Unit 1: An Overview of Operations Management

1.1 Introduction 

Efficient and effective management of production resources (human resource, raw materials, etc) is a critical success factor in this global economy. It is a source of strategic growth and competitiveness in the market. 
Operations management is the managing of these productive resources. It entails the design and control of systems responsible for the productive use of human resource, raw materials, equipment   and facilities in the development of a product or service. The way how we manage productive resources is critical to strategic growth and competitiveness.
1.2 Definitions 
   There is no one single definition given to the term operations management (OM). The following are few of the definitions given by different writers. 
· Operation management deals with the production of goods and services that people buy and use every day. It is a function that enables organizations to achieve their goals through efficient acquisitions and utilization of resources.

· OM refers to the interaction and control of the processes that transform input into finished goods and services. 

· OM may be defined as the design, operation and improvement of the production systems that create the firm’s primary products or services.

· OM may be defined as the management of the direct resources required to produce the goods and services provided by an organization. It is the derivative of the organization strategy and mission.
As we will see From Fig.1.1 Production System 
Market place: includes the firm’s customers for its products or services which drives the corporate strategy of the firm. 

Corporate Strategy: is based on the corporate mission and in essence reflects how the firm plans to use all its resources and functions (marketing, finance, and operations) to gain competitive advantage.

Operations strategy: specifies how the firm will employ its production capabilities to support its corporate strategy.

Marketing strategy:  addresses how the firm will sell and distribute its goods and services.

Finance strategy: identifies how best to utilize the financial resources of the firm.

The following model summarizes the field of OM in a broad business context.
Fig.1.1 Production System 
              Operations Management 

As it is shown in figure 1.1, operations management is involved with the selection, organization, and control of resources to produce the desired product or services. 
Its most fundamental characteristics are the processes that convert resources such as raw materials, labor, buildings, managerial skills, knowledge, and machines into outputs that can be exchanged for money through the marketing process. 
The process used in operation system to transform inputs is to some desired outputs consists the five P’s of operation management, that is:
· People (the direct and indirect workforces),

· Plants (factories or service branches)

· Parts (materials or, in case of services, the supplies)

· Processes (equipment and steps by which production is accomplished)

· Planning and control (procedures and information management uses to operate the system). 

1.3     Manufacturing Operations and Service Operations 
Figure 1.2 given below, shows the input-output relationship clearly. 

                                                           Feedback 

Fig. 1.2 The Conversion Process 
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 costs of inputs and the value or price of outputs.
Operations are the processes within organizations that acquire inputs (people, capital, and material) and transform these inputs into outputs (goods & services) consumed by the public. Operations employ labor and management (people) and use facilities and equipment (capital) to change materials(e.g., steel & plastics) into finished goods (e.g., farm tractors)or to provide services (e.g., health care).
Now let us consider how value can be added to an entity by performing an `operation' function.

There are four major ways:

a) Alter: This refers to change in the form or state of the inputs. This change may be physical as in manufacturing, or sensual or psychological such as the feeling of comfort or satisfaction after getting cured from an illness.

b) Transport: The entity gets value added through transport because it may have more value if located somewhere other than where it currently is. Entity may include people, goods or garbage.

c) Store: The value is enhanced if the entity is kept in a protected environment for some period of time, such as potatoes in cold storage or food grains in warehouses.

d) Inspect: The value of an entity may be enriched through an inspection as we better understand its properties and can therefore take more informed decisions regarding their purchase, use, repair etc.
Typical examples of services and goods are given in the Table 1 below.
Table 1: Input transformation output relationship for typical systems

	System
	Primary input
	Resources (components)
	Primary transformation
	Desired output

	Hospital
	Patient
	MDS, nurses medical supplies, equipment, food, bed etc
	Health care (physiological)
	Healthy individuals

	Restaurant
	Hungry customer
	Food, chief waiters
	Well prepared well served food
	Satisfied customers

	Automobile factory
	Sheet steel engine parts
	Tools, equipment, workers
	Fabrication and assembly of car
	High quality cars

	College University
	High school graduate 
	Teachers, books, class rooms 
	Imparting knowledge and skills, information 
	Educated individuals

	Department Store 
	Shoppers 
	Displays, stocks of goods, sales, clerks 
	Attract shoppers promote products 
	Sales to satisfied customers


            Difference between Manufacturing and Service Operations
Services are intangible products and goods are physical products. 
Service sector includes transportation, utilities, lodging, entertainment, healthcare, legal services, education, communications, wholesale & retail trade, banking and finance, public administration, real estate, and miscellaneous services.

