Production and Operation Management
Chapter 1
Introduction
To many people, the term production conjures up images of factories, machines, and assembly lines. Interestingly enough, the field of production management in the past focused almost exclusively on manufacturing management, with a heavy emphasis on the methods and techniques used tin operating a factory. In recent years, the scope of production management has broadened considerably. Production concepts and techniques are applied to a wide range of activities and situations outside manufacturing; that is in service such as health care, food services, recreation, banking, hotel management, retail sales, education, transportation and government. This broadened scope has given the field the name production/operations management, or more simple operations management, a term that more closely reflects the diverse nature of activates to which its concepts and techniques are applied. 
P/OM is the process, which combines and transfer various resources used in the production/operations subsystem of the organization into value added product/services in a controlled manner as per the policies of the organization. It is that part of an organization, which is concerned with the transformation of a range of inputs into the required (product/services) having the requisite quality level.
We can use an airline company to illustrate a production/ operation system. The system consists of the airplanes, airport facilities and maintenance facilities, sometimes spread out over a wide territory. Most of the activities performed by management and employees fall into the realm of operations management:
Forecasting such things as weather and landing conditions, seat demand for flights and the growth in air travel.
Capacity planning, essential for the airline to maintain the cash flow and make a reasonable profit. (Too few or too many planes, or even the right number of planes but in the wrong place, will hurt profits).
Scheduling of planes for flights and for routine maintenance; scheduling of pilots and flight attendants; and scheduling of ground crews, counter staff, and baggage handlers.
Managing inventory of such item as foods and beverages, first-aid equipment, in-flight magazines, pillows and blankets, life preservers. 
Assuring quality, essential in flying and maintenance operations, where the emphasis is on safety. Also important in dealing with customers at ticket counters, check-in, telephone reservations, and curb service, where the emphasis is on efficiency and courtesy.
Employee motivation and training in all phases of operations 
Locations of facilities according to managers’ decisions on which cities to provide service for, where to locate maintenance facilities, and where to locate major and minor hubs.
Now consider a bicycle factory. This might be primarily an assembly operation: buying components such as frames, tries wheels, gears, and other items from suppliers, and then assembling bicycles. The factory might also do some of the fabrication work itself, forming materials such as paint, nuts and bolts, and tires. Among the key management tasks in either case are scheduling production, deciding which components to make and which to buy, ordering parts and materials, deciding on the style of bicycle to produce and how many, purchasing new equipment to replace old or worn out equipment, maintaining equipment, motivating workers and ensuring that quality standards are met. 
Obviously, an airline company and a bicycle factory are completely different types of operations. One is primarily a service operation, the other a producer of goods. Nonetheless, these two operations have much in common. Both involve scheduling and maintaining equipment, satisfying quality standards, and above all satisfying customers. In both systems the success of the business depends on short and long term planning. 
Concept of Production
Production function is that part of an organization, which is concerned with the transformation of a range of inputs into the required outputs (products) having the requisite quality level. Production is defined as “the step-by-step conversion of one form of material into another form through chemical or mechanical process to create or enhance the utility of the product to the user.”Thus production is a value addition process. At each stage of processing, there will be value addition. Edwood Buffa defines production as ‘a process by which goods and services are created’. Some examples of production are: manufacturing custom-made products like, boilers with a specific capacity, constructing flats, some structural fabrication works for selected customers, etc., and manufacturing standardized products like, car, bus, motor cycle, radio, television, etc.
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Concept of Operations
An operation is defined in terms of the mission it serves for the organization, technology it employs and the human and managerial processes it involves. Operations in an organization can be categorized into manufacturing operations and service operations. Manufacturing operations is a conversion of process that includes manufacturing yields a tangible output: A product, whereas, a conversion process that includes service yields an intangible output: An act, a performance, an effort.
Distinction b/W Manufacturing Operations & Service Operations
· Tangible/Intangible nature of output
· Consumption of output
· Nature of work (job)
· Degree of customer contact
· Customer participation in conversion
· Measurement of performance.
	Manufacturing is characterized by tangible outputs (products), outputs that customers consume overtime, jobs that use less labor and more equipment, little customer contact, no customer participation in the conversion process (in production), and sophisticated methods for measuring production activities and resource consumption as product are made.
Definition of Operations Management
· The management of that part of an organization that is responsible for producing goods and/or services.The management of systems or processes that create goods and/or provide services.
i.e. Every book you read, every e-mail you send or every medical treatment you receive involves the operation function of one or more organizations.
The aim of production and operations is to satisfy people’s wants or needs. 
· Operations Management affects: 
· The collective success or failure of companies’ POM 
· Companies’ ability to compete
· Nation’s ability to compete internationally
Production Management
Production Management is a process of planning, organizing, directing and controlling the activities of the production function. It combines and transforms various resources used in the production subsystem of the organization into value added product in a controlled manner as per the policies of the organization. E.S Buffa defines “Production management deals with decision making related to production process so that the resulting goods or services are produced according to specifications, in the amount and by the schedule demanded and out of minimum cost.”
	Objectives of Production Management:
The objective of the production management is ‘to produce goods services of right quality and quantity at the right time and right manufacturing cost’.
· Right quality 
The quality of product is established based upon the customers’ needs. The right quality is not necessarily best quality. It is determined by the cost of the product and the technical characteristics as suited to the specific requirements.
· Right quantity 
The manufacturing organization should produce the products in right number. If they are produced in excess of demand the capital will block up in the form of inventory and if the quantity is produced in short of demand, leads to shortage of products.
· Right time 
Timeliness of delivery is one of the important parameter to judge the effectiveness of production department. So, the production department has to make the optimal utilization of input resources to achieve its objective.
· Right manufacturing cost
Manufacturing costs are established before the product is actually manufactured. Hence, all attempts should be made to produce the products at pre-established cost, so as to reduce the variation between actual and the standard (pre-established) cost.
Why study operations management?
You may be wondering why you need to study operations management. Actually there are a number of very good reasons. One is that operations management activities are at the core all business organizations, regardless of what business they are in. Second, 35% of more of all jobs are in operations management related areas such areas as customer service, quality assurance, production planning controlling, scheduling, job design, inventory management, and many more. Third, activities in all of the other areas of business organizations, such as finance, accounting, human resources, logistics, marketing, purchasing, as well as others are all interrelated with operations management activities so it is essential for these people to have a basic understanding of operations management. 
Functions with business organizations
 Organizations are formed to pursue goals that are achieved more efficiently by the concerted efforts of a group of people then by individuals working alone. Business organizations are devoted to producing goods and providing services. They may be for-profit or nonprofit organizations. Their goals, products and services may be similar or quite different. Nonetheless, their functions and the way they operate are similar. 
A typical business organization has three basic functions: finance, marketing and production/operations. There three functions and other supporting functions, perform different but related activities necessary for the operation of the organization. The interdependency of the major functions is depicted by overlapping. The function must interact to achieve the goals and objectives of the organization, and each makes an important contribution. Often the successes of an organization depend not only on how well each area performs but also on how well the areas interface with each other.  

