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UNIT 4: OPERATIONS PLANNING & CONTROL
 Introduction

Production is an organized activity of converting raw materials (RM) into useful products.  Production system requires the optimal utilization of natural resources like men (labor), money, machine, materials, and time.   Production planning is done in order to anticipate possible difficulties, and decide in advance as to how the production should be carried out in a best and economical way.

Operation and Production are sometimes used as synonyms but in reality operation is a more comprehensive term, whereas production is a special type of operation in industrial context. Operation could be a fighting a war or a literacy drive among masses or poverty eradication from society and so on. Here are a couple of definitions of Operations Planning and Control (OPC).

Production, or Operations Planning and Control (OPC) is concerned with implementing the plans, i.e., the detailed scheduling of jobs, assigning of workloads to machines (and people), and the actual flow of work through the system.

Operations Planning and Control (OPC) philosophy is: “First plan your work, and then work your plan”.     An operation planning is concerned with the determination, acquisition and arrangement of all facilities necessary for the future operations, whereas Operations control is concerned with the implementation of a predetermined operations plan or policy and the control of all aspects of operations according to such a plan or policy. It is also called ‘Production Planning and Control (PPC)’ in manufacturing sector.

  OPC or PPC is the process of planning the production in advance, setting the exact route of each item, fixing the starting and finishing date for each item, giving production orders to shop and lastly following up the progress of products according to orders. It is also called the ‘nerve center’ of the factory.
Key questions
➤ How do supply and demand affect planning and control?

➤ what are the activities of planning and control?
Planning and control is concerned with the reconciliation between what the market requires and what the operation’s resources can deliver. Planning and control activities provide the systems, procedures and decisions which bring different aspects of supply and demand together. The purpose is always the same–to make a connection between supply and demand that will ensure that the operation’s processes run effectively and efficiently and produce products and services as required by customers. 
The Difference between Planning and Control

  The division between planning and control is not always clear.   Planning is a formalization of what is intended to happen at some time in the future. But a plan does not guarantee that an event will actually happen. Customers change their minds about what they want and when they want it.  

 Control is the process of coping with changes. It may mean that plans need to be redrawn. It may also mean that an ‘intervention’ will need to be made in the operation to bring it back ‘on track’– for example, finding a new supplier that can deliver quickly, repairing the machine which failed, or moving staff from another part of the operation to cover for the absentees. Control makes the adjustments which allow the operation to achieve the objectives that the plan has set, even when the assumptions on which the plan was based do not hold true.
Long, medium and short-term planning and control

The nature of planning and control activities changes over time. 
In the very long term, operations managers make plans concerning what they intend to do, what resources they need, and what objectives they hope to achieve. The emphasis is on planning rather than control, because there is little to control as such. They will use forecasts of likely demand which are described in aggregated terms.  
Medium-term planning and control is more detailed. It looks ahead to assess the overall demand which the operation must meet in a partially disaggregated manner. By this time, for example, the hospital must distinguish between different types of demand. The number of patients coming as accident and emergency cases will need to be distinguished from those requiring routine operations. Similarly, different categories of staff will have been identified. Planning and control reconciles supply and demand and broad staffing levels in each category set. Just as important, contingencies will have been put in place which allow for slight deviations from the plans.

In short-term planning and control, many of the resources will have been set and it will be difficult to make large changes. However, short-term interventions are possible if things are not going to plan. By this time, demand will be assessed on a totally disaggregated basis. In making short-term interventions and changes to the plan, operations managers will be attempting to balance the quality, speed, dependability, flexibility and costs of their operation on an ad hoc basis. It is unlikely that they will have the time to carry out detailed calculations of the effects of their short-term planning and control decisions on all these objectives, but a general understanding of priorities will form the background to their decision making. 
If planning and control is the process of reconciling demand with supply, then the nature of the decisions taken to plan and control an operation will depend on both the nature of demand and the nature of supply in that operation. Demand and supply can affect the way in which operations managers plan and control their activities.

