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CHAPTER FOUR - OPERATIONS PLANNING & CONTROL

4.1 Explain Operations Planning and Control
4.2 Aggregate production planning

4.3 Operations Scheduling 
AN OVERVIEW OF OPERATIONS PLANNING ACTIVITIES
Based on time dimension: the time dimension is shown as long, intermediate, and short range
· Long Range Planning: Is generally done annually, focusing on a horizon greater than one year.
· Intermediate Range Planning: Usually covers a period from 6 to 12 months, with time increments that are monthly or sometimes quarterly.
· Short Range Planning: Covers a period from one day or less to six months, with time increment usually weekly.
Fig.4.1: An Overview of Operations Planning Activities
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I. Process Planning: Deals with determining the specific technologies and procedures required to produce a product or service.

II. Strategic Capacity Planning: Deals with determining the long- term capabilities (e.g. size and scope) of the production system.

III. Master Production Schedules (MPS): Generates the amounts and dates of specific items required for each order. 

IV. Material Requirements Planning (MRP): Takes the end product requirements from the MPS and breaks them down into their component parts and subassemblies to create a materials plan. This plan specifies when production and purchase orders must be placed for each part and subassembly to complete the products on schedule.

I. Production –planning system

The mission, corporate and business strategies give the long-term direction of the whole organization. These lead to strategic decisions within the central functions - including an operations strategy. This operations strategy includes capacity plans, which make sure there is enough capacity to meet the long-term demand (see Figure). 

Now we are going to look at the next stages of planning, which move down to tactical and operational levels. These lower plans give timetables for operations, and organise the resources needed to support these. To put it simply, we are going to start planning production. You might think that only manufacturers do production planning, but this is not true. All organizations, including services, have to plan ,their production. If they do not plan for the future, they are working day-to-day, without any continuity, and in constant danger of meeting unexpected circum- stances that they cannot cope with. Planning lets us all face the future with some confidence, rather than descending into inevitable chaos. Capital Trains then expand these timetables into detailed schedules for individual trains and drivers, inspectors, materials and any other resources they need.
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Figure: Summary of planning process




Capital Trains move down from strategic capacity plans, through medium-term schedules of operations, and on to detailed timetables for all of their resources. This planning process is essentially the same for all organizations. Unfortunately, there is some disagreement about the terms used for different levels of planning. We will use the fairly standard terms:

· Capacity plans, which we have already discussed earlier, make sure that there is enough capacity to meet long-term demand. 
· Aggregate plans show the overall production for families of products, typically by month at each location.

· Master schedules show a detailed timetable for making individual products, typically by week. 
· Short-term schedules show detailed timetables for jobs and resources, typically by day
II. Strategic Capacity Planning: Deals with determining the long- term capabilities (e.g. size and scope) of the production system
III. Aggregate Production Planning (APP) 
APP determines the resource capacity a firm will need to meet its demand over an intermediate time horizon--six to twelve months in the future. Within this time frame, it is usually not feasible to increase capacity by building new facilities or purchasing new equipment; however, it is feasible to hire or lay off workers, increase or reduce the work week, add an extra shift, subcontract out work, use overtime, or build up and deplete inventory levels. 

We use the term aggregate because the plans are developed for product lines or product families, rather than individual products. An aggregate production plan might specify how many bicycles are to be produced but would not identify them by color, size, tires, or type of brakes. Resource capacity is also expressed in aggregate terms, typically as labor or machine hours. Labor hours would not be specified by type of labor, nor machine hours by type of machine. And they may be given only for critical work centers. 

For services, capacity is often limited by space--number of airline seats, number of hotel rooms, and number of beds in a correctional facility. Time can also affect capacity. The number of customers who can be served lunch in a restaurant is limited by the number of seats, as well as the number of hours lunch is served. 

There are two objectives to aggregate planning: 

· To establish a company-wide game plan for allocating resources, and 

· To develop an economic strategy for meeting demand. 

The first objective refers to the long-standing battle between the marketing and production functions within a firm. Marketing personnel--who are evaluated solely on sales volume--have the tendency to make unrealistic sales commitments (either in terms of quantity or timing) that production is expected to meet, sometimes at an exorbitant price. Production personnel--who are evaluated on keeping manufacturing costs down--may refuse to accept orders that require additional financial resources (such as overtime wage rates) or hard-to-meet completion dates. The job of production planning is to match forecasted demand with available capacity. If capacity is inadequate, it can usually be expanded, but at a cost. The company needs to determine if the extra cost is worth the increased revenue from the sale, and if the sale is consistent with the strategy of the firm. 
Aggregate plans and master schedules bridge the gap between strategic capacity plans and operational details. Aggregate planning takes the forecast demand and capacity, and uses them to design production plans for each family of products for, typically, each of the next few months: Aggregate plans only look at families of products and are not concerned with individual products. A knitwear manufacturer, for example, produces different styles, colors and sizes of jumpers and skirts. 
The aim of aggregate planning is to design medium-term schedules for making families of products that:

· meet all forecast demand;

· keep within the constraints of the capacity plan;

· keep production relatively stable;

· use available resources efficiently;

· meet any other specific objectives and constraints.