Lets take a closer look at these functions.	
Operations
The operational function consists of all activities directly related to producing goods or providing services. The production function exists not only in manufacturing and assembly operations, which are goods –oriented, but also in areas such as health care, transportation, food handling, and retailing, which are primarily service-oriented. 
The operations function is the core of most business organizations; it is responsible for the creation of an organization’s good and services. Inputs are used to obtain finished goods or services using one or more transformation processes (e.g. storing, transporting, and cutting). To ensure that the desired outputs are obtained, measurements are taken at various points in the transformation process (Feedback) and then compared with previously established standards to determine whether corrective action is needed or preventive actions. 
The essence of the operations function is to add value during the transformation process. Value added is the term used to describe the difference between the cost of inputs and the value or price of outputs. In nonprofit organizations, the value of outputs (e.g. highway construction, police and fire protection) is their value to society; the greater the value added the great the effectiveness of these operations. In for-profit organizations, the value of outputs is measured by the price that customer are willing to pay for those goods or services. 
Finance
The finance function comprises activities related to securing resources at favorable prices and allocating those resources throughout the organization. Finance and operations management personnel cooperate by exchanging information and expertise in such activities as: 
1. Budgeting. 2. Economic analysis of investment proposals. 3. Provision of funds.
Marketing
Marketing consists of selling and/or promoting the goods or services of an organization. Advertising and pricing decision are made by marketing people. Marketing is also responsible for assessing customer wants and needs, and for communicating those to operations people (short term) and to design people (long term). That is, operations needs information about demand over the short-to-intermediate term so that I can plan accordingly. Marketing can provide valuable insight on what competitors are doing marketing can also supply information on consumer preferences so that design will know the kinds of products and features needed; operations can supply information about capacities and judge the manufacturability of design. 
Other Functions
There are a host of other supporting functions that interface with operations, finance and marketing. Among them are accounting and purchasing, Also depending on the nature of the organization, they may include personnel or human resources, product design and development, industrial engineering and maintenance.
Accounting has responsible for preparing the financial statements, including the income statement and balance sheet. It also supplies information to management on costs of labor, material, and overhead and may provide reports on items such as scrap, downtime and inventories. 
Purchasing has responsibility for procurement of materials, supplies and equipment. Close contact with operations is necessary to ensure correct quantities and timing of purchases. 
The personnel department is concerned with recruitment and training of personnel, labor relations, contact negotiations, wage and salary administration, assisting in manpower projections, and ensuring the health and safety of employees.   
Public relations has responsibility for building and maintaining a positive public image of the organization. This involves news releases announcing promotions, and new product and services. It may also involve such things as sponsoring a Little League term, donating to cultural events, giving public tours of faculties and sponsoring community affairs.
Others may include Industrial Engineering, distribution, and maintenance.  
HISTORICAL EVOLUTION OF PRODUCTION AND OPERATIONS MANAGEMENT
For over two centuries operations and production management has been recognized as an important factor in a country’s economic growth.
The traditional view of manufacturing management began in eighteenth century when Adam Smith recognized the economic benefits of specialization of labor. He recommended breaking of jobs down into subtasks and recognizes workers to specialized tasks in which they would become highly skilled and efficient. In the early twentieth century, F.W. Taylor implemented Smith’s theories and developed scientific management. From then till 1930, many techniques were developed prevailing the traditional view. Brief information about the contributions to manufacturing management is shown in the Table 1.1.[image: ]
Production management becomes the acceptable term from 1930s to 1950s. As F.W. Taylor’s works become more widely known, managers developed techniques that focused on economic efficiency in manufacturing. Workers were studied in great detail to eliminate wasteful efforts and achieve greater efficiency. At the same time, psychologists, socialists and other social scientists began to study people and human behavior in the working environment. In addition, economists, mathematicians, and computer socialists contributed newer, more sophisticated analytical approaches. With the 1970s emerge two distinct changes in our views. The most obvious of these, reflected in the new name operations management was a shift in the service and manufacturing sectors of the economy. As service sector became more prominent, the change from ‘production’ to ‘operations ‘emphasized the broadening of our field to service organizations. The second, more suitable change was the beginning of an emphasis on synthesis, rather than just analysis, in management practices.