Goods are defined as articles of trade, merchandise, or wares. Manufacturing is a specific term referring to the production of goods. The term product refers to services or goods.

Operations management may be defined as the design, operations and improvement of the production systems that creates the firm’s primary products or services. 
The essential difference between the two is that service is an intangible process, while a good is the physical output of a process.  

  For example, both involve design and operating decision. Most of the difference between manufacturing and service operations is that manufacturing is product-oriented and service is act oriented.   The difference involve following:
1. Customer Contact: By its very nature, service involves a much higher degree of customer contact than manufacturing does. The performance of service typically occurs at the point of consumption; that is the two often occur simultaneously. For example surgery requires the presence of the surgeon and the patient. 
  Manufacturing, allows a separation between production and consumption so that manufacturing often occurs in an isolated environment away from the customer. 

2. Uniformity of inputs: Service operations are subject to more variability of inputs than manufacturing operations are. Each patient, each TV repair presents a specific problem that often must be diagnosed before it can be remedied. Low variability of inputs requirements for manufacturing is generally more uniform than for service.

3. Labor content of Jobs: Service by its nature is labor intensive whereas manufacturing is capital intensive.
4. Uniformity of output: Service is variable but manufacturing is low variable or highly uniform.
5. Measurement of productivity. Productivity measurement in manufacturing is straightforward and easy but service productivity measurement is more difficult because, there are certain intangible variables in service that are difficult to measure objectively.
Table2. Difference between manufacturing and service operations (Summary)

	Characteristic
	Manufacturing 
	Service

	Output
	Tangible
	Intangible

	Contact with customer 
	Low
	High

	Uniformity of input 
	High
	Low

	Labor content 
	Low
	High

	 Uniformity of output 
	High
	Low

	Measurement of productivity 
	Easy
	Difficult

	Storage
	Output can be inventoried
	Not

	Delivery time
	Long lead times
	Short lead time

	Quality 
	Objectively determined
	Subjectively determined

	Entrance and exit to the industry
	Difficult 
	Easy 


  To put in another way:

· In services outputs cannot be inventoried while for goods products can be inventoried

· There is extensive customer contact for service while for goods production customer contact is little

· The lead-time is short for services (delivered immediately on spot e.g. doctor) while for goods it is long. 
· Service quality determined with difficulty (customer service and customer satisfaction are difficult to measure.) while product quality can easily be determined.
Operation Function and its Environment
In every business organization there are three basic functions, that is, finance, marketing, production/operation and others such as information system.
a) Finance: is responsible for securing financial resources throughout the organization, as well as budgeting, analyzing investment proposals, and providing funds for operation.
b) Marketing: is responsible for assessing consumer wants and needs, and selling and promoting the organization’s goods or services.

c) Operations: is primarily responsible for producing the goods or providing the services offered by the organization.  
1.4 Operations Decision Making
Hundreds of decisions are made every day in the operation activity. Even minor decisions determine the company’s success or failure. It ranges from simple judgmental to complex analysis which can   also involve judgment (past experience & common sense). They involve a way of blending objective and subjective data to arrive at a choice. The use of   quantitative methods of analysis adds to the objectivity of such decisions. 
Quantitative Approaches to Decision Making
Quantitative approaches to problem solving often embody an attempt to obtain mathematically optimum solutions to managerial problems. The functions are commonly used quantitative approaches like, linear programming, inventory models, forecasting techniques, statistical models. 
Operations decisions become more complex when it involves many variables, the variable are highly interdependent or related, and the data describing the variables are incomplete or uncertain. The necessity of working with incomplete and uncertain data has always been a problem for decision maker. 
A. Decision Making under Certainty 

Different approaches to decision making are available to decision makers. The most widely used decision rule under the certainty situation is break-even analysis (cost-profit-volume analysis), cost-benefit analysis and mathematical programming. 

1. Breakeven Analysis (BEA)
BEA is a widely used decision making tool. It helps to make a decision whether to produce or not a certain level of output. Breakeven point is a level of output   at which, profit is zero or no loss or no gain. Production or operation level below this point results in a loss, whereas level of output above this point helps the company to enjoy some level of profit. Therefore, knowing this point helps the company to take appropriate action. 
Example1: The cost and revenue information of ABC Company are as follows:
Fixed Cost = Br 120,000

Unit Price = Br. 50

Variable Cost/unit = Br. 30

Required: Find the break-even point in terms of units and sales in Birr.