Strategies for Meeting Demand

If demand for a company's products or services are stable over time or its resources are unlimited, then aggregate planning is trivial. Demand forecasts are converted to resource requirements, the resources necessary to meet demand are acquired and maintained over the time horizon of the plan, and minor variations in demand are handled with overtime or under time. Aggregate production planning becomes a challenge when demand fluctuates over the planning horizon. For example, seasonal demand patterns can be met by: 

1. Producing at a constant rate and using inventory to absorb fluctuations in demand (level production) 

2. Hiring and firing workers to match demand (chase demand) 

3. Maintaining resources for high-demand levels 

4. Increasing or decreasing working hours (overtime and under time) 

5. Subcontracting work to other firms 

6. Using part-time workers 

7. Providing the service or product at a later time period (backordering) 

When one of these is selected, a company is said to have a pure strategy for meeting demand. When two or more are selected, a company has a mixed strategy. 

Aggregate Planning for Services

The aggregate planning process is different for services in the following ways: 

8. Most services cannot be inventoried. It is impossible to store an airline seat, hotel room, or hair appointment for use later when demand may be higher. When the goods that accompany a service can be inventoried, they typically have a very short life. Newspapers are good for only a day; flowers, at most a week; and cooked hamburgers, only ten minutes. 

9. Demand for services is difficult to predict. Demand variations occur frequently and are often severe. The exponential distribution is commonly used to simulate the erratic demand for services--high-demand peaks over short periods of time with long periods of low demand in between. Customer service levels established by management express the percentage of demand that must be met and, sometimes, how quickly demand must be met. This is an important input to aggregate planning for services. 

10. Capacity is also difficult to predict. The variety of services offered and the individualized nature of services make capacity difficult to predict. The "capacity" of a bank teller depends on the number and type of transactions requested by the customer. Units of capacity can also vary. Should a hospital define capacity in terms of number of beds, number of patients, size of the nursing or medical staff, or number of patient hours? 

11. Service capacity must be provided at the appropriate place and time. Many services have branches or outlets widely dispersed over a geographic region. Determining the range of services and staff levels at each location is part of aggregate planning. 

12. Labor is usually the most constraining resource for services. This is an advantage in aggregate planning because labor is very flexible. Variations in demand can be handled by hiring temporary workers, using part-time workers, or using overtime. Summer recreation programs and theme parks hire teenagers out of school for the summer. Federal Express staffs its peak hours of midnight to 2 a.m. with area college students. 

Thus the aggregate production planning includes:
A. Mater Production Schedule

B. Material Requirement planning

C. Order Scheduling

A. MASTER PRODUCTION SCHEDULE

We can expand the aggregate plan to give more details, which are shown in a master schedule. The master schedule gives a detailed timetable for making individual products. This schedule achieves the production specified in the aggregate plan as efficiently as possible.

The master schedule is derived from the aggregate plan, so the total production given in the master schedule must equal the production 'specified 'in the aggregate plan. There may be some differences to allow or short-term variations, incorrect forecasts, capacity constraints and so on, but these should be small. Master schedules are designed close to the start of production, so some orders may already have been received. We can find the demand from: 

· production specified by the aggregate plan; 
· updated figures from more recent forecasts; 
· actual customer orders booked for the period. 

B. MATERIAL REQUIREMENT PLANNING
We need to do Material Requirement Planning (MRP) to manufacture the specified number of final products as per the Master Production Schedule(MPS).MRP is a technique for determining the quantity and timing for the acquisition of dependent items needed to satisfy master schedule requirements.
C. OPERATION SCHEDULING
Detailed day-to- day planning of operations is called scheduling. Scheduling decisions allocate available capacity or resources (equipment, labor and space) jobs, activities, tasks or customers over time. Since scheduling is an allocation decision, it uses the resources made available by facilities decisions and aggregate planning. Therefore, scheduling is the last and most constrained decision in the hierarchy of capacity planning decisions. 

In practice, scheduling results in a time phased plan, or schedule, of activities. The schedule indicates what is to be done, when, by whom, and with what equipment. Scheduling should be differentiated from aggregate planning. Aggregate planning seeks to determine the resources needed, while scheduling allocates the resources made available through aggregate planning in the best manner to meet operations objectives. 

Scheduling deals with questions such as

· Which work centers will do which job?
· When should an operation / job be started? When should it end?
· On which equipment should it be done, and by whom?
· What is the sequence in which jobs/ operations need to be handled in facility or on equipment?

The primary objective of short range scheduling in any type of production operation include

· Minimizing waste and inefficiency of human, technology and system resources
· Maximizing customer service

Scheduling Methods: The selection of the methods depends on the volume of orders and nature of the operation. Most of the scheduling methods can be categorized as being forward scheduling, backward scheduling, or some combination of both.
· Forward Scheduling.  In forward scheduling actual production activities begin when a job order is received. Materials and production capacity are immediately allocated to satisfy the job order on its arrival. Forward scheduling refers to the situation in which the system takes an order and then schedules each operation that must be completed forward in time. Forward scheduling is used in fabrication operations in which custom products are the norm and product demand is unknown until announced by the customer. Scheduling operating rooms, doctors, nurses, and equipment for surgery in hospitals is one example of forward scheduling in a service operation.
· Backward Scheduling. In backward scheduling, production activities are scheduled by their due dates, i.e., starting in reverse order with the due dates for job orders, production activity is scheduled backward from the finished product to the procurement of materials.  Backward scheduling starts from some date in the future (a due date) and schedules the required operations in reverse sequence. The backward schedule tells when an order must be started in order to be done by specific date. An MRP system is an example of an infinite, backward scheduling system for materials.

Backward scheduling is ideal for manufacturing organizations that use MRP systems in service operations in which demand for services is known ahead of time. When a customer special orders an automobile from a manufacturer or a motion picture service organization produces a film, backward scheduling is necessary to complete these products.
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