that determines a strategy for the organization and productivity is a measure of how efficiently the resources are being used    
 
Competitiveness 
· Competitiveness is why a company prospers, barely gets by, or fails 
· Depends on the capabilities and performance of the company in its market
· Companies should use past experience and expertise in design, operations/manufacturing, marketing, and leverage them to introduce new goods and services 
· Performance also depends on the expectation of its customers for the purchase of goods or services, mainly price, quality, variety, and timeliness 
· Key purchasing criteria 
· The major elements influencing  a purchase ; price, quality, variety, timeliness  
· Other factors include customer service and convenient location 
· Order qualifiers 
· Are those purchasing criteria that customers perceive as minimum standards of acceptability for purchase 
· Order winner 
· Are those purchasing criteria that cause the selling organization to be perceived as better than the competition 
· Organizations compete by emphasizing one or more of the key purchasing criteria in their goods or services 
· Competitive priorities 
· The importance given to operations characteristics cost, quality, flexibility, and delivery 
· When a company becomes more competitive, it tends to reach a point where improving one priority can be achieved by only reducing emphasis on another. Trade-offs
· Most first focus on quality then delivery, low - cost, and flexibility 
 
Strategic Planning
· The process of determining a strategy 
· A long term pan that will set a new direction for an organization and implementing it through allocation of resources and action plan 
· It stats with top management conducting market research study of the industry and where it is headed 
· Then management can adjust the mission and vision, determine goals and brainstorm alternative ways 
· Finally, the strategy is implemented 
· A well known decision aid is SWOT analysis 
 
Mission, Vision and Values 
· Mission 
· Where the organization is going now, its products, and its markets 
· Visions 
· Where the organization desires to be in the future
· Values 
· Are the shared beliefs of the organizations' stakeholders that should drive everything else such as culture, mission/vision, and strategy
 
Goals and Objectives 
· Mission/vision provides a general direction and should lead the organizations goals, which provides substance for the overall mission/vision
· An objective is a specific goal containing numerical values 
 
Strategies, Tactics, and Action Plans 
· A strategy comprises the long-term plans that will determine the direction an organization will take to become competitive 
· Today, long term operations plans have dominated 
· Examples, branding, growth, niche market, product differentiation, innovation e-commerce, low cost 
· The functional plans are called functional strategies such as financial strategy, marketing strategy, operations strategy 
·   Tactics 
· Are medium-term plans used as components of a strategy 
· They are more specific than a strategy, and provide guidance for determining policies and carrying out action plans
· Action Plans 
· Is a medium or short-term project to accomplish a specific objective, assigned to an individual, with a deadline and the resources needed 
· Page 33 diagram 
 
Operations Strategy 
· Operations strategy 
· Comprises a set of well co-ordinated policies, objectives, and action plans, directly affecting the operations function, which is aimed at securing a long-term, sustainable advantage over the competition 
· The operations function has to co-operate with all the other function of the business to collectively monitor the external markets 
Nine Strategic Decision Categories 
Facility 
· The number and location of facilities influence the operations and marketing strengths of the organization 
· A major operation decision is how to specialize each facility 
Capacity 
· This decision is related to facility decision 
· Long term capacity decision relate to size of plant and major equipment 
· The main issues is how to change capacity for future demand  
Vertical integration/outsourcing 
· Is ownership of  a major part or the whole of the supply chain 
· Cost, coordination and control are important decision factors 
Supplier relationship/partnership
· Determines how quality of purchased goods will be assured; either work with supplier or inspect incoming parts 
· The purchasing agents knowledge and effective performance are important for operations strength 
Product mix and new products 
· The challenge of operations management increases as the variety of products and the rate of new product introduction increase 
· Products with easy assembly increase operations strength
Process types and technology 
· Four process types: job shop, batch flow, assembly line, and continuous flow 
· The process types determines the appropriate technologies and degree of process choice  
Human resources 
· Workers are selected, trained motivated, promotes etc 
Quality 
· Product quality is determines during the design and production 
Operations infrastructure and systems
· These decision influence effective planning and control, using a software program for planning and control , whether to use just in time, operations policies and the type of delivery system
 