Chapter 2
This chapter discusses productivity, competitiveness, and strategy: three separate but related topics that are vitally important to business organizations. Productivity relates to effective use of resources: Competitiveness relates to how effective an organization is in the marketplace compared with other organizations that offer similar products or services: and strategy relates to the plans that determine the directions an organization takes in pursuing its goals.
Productivity 
One of the primary responsibilities of an operations manager is to achieve productive use of an organization’s resource. The term productivity is used to describe this. Productivity is an index that measure output (goods and services) relative to the input (labor, materials, energy, and other resources) used to produce them. It is usually expressed as the ratio of output to input:
Productivity = output/input
A productivity ratio can be computed for a single operation, a department, an organization or even an entire county. 
Productivity measure can be based on a single input (partial productivity), on more than one input (multifactor productivity), or an all input (total productivity). The choice of productivity measure depends primarily on the purpose of the measurement. If the purpose is to track improvement in labor productivity, then labor becomes the obvious input measure.
The unit s of output used in productivity measures depend on the type of job performed. The following are examples of labor productivity. 
Yards of carpet installed/labor hours = yards of carpet installed per labor hour
Number of offices cleaned/number of shifts = number of offices cleaned per shift
Board feet of lumber cut/ number of weeks = board feet of lumber cut per week
	Partial measures 
	output/labor 
	output/machine
	output/capital
	output/energy