Solution: At BEP, TR = TC
i.e., PQ = VQ + FC

(P-V)Q = FC

                     Q =
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BEP (In Birr) = 6,000 X Br. 50 = Br. 300,000.
Interpretation 

The company, if it wants to be profitable, should produce and sale more than 6, 000 units of output. For example, if the external and internal environment forces it to produce only 3,000 units of the product the company will incur a loss.  
B. Decision Making under Risk 

Decision Tree 

Decision tree is a schematic diagram used to determine expected value. It shows the alternative outcomes and independence of choice. It is used in risk situation where there is only probabilistic information stated in probabilistic value. 

Example: ABC manufacturing firms wants to meet the excess demand to its products. The firm’s management is concerning three alternative courses of action. 

A. Arrange for subcontracting 

B. Begin overtime production 

C. Construct new facilities 

The correct choice depends largely on future demand, which may be low, medium or high. Management ranks the respective probabilities as 10%, 50% and 40% to low, medium and high product demand in the future respectively. A cost analysis reveals the effect on profit of each alternative under a given state. This is given in the payoff table below. 
 Pay off table

	Alternatives
	Profit if Demand is  (Birr)

	
	Low (0.1)
	Medium (0.5)
	High (0.4)

	Arrange for sub contract (A1)
	10,000
	50,000
	50,000

	Over time (A2)
	-20,000
	60,000
	100,000

	New facilities (A3)
	-150,000
	20,000
	200,000


Required: Which alternative is the viable choice?

We can use expected monetary value approach and decision tree to answer this question. 

1. Expected monetary value (EMV) – Determine the expected payoff of each alternative and choose the alternative that has the best expected payoff. 

EMV (A1) =10,000X0.1+0.5X 50,000+0.4X50, 000

                 =1000+25,000+20,000

                 =46,000

EMV (A2) = -20,000X0.1+60,000X0.5+100,000X0.4

                   = -2,000+30,000+40,000

                  = Br. 68,000

EMV (A3) = 150,000X0.1+20,000X0.5+200,000X0.4

                  = -15,000+10,000+80,000

                 = Br.75, 000 (highest expected value) 
Decision: The best alternative is to construct new facilities because it has the highest expected value. 
C. Decision making under uncertainty 

At the opposite extreme is complete uncertainty, no information is available on how likely the various states of nature are under these conditions, four possible decision criteria are:
A. Minimax regret – determine the worst regret for each alternative , and choose the alternative  with  “best worst”
B. Maximax – determine the best possible payoff and choose the alternative with that payoff. It is the most optimistic criterion.
C. Laplace – determine the average payoff, and choose the alternative with the best average. 

D. Maximin- determine the worst possible pay off for each alternative, and then choose the alternative that has the “best worst”.  This is taking the minimum points and choosing greater among these values. 
Example: Based on the above pay off table and assuming that there is not probability value of occurrence of each outcome, determine which alternative would be chosen under each of these strategies. 
a. Maximin 

b. Maximax

c. Laplace 

d. Minimax regret

Solution: 

a) Maximin criterion
The worst pay off for the alternatives are Br. 10,000 for subcontracting, Br.  -20,000 for overtime and Br.  -150,000 for new facilities and 10,000 is the best out of the worst, hence, the decision is to choose subcontracting as an alternative using the maximin criteria.  

 b) Maximax criterion/profit
The best pay off for each alternative, that is, for Subcontracting is 50,000, over time Br. 100,000, and New facilities is Br.  200,000. The decision is to construct new facility which is an alternative with the best payoff value i.e., Br. 200,000

 C)  Laplace criteria

The average payoff of each alternative is; 

A1 = (10,000+50,000+50,000)/3 = 36,667

A2 = (-20,000 + 60,000 + 100000)/3 = 46,667

A3 = (-150,000 + 20,000 + 200000)/3 = 23,333

Decision: use overtime to absorb the excess demand.

d. Minimax regret

Regret values are computed by subtracting each entry in a column from the largest value in the same column.  For example, assume that probability values are not given in the above example.  For the first column, the maximum value is 10000, so the regret values are 10000-10000 =0, 10000-(-20000) =30000, and 10000-(-150000) =160,000.   Regret table
	Alternatives
	Pofit if Demand is  (Birr)