Formulation of an operations strategy 
1. Link the organizations goals to the operations strategy 
1. Categorize the customers into types 
1. Group product lines into types ex low volume and high volume 
1. Conduct an operations audit to determine the strengths/weaknesses of the current operations strategy in each of the nine strategic decision categories   
1. Assess the degree of focus at each plant; note that a focused plant is more efficient 
1. Develop an operations strategy and relocate product lines to plants if necessary
Example page 37 
 
Quality based strategies 
· Focus on maintaining or improving the quality of an organizations goods or services 
· Quality is a factor is attracting and retaining customers 
· Quality based strategies may reflect and effort to overcome poor quality, desire to catch up with competition, a desire to maintain high quality image
· Time based strategies can be apart of other strategies such as cost reduction, increase productivity etc
Time based strategies 
·  focus on reducing the time required to accomplish various activities 
· By doing so, organizations seek to improve service to the customer and gain a competitive advantage over rivals that take no time to accomplish the same tasks 
· Costs are less, productivity is higher, and quality higher
· Just in time is a special case 
 
Productivity 
· One key responsibility of an operations manger is to achieve productive use of an organizations resources 
· Productivity 
· Measures output per unit input used to produce them  
· Output / input 
· Productivity growth = current period productivity - previous period productivity / previous period productivity 
· We cannot confuse productivity with efficiency 
· Efficiency us a narrower concept that pertains to getting the most out of a fixed set of resources 
· Productivity pertains to better use of overall resources 
·  example if you had to mow a lawn given a hand mower. The efficiency part would be the best way to use the hand mower; the productivity side would include the possibility of using a power mower 
· Productivity measures can be used to track performance over time 
· This allows managers to judge performance and decide if improvements are needed 
· Labour productivity is sometimes used in labour wage negotiations where wage raises are tied to productivity growth 
· Total productivity and profit is directly related 
· Productivity measures can also be used to judge performance of an entire industry or a country as a whole - aggregate measures 
 
Productivity Measurement of Services 
· Service productivity is more problematic than manufacturing 
· It is difficult to measure output because it may be intangible, involves intellectual activity, or output has high variability 
 
Factors that affect Productivity 
· Methods and management, equipment and technology, and labour 
· A common mistake is that workers are the main determinant of productivity 
· Many productivity gains in the past have come from equipment and technologies  
· Efficient management and methods result in better design, planning, and operating decisions, standardizing and improving processes, improving quality, reducing waste, better layout, using technology, equipment and labour 
 
 
Chapter 3 
· The primary goal of operations management is to match supply and demand 
· Having a forecast of demand is essential for determining how much capacity will be needed to meet demand 
· Demand forecasts help operations managers by reducing the uncertainty 
· Demand Forecasting
· Is the estimate of expected demand during a specified future period 
· Demand forecasting involves modelling the past pattern of demand for an item and projecting in into the future 
· There are three types of uses for demand forecasts 
1. Help managers design the system 
1. Help them plan the medium-term use of the system 
1. To schedule the short-term use of the system 
· Long term plans: which goods and services to offer, capacities, facilities, and equipment
· Medium term: planning overall inventory, workforce levels, 
· Short term: scheduling of production, purchasing parts, staff scheduling 
· Financial and economic forecasting are used to predict variables such profits, revenues, costs, stock prices, gdp 
· Examples of forecasts in business organizations 
· Accounting: new product estimates, profit projections, cash management 
· Finance: equipment replacement needs, timing and amount of funding/borrowing 
· Human resource : hiring, interviewing, training, layoffs 
· Marketing: pricing and promotions, e-business, global competition 
· Mis: internet, new info systems 
· Operations: schedules, capacity planning, work assignments, inventory, make or buy, outsourcing 
· Product/service design: revision of features, design
 Features Common to all Forecasts 
· Certain features are common to all forecasting techniques 
1. Forecasting techniques generally assume that the same system that have worked in the past will continue to work in the future 
1. Forecasts are rarely perfect 
1. Forecasts for groups of items tend to be more accurate than forecasts for individual items 
1. Forecast accuracy decreases the farther the forecasted time period in into the future 
· Forecasting Horizon: 
· The range of time periods we are forecasting for 
 
Elements of a Good Forecast 
1. Forecast should be timely. 
1. The forecast should be accurate and the degree of accuracy should be stated 
1. The forecast method/software should be reliable 
1. The forecast should be expressed in meaningful units. Finance needs demand in dollars while demand and production planners need to know demand in units 
1. The forecast should be in writing. 
1. The forecast technique should be simple to understand and use 
1. The forecast should be cost effective 
 