	Multifactor measures 
	output/labor+machine
	Output/labor + Capital + energy
	
	

	Total measure
	Goods or Services produced/ all inputs used to produce them 
	
	
	





	Labor productivity
	Units of outputs per labor hour
Units of output per shift
Value-added per labor hour
Dollar value of output per labor hour

	Machine Productivity
	Units of outputs per machine hour
Dollar value of output per machine hour

	Capital productivity
	Units of output per dollar input 
Dollar value of output per dollar input

	Energy productivity
	Units of output per kilowatt-hour
Dollar value of output per kilowatt-hour



Similar examples can be listed for machine productivity (e.g. the number of pieces per hour turned out by a machine)
Determine the productivity for these cases:
a. Four workers installed 720 square yards of carpeting in eight hours.
b. A machine produced 68 usable pieces in two hours. 
a. Productivity = yards of carpet installed/labor hours worked
= 720 square yards/ 4 workers * 8 hours/worker
= 720 yards/ 32 = 22.5 yard/hour
b. Productivity = usable pieces/ production time
= 68 pieces/ 2 hour
= 34 pieces/ hour
Productivity measures are useful on a number of levels. For an individual department or organization, productivity measure can be used to track performance over time this allows manager to judge performance and to decide where improvements are needed. Productivity measures can also be used to judge performance of an entire industry or the (national) productivity of a country as a whole. These productivity measures are aggregate measures determined by combining productivity measures of various companies or industries. 
In essence, productivity measurements serve as scorecards of the effective use of resources. Business leaders are concerned with productivity as it relates to competiveness.  If two firms both have the same level of output, but one requires less input because of higher productivity, that one will be able to charge a lower price and consequently increase its share of the market. Or that first might elect to charge the same price, thereby reaping a greater profit. Government leaders are concerned with national productivity because of the close relationship between productivity and a nation’s standard of living. High levels of productivity are largely responsible for the relatively high standards of living enjoyed by people in industrial nations. Furthermore, wage and price increases not accompanied by productivity increase tend to create inflationary pressures on a nation’s economy.