	
	Low
	Medium 
	High 
	Max. regret

	Arrange for sub contract (A1)
	0
	10,000
	150,000
	150,000

	Over time (A2)
	30,000
	0
	100,000
	100,000

	New facilities (A3)
	160,000
	40,000
	0
	160,000


Decision: the minimax regret value is 100,000, so choose overtime as an alternative.
1.5. Productivity Measurement 
Productivity is a very comprehensive concept, both in its aim and also in its operational content. It is a matter of common knowledge that higher productivity leads to a reduction in cost of production, reduces the sales price of an item, expands markets, and enables the goods to compete effectively in the world market. 
It yields more wages to the workers, shorter working hours and greater leisure time for the employees. In fact the strength of a country, prosperity of its economy, standard of living of the people and the wealth of the nation are very largely determined by the extent and measure of its production and productivity. By enabling an increase in the output of goods or services for existing resources, productivity decreases the cost of goods per unit, and makes it possible to sell them at lower prices, thus benefiting the consumers while at the same time leaving a margin for increase in the wages of the workers.

Productivity can be defined in many ways. Some of them are as follows:

• Productivity is nothing but the reduction in wastage of resources such as labor, machines, materials, power, space, time, capital, etc.

• Productivity can also be defined as human endeavour (effort) to produce more and more with less and less inputs of resources so that the products can be purchased by a large number of people at affordable price.

• Productivity implies development of an attitude of mind and a constant urge to find better, cheaper, easier, quicker, and safer means of doing a job, manufacturing a product and providing service.

• Productivity aims at the maximum utilization of resources for yielding as many goods and services as possible, of the kinds most wanted by consumers at lowest possible cost.

• Productivity processes more efficient works involving less fatigue to workers due to improvements in the layout of plant and work, better working conditions and simplification of work. In a wider sense productivity may be taken to constitute the ratio of all available goods and services to the potential resources of the group.
Productivity is a common measure of how well a country, industry or business unit is using its resources (or factors of production). In its broadest sense, productivity is defined as:

Productivity = 
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To increase productivity, we want to make this ratio of output to inputs as large as practical. Productivity is what we call a relative measure. In other words, to be meaningful, it needs to be compared with something else. Comparison can be made with similar operations within its industry, or it can measure productivity over time within the same operation.
Productivity may be expressed as partial measures, multifactor measures, or total measures. If we are concerned with the ratio of output to a single input; we have a partial productivity measure. If we want to look at the ratio of output to a group of inputs (but not all inputs), we have a multifactor productivity measure. If we want to express the ratio of all outputs to all inputs, we have a total factor measure of productivity   that might be used to describe the productivity that might be used to describe the productivity of an entire organization or even a nation.


Partial Measure = 
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Multifactor Measure = 
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Total Measure = 
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Where: L = Labor
      K = Capital

     
      E = Energy   Rm = Raw materials
Example 1: 
A) Determine the productivity of four workers who installed 640 square yards of carpeting in 8 hours per day. 

    B) Calculate the productivity of a machine that produces 60 units in two hours 

 
 Solution: 

a) Productivity = 
[image: image9.wmf] worked

hours

Labor 

installed

carpet 

 

of

 

Yards

 

                     =  
[image: image10.wmf]hours

 

8

 

 

 workers

4

 

yards

 

640

´

 

                     = 
[image: image11.wmf]32

640

  = 20 yards/hour     

b) Productivity =  
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Example 2: A company that produces fruits and vegetable is able to produce 400 cases of canned peaches in one half hour with two workers. What is labor productivity?

Solution: 

Labor productivity   =    [image: image15.png]Quantity produced
Labor hours
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                                = 400 cases per hour

Improving Productivity

Factors Affecting Productivity and Improving 

· Numerous factors affect productivity.  Among them are methods, capital, quality, technology, and management.  

There are a number of key steps that a company or a department can take toward improving productivity:

1. Develop productivity measures for all operations

2. Look at the system as a whole in deciding which operations to concentrate on; it is overall productivity that is important.

3. Develop methods for achieving productivity improvements

4. Establish reasonable goals for improvement.

5. Make it clear that management supports and encourages productivity improvement.

6. Measure improvements and publicize
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