Steps in the Forecasting Process 
1. Determine the purpose of the forecast 
1. Establish a forecasting horizon 
1. Gather and analyze relevant historical data. 
1. Select a forecasting technique  
1. Prepare the forecast 
1. Monitor the forecast - switch techniques if it is not working 
 
Approaches to Forecasting 
· There are two main approaches: 
· Judgmental and objective 
· Judgmental consists of subjective inputs, which may defy precise numerical description 
· Quantitative methods involve either the use of a time series model or the development of associative models that attempt to utilize casual variables to make forecast 
· Judgmental methods 
· Rely on no quantitative analysis of historical date and/or analysis of subjective inputs obtained from various sources, such as surveys, historical analogies, the sales staff, managers, panels of experts
· Long term forecasts use judgmental methods 
· Time series models 
· Identify specific patters in the data and project those patterns into the future, without trying to identify causes of the patterns
· Associative Models 
· Use the equations that consist of one or more explanatory variables that can be used to predict future demand for the variable of interest 
 
Overview of Demand Forecasting By Forecasting Horizon 
· Forecasting long term:
·  demand typically involves annual data for example the next five years 
· It requires knowledge of the specific market and judgment of experts/managers
· A common approach is to forecast the demand for the whole market, estimate the market share for the new product, and multiple the two get  the demand forecast 
· Forecasting medium- term 
· Involves monthly demand for the next 12 months 
· Forecasting short-term
· Demand typically involves daily or weekly demand 
· Products/ parts 
 
Judgmental Methods 
 
Executive opinion 
· A small group of upper level managers may meet and collectively develop a forecast 
· This is used as a apart of long-term strategic planning and new-product development 
Sales Force Opinion 
· The sales staff or the customer service staff is often a good source of information because of their direct contact with customers 
Customer Surveys 
· Because it is potential customers who determine sales, its seems right to get their input 
· Organizations seeking consumer input resort to consumer surveys
Historical Analogies 
· Sometimes the demand for a similar product in the past,  can be used to forecast a new products demand 
Expert opinions 
· Delphi Method 
· Involves circulating a series of questionnaires among experts 
· Responses are kept anonymous 
· Each new questionnaire is developed using the information extracted from the previous  one 
· One application of the Delphi method technological forecasting 
· Often the goal is predict when a certain event will occur 
· These are long term, single time forecasts 
 
Time Series Models: Introduction and Averaging 
Introduction 
·  Time series 
· Is a time-ordered sequence of observations taken at regular intervals over a period of time ( hourly, daily, monthly, weekly) 
· Forecasting techniques based on time series data assume that future values can be estimated from their past values 
· There can be regular and irregular variations. These behaviours can be described as:
1. Level (average): or constant refers to a horizontal pattern of
1. Trend: refers to a persistent upward or downward movement in the data. Pop growth, increase incomes, and cultural changes 
1. Seasonality: refers to regular repeating wavelike variations generally related to factors such as the calender, weather, recurring events 
1. Cycles: are wavelike variations lasting more than one year. Are often related to variaety of economic, political, and even agricultural conditions 
1. Irregular variations: are due to unusual one-time explainable circumstances not reflective of typical behaviour, such as sever weather conditions, strikes, or sales promotions. They do not refelct typical behaviour. 
1. Random Variations: are residual variations that remain after all other behaviours have been accounted for (called noise). 
 
Naïve Methods 
· Can be used with a stable series (level or average with random variations), with several variations, or with trend 
· With a stable series, the last data point becomes the naïve forecast for the next period  
· If the demand for a product last week was 20, the forecast for this week is 20 
· For trend, the forecast is equal to the last value of the series plus or minus the difference between the last two values of the series 
· It is used for some businesses such as restaurant and retail stores 
· One disadvantage is that the forecast just traces the actual data, with a log of one period
 
Averaging Methods
· Averaging techniques smooth variations in the data 
· Ideally, it would be desirable to completely remove any randomness from the data and leave only (real) variations, such as change in the demand 
· A forecast based on average tends to exhibit less variability than the original data 
· This can be an advantage because many of these movements merely reflect random variability rather than a true change in the series   
· Averaging methods generate forecasts that reflect recent levels of a time series
· Three techniques for averaging: 
1. Moving average 
1. Weighted moving average 
1. Exponential smoothing 
 