Factors that affect productivity
Numerous factors affect productivity. Among them are methods, capital, quality, technology and management.
Other factors are  
· Standardization
· Quality
· Use of Internet
· Computer viruses
· Searching for lost or misplaced items
· Scrap rates
· New workers 
· Safety
· Shortage of IT workers
· Layoffs
· Labor turnover
· Design of the workspace
· Incentive plans that reward productivity
Improving productivity
A company or a department can take a number of key steps toward improving productivity.
1. Develop productivity measures for all operations; measurement is the first step in managing and controlling an operation.
2. Look at the system as a whole in deciding which operations are most critical; it is overall productivity that is important.
3. Develop methods for achieving productivity improvements, such as soliciting ideas from workers (perhaps organizing teams of workers, engineers and managers), studying how other firms have increased productivity, and reexamining the way work is done. 
4. Establish reasonable goals for improvement
5. Make it clear that management supports and encourages productivity improvement. Consider incentives to reward workers for contributions.
6. Don’t confuse productivity with efficiency. Efficiency is a narrower concept that pertains to getting the most out of a given set of resources; productivity is a broader concept that pertains to effective use of overall resources. For example, an efficiency perspective on mowing a lawn given a hand mower would focus on the best way of use the hand mower; a productivity perspective would include the possibility of using a power mower. 
Competitiveness
Companies must be competitive to sell their goods and services in the market place. Competitiveness is an important factor in determining whether a company prospers, barely gets by, or fails. Business organizations compete with one another in a variety of ways. Key among them are price, quality, product or service differentiation, flexibility, and time to perform certain activities. 
1. Price is the amount a customer must pay for the product or service. If all other factors are equal, customers will choose the product or service that has the lower price. Organizations that compete on price may settle for lower profit margins, bust most focus on lowering costs of goods or services.
2. Quality refers to materials and workmanship as well as design. Generally, it relates to the buyer’s perceptions of how well the product or service will serve its purpose. 
3. Product differentiation refers to any special features (e.g. design, cost, quality, ease of use, convenient location, warranty) that cause a product or service to be perceived by the buyer as more suitable than a competitor’s product or services.
4. Flexibility is the ability to respond to changes. The better a company or department is at responding to changes, the greater its competitive advantage over another company that is not as responsive. The changes might relate to increases or decreases in volume demanded, or to change in the design of goods or services.
5. Time refers to a number of different aspects of an organization’s operations. One is how quickly a product or service is delivered to a customer. Another is how quickly new products or services are developed and brought to the market. Still another is the rate at which improvements in products or processes are made. 
Organizations fail, or perform poorly, for a variety of reasons. Being aware of those reasons can help managers avoid making similar mistakes. Among the most common mistake are the followings.
1. Putting too much emphasis on short-term financial performance at the expense of research and development. 
2. Failing to take advantage of strengths and opportunities, and or/failing to recognize competitive advantage. 
3. Neglecting operations strategy. 
4. Placing too much emphasis on product and service design and not enough on process design. 
5. Neglecting investments in capital and human resources.
6. Failing to establish good internal communications and cooperation among different functional areas
7. Failing to consider customer wants and needs.
The key to successfully competing is to determine what customers want and then direct efforts toward meeting (or even exceeding) customer expectations. There are two basic questions that must be addressed. First: what do the customers want (i.e value)? Second: How can we deliver that to them? One way to express customer value-and direct the organization’s efforts in satisfying customers- is with the following relationship.
Value = performance/cost 		= quality+speed+flexibility/ cost
In this model, product differentiation is included as part of quality. What the relationship says is that a customer will evaluate a product or service by its performance (as measured by the three factors) relative to its cost. As you might guess, depending on the nature of the product or service, and the customer, what is most important in the value relationship differs. Thus, in some instance, quality may be more (or less) important than speed and/or flexibility.
Strategy
An organization’s strategy has a long-term impact on the nature and characteristics of the organization. In large measure, strategies affect the ability of an organization to compete or, in the case of a nonprofit organization, the ability to serve its intended purpose. 
In this section, you will learn about both organization strategies and operations strategies, and how they influence an organization. The nature of an organization’s strategies depends on its mission.
Mission
An organization’s mission is the basis of the organization- the reason for its existence. Missions vary from organization to organization, depending on the nature of their business. A hospital’s mission would be to provide health care, a construction firm’s mission might be to construct new, single family homes; and an insurance firm’s mission might be to provide life insurance only or perhaps a full range of insurance (home, auto, life, accident). Part of the mission of nonprofit organization is to provide services to clients, while part of the mission of for-profit organizations is to provide profits for owners. 
It is important that an organization have a clear and simple mission statement, one which answers the questions, “What business are we in?” the mission statement should serve to guide formulation of strategies for the organization as well as decision making at all levels. Not all organizations have mission statement, perhaps their leaders lack an awareness of how important such a statement is, or perhaps they are unclear about what the mission should be. Without a clear mission, an organization is unlikely to achieve its true potential, because there is little direction for formulating strategies. 
Strategies and Tactics
A mission statement provides a general direction for an organization and gives rise to organizational goals, which provide substance to the overall mission. For example, one goal of an organization may be to capture a certain percent of market share for a product; another goal may be to achieve a certain level of profitability. Taken together, the goals and the mission establish a destination for the organization. 
Strategies are plans for achieving goals. If you think of goals as destinations, then strategies are the road maps for reaching the destinations. Strategies provide focus for decision making. Generally speaking, organizations have overall strategies called organization strategies, which relate to the entire organization, and they also have functional strategies, which relate to each of the functional areas of the organization. The functional strategies should support the overall strategies of the organization, just as the organizational strategies should support the goals and mission of the organization. 
Tactics are the methods and actions used to accomplish strategies. They are more specific in nature than strategies, and they provide guidance and direction for carrying out actual operations, which need the most specific and detailed plans and decision making in an organization. You might think of tactics as they “how to” part of the process (e.g. how to reach the destination, following the strategy road map) and operations as the actual “doing” part of the process. 
It should be apparent that the overall relationship that exists from the mission down to actual operations is hierarchical in nature 
Example
Rita is a high school student in Southern California. She would like to have a career in business, have a good job, and earn enough income to live comfortably. A possible scenario for achieving her goals might look something like this:
Mission: Live a good life
Goal: successful career, good income
Strategy: obtain a college education
Tactics: select a college and major; decide how to finance college
Operations: register, buy books, take courses, study

Operations strategy
The organization strategy provides the overall direction for the organization. It is broad in scope, covering the entire organization. Operations strategy is narrower in scope, dealing primarily with the operations aspect of the organization. Operations strategy relates to product, processes, methods operating resources, quality, costs, lead times, and scheduling.
In order for operations strategy to be truly effective, it is important to link it to organization strategy; that is, the two should not be formulated independently. Rather, formulation of organization strategy should take into account the realities of operations’ strengths and weaknesses, capitalizing on strengths and dealing with weaknesses. Similarly, operations strategy must be consistent with the overall strategy of the organization, and formulated to support eh goals of the organizations. This requires that senior managers work with functional units to formulate strategies that will support, rather than conflict with, each other and overall strategy of the organization. As obvious as this may seem, it doesn’t always happened in practice. Instead, we may find power struggles between various functional units. These struggles are detrimental to the organization because they pit functional units against each other rather than focusing their energy on making the organization more competitive and better able to serve the customer. Some of the latest approaches in organization, involving teams of manager and workers, may reflect a growing awareness of the synergistic effects of working together rather than competing internally. 
Strategy formulation
To formulate an effective strategy, senior management must take into account the distinctive competencies of the organizations, and they must scan the environment. They must determine what competitors are doing, or planning to do, and take that into account. They must critically examine other factors that could have either positive or negative effects. This is sometimes referred to as the SWOT approach.
In formulating a successful strategy, organizations must take into account both order qualifiers and order winners. Terry Hill describes order qualifiers as those characteristics that potential customers perceive as minimum standards of acceptability to be considered as potential for purchase. However, that may not be sufficient to get a potential customer to purchase from the organization. Order winners are those characteristics of an organization’s goods or services that cause them to be perceived as better than the competition. 
Distinctive competencies are those special attributes or abilities posed by an organization that give it a competitive edge. In effect, distinctive competencies relate to the ways that organizations compete. As noted previously, these can include price (based on some combination of low costs of resources such as labor and materials, low operating costs, and low production costs); quality (high performance or consistent quality); time (rapid delivery or on-time delivery), flexibility (variety or volume); customer service; and location

	
	Competency 
	Examples of companies or services 

	Price
	Low cost
	US first-class postage
Motel-6 Red Roof Inns
Mail-order computers

	Quality
	High performance design and/or high quality
	Sony TV
Lexus, Cadillac
Disneyland
Fiver-star restaurants or hotels

	
	Consistent quality
	Coca-Cola, Pepsi Cola
Kodak, Xerox, Motorola,
Electrical Power

	Time
	Rapid Delivery
	McDonald’s restaurants
Express Mail
UPS
Domino’s Pizza

	
	On time Delivery
	One hour Photo 
Federal Express
Express Mail

	Flexibility
	Variety
	Burger King (Have it your way)
Hospital emergency room
McDonald’s (business welcome)
Toyota
Supermarkets (additional checkouts)

	Service
	Superior Customer Service
	Disneyland
HP
IBM
Nordstroms

	Location
	Convenience
	Supermarkets, dry cleaners
Mall stores
Service stations 
Banks, ATMs