1. Moving Average 
· Averages a number of recent actual data values and uses the average as the forecast for the current period 
· Updates as a new value becomes available 
·  example. If you are trying to calculate a 3 period moving average; add up the last three periods and divide by three 
· The fewer the data points the more responsive it is 
· The advantage of a moving average forecast are that it is easy to calculate and easy  to understand 
· A disadvantage is that all values in the moving average forecast are weighted equally 
 
1. Weighted Moving Average 
· Is similar to a moving average except that it assigns larger weight to the most recent values in a time series in calculating
· The advantage of a weighted moving average over a simple moving is that the weighted moving average is more reflective of the most recent observations 
1. Exponential Smoothing 
· Is a sophisticated weighted averaging method where a new forecast is based on the previous forecast plus a percentage of the difference between the forecast and the previous actual value 
· Forecast= previous forecast + a(previous actual - previous forecast)   
· A is a smoothing constant 
· Some computer packages include a feature that permits automatic modification of the smoothing constant so that the forecast errors do not become unacceptably large 
· This is called adaptive (or variable response) exponential smoothing 
· Exponential smoothing is one of the most widely used techniques in forecasting, partly because of its ease of computation and partly because of the ease with which the weighting scheme can be altered - by changing a 
 
 
Nonlinear Trend 
· Nonlinear is appropriate when new products have a faster growth or when an older product has a slower growth 
 
Trend-adjusted Exponential Smoothing 
· A variation of simple exponential smoothing can be used when a time series exhibits trend
· It is called trend-adjusted exponential smoothing 
· Is a series exhibits trend, and exponential smoothing is used on I the forecast will all lag behind the trend; if the data are increasing, each forecast will be too low; if the data are decreasing, each forecast will be too high 
 
 
 
Choosing a forecasting technique 
· The two most important factors are cost and accuracy 
· Cost is affected by the preparation time and complexity 
· Generally, the higher the accuracy the higher the cost 
· The best forecast is not always the most accurate and the least costly 
· Others factors to consider are availability of historical data, the forecasting horizon, and pattern of data 
· Moving average and exponential are for short term 
· Regression can be used for much longer periods and if your looking for what drives sales 
· Judgmental are good for long term because it does not require historical data 
· Delphi and executive are for long term 
· Sometimes managers choose more than one 
 
Using Forecast information 
· A manager can take a reactive or proactive approach 
· A reactive views forecasts as probable descriptions of future demand, and a manger reacts to meet the demand (adjust production rates, inventories, the workforce)
· A proactive approach seeks to actively influence demand  (advertising, pricing, change good/services)
 
Computers in forecasting 
· Computers allow managers to develop and revise forecasts quickly and without the burden of manual calculations 
 
Chapter 4 
Product Design
· Involves the determination of the form and function of the product 
 
Product Design Process 
· Successful organizations use four elements to rapidly create new goods and services and bring them to consumers 
· Core teams are cross-functional teams empowered to plan and lead the design/development  projects from idea to commercialization 
· Involves resolving issues and conflicts, making trade-off decisions, and directing other support staff 
· Team should not be large -max of 8 people
· It is important to identify everyone's responsibilities 
· Phase reviews are milestones during a new product design project where the progress of the core team is reviewed by the product approval committee  
· The decision will be to approve, cancel, or redirect 
· Recognizing problems earlier and making changes, reduces the cost and time to market - called escalator effect 
· The structured development process is the use of project management techniques 
· It involves breaking each phase into steps and each step into activities
· It is important that the amount of structure is just right 
 
Phases of product design 
1. Idea generation. Ideas can come from customer feedback, research and development, suppliers, and competitors
1.  building a business case: what customers want, nature of the product, product goals and objectives
1. Development of product and process: product size, features, and so on. Several concepts are developed, each being a slightly different product form. Design the production delivery process 
1. Testing and validation: perform external testing, finalize the product, buy machines to start trial run 
1. Launch 
· A core team has a product manager, product designer, and manufacturing representatives 
· The team is expanded in each phase to marketing, accounting engineers representatives 
· The team based approach of simultaneously designing the product and process is called concurrent engineering 
· In the past every are would do their work separate and pass it onto the next department. Used to to: 1. marketing 2. product design 3. manufacturing 4 purchasing 
 
Stage gate model 
1. Scoping - market, financial, and technical assessment 
1. Building business case: determined customer requirement, competitive analysis, detailed financials 
1. Development: further developing the product concept and testing prototype
1. Testing: in house testing and customer trials 
 
Sources of Ideas for new or Redesigned Products 
· Ideas for new goods/ services can come from anywhere from within the organization or outside; front line, suppliers, customers, sales/marketing, competitors, r &d
· By studying a competitors products or services and how competitors operate, an organization can get many ideas 
· Reverse engineering
· Purchase a competitors product and dismantle is to discover what it is composed of and how the components work, searching for ways to improve their own product    
· Research is another source of ideas for new or improved products and services 
· Research and development (R&D)
· Refers to organized efforts that directed toward increasing scientific knowledge and product or process innovation 
· R&D efforts may involve basic research, applied research, or development 
· Basic research: has the objective of advancing the state of knowledge about a subject without any near-term expectation of commercial applications 
· Applied research: has the objective of achieving commercial applications 
· Development converts the results of applied research into useful commercial applications 
· Basic does not lead to long term commercial applications, it is generally unwritten by the government 
· The benefits of R&D can be tremendous, some can lead to patents 
· Costs for R&D can be high 
 
Key Issues in Product Design 
 
Life Cycle 
· Incubation:
· When an item is introduced 
· Demand is low, price is high 
· Production methods are generally designed for low volumes 
· Growth:
· Design improvements create a more reliable and costly product 
· Demand grows 
· Maturity:
· Few design changes, and demand levels off 
· Saturation:
· Decline in demand 
· Decline:
· Prolong the useful life of a product by improving its reliability, reducing costs of producing it, redesigning it, or introducing a new substitute 
· Some products do not exhibit the life cycle; pens, pencils, cups, forks, knives 
· Services experience life cycle too 
· Depending on the product it will vary how long it takes to go through the life cycle 
· It depends on the basic need for the item and the rate of technological change 
 
Standardization 
· Standardization 
· Refers to the extent to which there is absence of variety in a part or product, that is, having limited types, sizes, colours 
· Standardized products are made in large quantities of identical items 
· This reduces costs 
· Another benefit is reduced time and cost to train employees 
· Lack of standardization can at times lead to competitive struggles (apple vs ibm)
· Manufacturers can resist modification of a part 
 
Design for Mass Customization 
· Customers like customization and companies like standardization 
· Producers needs to resolve these issues without losing the benefits of standardization and incurring the problems that are often linked to variety
· Mass customization 
· A strategy of producing standardized goods or services but incorporating some degree of customization in the final product 
· Tactics makes this possible:
· Delayed differentiation
· Is a postponement tactic; the process of producing but not quite completing a product until customer preferences or specifications are known 
· Keeping products in inventory until customers orders are receives, and products can be customized 
· Modular design
· Is grouping parts into modules that are easily interchanged or replaced
· Computers with modular parts that can be replaced if they become defective 
· Allows them to quickly assemble configuration for an individual, avoiding the long wait 
Reliability 
· Reliability 
· Is  measure of the ability  of a product, part, or an entire system to perform its intended function under normal condition 
· Failure
· Is used to describe a situation in which an item does not perform as intended 
· Includes not only when the item does not function, but instances in which the items performance is in a way not intended  
· New products are tested to find their breaking point 
Robust Design 
· Some products will function only within a narrow range of conditions, while others will perform over a much broader range of condition 
· The more robust a product, the less likely it is to fail 
Taguchi's Approach 
· Japanese engineer approach is based on the robust design 
· The central feature - and the feature used most often by north American companies - is parameter design 
· This involves determining the specifications setting for the product that will result in robust design in terms of manufacturing variations, product deteriorations, and conditions during use. 
 