Environmental Scanning is the considering of events and trends that present either threats or opportunities for the organization. Generally these include competitors’’ activities:  changing consumer needs; legal, economic, political, and environmental issues; the potential for new markets; and the like. Depending on the nature of an organization and the locations of customers, these issues may be global, national, regional or local. Thus the disintegration of the former Soviet Union in 1991-92, the reunification of Germany, and the formation of the European Union would have major input into the strategic planning of such global companies as the Ford Motor Companies, General Motors, Kodak, Coca-cola, Pepsi Co, and IBM, but would have little direct impact n local business such as supermarkets or landscaping firms. Companies that are local suppliers for global companies, however, may be affected by international events. 
Important factors may be internal or external. The key external factors are:
1. Economic Conditions. These include the general health and direction of the economy, inflation and deflation, interest rates, tax laws and tariffs.
2. Political condition. These include favorable or unfavorable attitudes business, political stability or instability and wars. 
3. Legal environment. This includes antitrust laws, government regulations trade restrictions, minimum wage laws, product liability laws and recent court experience, labor laws, and patents.
4. Technology. This can include the rate at which product innovations are occurring, current and future process technology (equipment, materials handling) and design technology.
5. Competition. This includes the number and strength of competitors, the basis of competition (price, quality, and special features) and the ease of market entry.
6. Markets. This includes size, location, rand loyalties, ease of entry, and potential for growth, long term stability, and demographics.  
The organization must also take into account various internal factors that relate to possible strengths or weaknesses. Among the key internal factors are:
1. Human Resources. These include the skills and abilities of managers and workers; special talent (creativity, designing, problem solving); loyalty to the organization; expertise, dedication; and experience. 
2. Facilities and equipment. Capacities, location, age, and cost to maintain or replace can have significant impact on operations.
3. Financial resources. Cash flow, access to additional funding, existing debt burden, and cost of capital are important considerations. 
4. Customers. Loyalty, existing relationships, and understanding of wants and needs are important. 
5. Products and services. These include existing products and services, and the potential for new products and services.
6. Technology. This includes existing technology, the ability to integrate new technology, and the probable impact of technology on current and future operations. 
7. Suppliers. Supplier relationship, dependability of suppliers, quality flexibility and service are typical considerations. 
8. Other. Other factor include patents, labor relations, company or product image, distribution channels, relationship with distributors, maintenance of facilities and equipment, access to resources, and access to markets. 

Quality and time Strategies
Traditional strategies of business organizations have tended to emphasize cost minimization or product differentiation. While not abandoning those strategies, many organization are now adopting strategies that are based on quality and/or time. These two approaches are rapidly gaining favor throughout the business world. They are exciting and challenging, for they promise to significantly change the way business organization operate.
Quality-based strategies focus on satisfying the customer by integrating quality into all phases of the organization. This includes not only the final product or service provided to the customer but also the related processes such as design, production, and service after the sale. 
[bookmark: _GoBack]Time-bases strategies focus on reducing the time required to accomplish various activates  (e.g. develop new product or services and market them, respond to a change in customer demand, or deliver a product or perform a service). By doing so, organization seeks to improve service to the customer and to gain a competitive advantage over rivals who take more time to accomplish the same tasks. 
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TABLE 1.1 Historical summary of operations management

Date Contribution Contributor
1776 Specialization of labour in manufacturing ‘Adam Smith
1799 Interchangeable parts, cost accounting Eli Whitney and others
1832 Division of labour by skill; assignment of jobs by skill;
basics of time study Charles Babbage
1900 Scientific management time study and work study
developed; dividing planning and doing of work Frederick W. Taylor
1900 Motion of study of jobs Frank B. Gilbreth
1901 Scheduling techniques for employees, machines jobs in
‘manufacturing Henry L. Gantt
1915 Economic lot sizes for inventory control F.W. Harris
1927 Human relations; the Hawthorne studies Elton Mayo
1931 Statistical inference applied to product quality: quality
control charts W.A. Shewart
1935 Statistical sampling applied to quality control: inspection
sampling plans HF. Dodge & HG. Roming
1940 Operations research applications in World War II P.M. Blacker and others.
1946 Digital computer John Mauchlly and
J.P. Eckert
1947 Linear programming G.B. Dantzig, Williams &
others
1950 Mathematical programming, on-linear and stochastic A. Charnes, W.W. Cooper
processes & others
1951 Commercial digital computer: large-scale computations
available. Sperry Univac
1960 Organizational behaviour: continued study of people
at work L. Cummings, L. Porter
1970 Integrating operations into overall strategy and policy, | W. Skinner J. Orlicky and
Computer applications to manufacturing, Scheduling G. Wright
and control, Material requirement planning (MRP)
1980 Quality and productivity applications from Japan: W.E. Deming and
robotics, CAD-CAM J. Juran.
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