Legal and Ethical Issues 
· Food and drug acts, motor vehicle safety, hazardous products act
·  Product liability 
· Means that a manufacturer is liable for any injuries or damages cause by a faulty product because of poor workmanship or design
·  product liability can be an incentive for design improvements
· Ethical issues often arise in the design of products 
· Designers are often under pressure to speed up the design process and to cut costs 
· These pressures often require them to make trade-off-decision, many of which involve ethical considerations 
 
Design for the environment 
· Techniques used to incorporate environmental concerns, including the three R's of reduce, reuse, and recycle
· Design for energy efficient, define for hazardous material, design for reuse, design for disassembly, design for recycling 
·  Remanufacturing 
· Refers to refurbishing used products by replacing worn-out or defective components, and reselling the products 
· This can be done by the original manufacturer or another company 
· Products with remanufacturing components are automobiles, printers, copies, cameras, computers, telephones
· Design for disassembly 
· Designing products so that they can be taken apart more easily 
· Includes using fewer parts and less material; using snap-fits and fewer screws , nuts, and bolts; using no glue 
· Using common tools to disassemble 
· Recycling 
· Means recovering materials for future use 
· Applies to manufactures parts and materials used during production
 
Concurrent Engineering 
· To achieve a smoother transition from product design to production, many companies are using concurrent engineering 
· Concurrent engineering 
· Means bringing design and manufacturing engineers together early in the design phase to simultaneously develop the product and the processes for creating the product 
· The simultaneous development approach has great appeal 
· Advantages of this approach 
2. Manufacturing engineers and personnel are able to identify production capabilities and capacities. Cost and quality considerations can be greatly influenced by design, and conflicting during production can be greatly reduced 
2. There are early opportunities for design or procurement of critical machines or components, some of which might have long lead times. This can result in shortening the product development process
2. The technical feasibility of a particular design or a portion of a design can be assessed early on.. This can avoid serious problems during production 
2. The emphasis can be on problem resolution instead of conflict resolution 
1. Difficulties for concurrent engineering:
1. Long standing boundaries between design and manufacturing can be difficult to overcome. Bringing a group of people together and thinking that they will be able to work together effectively is probably naïve 
1. There must be extra communication and flexibility is the process is to work, and these can be difficult to achieve 
 
Computer Aided Design (CAD)
· Computer aided design 
· Uses computers graphics for product design 
·    the designer can modify an existing design or create a new one by means of a light pen, key board, joystick, mouse 
· Once the deign is entered the designer can manoeuver it on the screen as if it was a three dimensional object the designer can obtain a printed version of the completed design and file it electronically, making it accessible to people in the firm who need it 
· A benefit of CAD is the increased productivity of designers 
· A second benefit is the creation of a database for manufacturing that can supply needed information on product geometry and dimensions, tolerances, materials etc
 
Design for Manufacturing and Assembly 
· Designers need to clearly understand the capabilities of the production function 
· When opportunities and capabilities do not match, management must consider the potential for expanding or changing capabilities to take advantage of those opportunities 
· Manufacturability is a key concern for manufactured goods; ease of fabrication and/or assembly is important for cost, productivity, and quality 
· Design for manufacturing ( DFM)
· Is used to indicate the designing of products that are compatible with manufacturing capabilities 
· Design for assembly 
· Focuses on reducing the number or parts in an assembly, as well as on the assembly methods and sequence that will be employed 
 
Component Commonality 
· Companies can realize significant benefits when a component can be used in multiple products 
· Example car manufacturers use the same platform and internal components 
 
Differences in Designing Services 
· Differences between goods and services that warrant special consideration for service design:
1. Goods are tangible, services are intangible 
1. Services are created and delivered at the same time. Quality is measured by measuring customer satisfaction   
1. Most services involve some degree of customization(variety). Variety in the length of service. When there is little or no contact a service can be more standardized
1. Services have lower barriers to entry and exit 
1. Location is often important to service design, with convenience as a major factor 
 
The service Design Process in the Financial Sector
· The financial sector is the largest service sector in Canada  
· Few do detailed market study/market research and precommercialized business analysis 
· The reason for this is that most new services offered by a company are copies of successful services offered by a competitor or the company itself 
· In comparing high and low performers it was found the differce was; 'better idea screening' 'preliminary market assessment' 'market research' 'service development' and 'postlaunch review' 
 
Service Design Guidelines 
· A number of simple but highly effective rules are often used to guide the design of services:
1. Have a single, unifying theme, such as convenience or speed 
1. Ensure that the service delivery system has the capability to handle any expected variability in service requirements 
1. Include design features and checks to ensure that service will be reliable and will provide consistently 
1. Design the service delivery system to be user friendly. This is especially true for self-service systems 
 
Quality Function Deployment 
Quality function deployment 
· Is a structured approach for integrating the 'voice of the customer' into product design 
· The purpose is to ensure that customer requirements are factors into every aspect of the process 
· Listening to customers is the central feature 
· The house of quality matrix page 125
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