Aggregate Planning: Aggregate planning is the process of developing, analyzing, and maintaining a preliminary, approximate schedule of the overall operations of an organization. A firm must plan its manufacturing activities at a variety of levels and operate these as a system. 
Aggregate planning is medium-range (intermediate-term) capacity planning which typically covers a time horizon of any where from 3 to 18 months and determines levels of production, staffing, inventory, overtime, and so on. The goal of aggregate planning is to achieve a production plan which will effectively utilize the organization’s resources to satisfy expected demand. Planners must make decisions on output rates, employment levels and changes, resources, inventory levels and changes, back orders, and subcontracting.   Aggregate planning might seek to influence demand as well as supply. Aggregate planning is essentially a big-picture approach to planning.
Planners generally try to avoid focusing on individual products or services unless, of course, the organization has only one major product or service. Instead, they focus on overall, or aggregate, capacity.  An aggregate plan should thus be the basis for initial budget development and for budget revisions as conditions warrant. A majority of aggregate planning approaches incorporate continuous decision variables and require frequent adjustments to both production and workforce settings. 
The aggregate plan generally contains targeted sales forecasts, production levels, inventory levels, and customer backlogs. This schedule is intended to satisfy the demand forecast at a minimum cost.   
In simple terms, aggregate planning is an attempt to balance capacity and demand in such a way that costs are minimized. The term "aggregate" is used because planning at this level includes all resources "in the aggregate;" for example, as a product line or family. Aggregate resources could be total number of workers, hours of machine time, or tons of raw materials.  
Aggregate planning does not distinguish among sizes, colors, features, and so forth. For example, with automobile manufacturing, aggregate planning would consider the total number of cars planned for not the individual models, colors, or options.  Aggregate plans serve as a foundation for future short-range type planning, such as production scheduling, sequencing, and loading. The master production schedule (MPS) used in material requirements planning (MRP) has been described as the aggregate plan "disaggregated."

Characteristics of aggregate planning
● a time horizon of about 12 months, with updating of the plan on a periodic basis (perhaps monthly);

● an aggregate level of product demand consisting of one or a few categories of product–the demand is assumed to be fluctuating, uncertain, or seasonal;

● the possibility of changing both supply and demand variables;

● a variety of management objectives which might include low inventories, good labor relations, low costs, flexibility to increase future output levels and good customer service;

● facilities that are considered fixed and cannot be expanded.

Aggregate planning forms an important link between facility planning and scheduling on the other. A facility planning determines the physical capacity which cannot be exceeded by aggregate planning.  While aggregate planning deals with the acquisition of resources, scheduling is concerned with allocating available resources to specific jobs and orders. Thus, a basic distinction should be made between acquiring resources through aggregate planning and allocating them through scheduling. 
  Aggregate plan begin with the determination of demand and current capacity. Capacity is expressed as total number of units per time period that can be produced.   Demand is expressed as total number of units needed. If the two are not in balance (equal), the firm must decide whether to increase or decrease capacity to meet demand or increase or decrease demand to meet capacity. In order to accomplish this, a number of options are available. 
Aggregate planning strategies can be described as proactive, reactive, or mixed:
· Proactive strategies: Options for situations in which demand needs to be increased (those modifying demand) in order to match capacity include:
1. Pricing: Varying pricing to increase demand in periods when demand is less than peak. For example, matinee prices for movie theaters, off-season rates for hotels, weekend rates for telephone service, and pricing for items that experience seasonal demand. 

2. Promotion: Advertising, direct marketing, and other forms of promotion are used to shift demand. 

3. Backordering: By postponing delivery on current orders demand is shifted to period when capacity is not fully utilized. This is really just a form of smoothing demand. Service industries are able to smooth demand by taking reservations or by making appointments in an attempt to avoid walk-in customers. Some refer to this as "partitioning" demand. 

4. New demand creation: A new, but complementary demand is created for a product or service. When restaurant customers have to wait, they are frequently diverted into a complementary (but not complimentary) service, the bar. Other examples include the addition of video arcades within movie theaters, and the expansion of services at convenience stores.
Demand Options:
· Influencing demand

    􀀻Use advertising or promotion to increase demand in low periods 

    􀀻Attempt to shift demand to slow periods 

    􀀻May not be sufficient to balance demand and capacity 
· Backordering during high -demand periods 

    􀀻Requires customers to wait for an order without loss of goodwill 

    􀀻Most effective when there are few if any substitutes for the product or service

    􀀻Often results in lost sales 

· Counter seasonal product and service mixing 

  􀀻Develop a product mix of counter seasonal items 

  􀀻May lead to products or services outside company’s areas of expertise
Table 4.1: Aggregate Planning Options (Demand)

	Option
	Advantages
	Disadvantages
	Some Comments

	Influencing demand
	Tries to use excess capacity. Discounts draw new customers
	Uncertainty in demand. Hard to match demand to supply exactly
	Creates marketing ideas.

Overbooking used in some businesses.

	Back ordering during high demand periods
	May avoid overtime. Keeps capacity constant.
	Customer must be willing to wait, but goodwill is lost.
	Allows flexibility within the

aggregate plan

	Counter seasonal product and service mixing
	Fully utilizes resources; allows stable workforce
	May require skills or equipment outside the firm’s areas of expertise
	Risky finding products or

services with opposite demand patterns


· Reactive strategies: Options which can be used to increase or decrease capacity (those modifying supply) to match current demand include:
1. Hire/lay off: By hiring additional workers as needed or by laying off workers not currently required to meet demand, firms can maintain a balance between capacity and demand. 

Varying workforce size by hiring or layoffs: 

· Match production rate to demand 

· Training and separation costs for hiring and laying off workers

· New workers may have lower productivity

· Laying off workers may lower morale and productivity 

2. Overtime: By asking or requiring workers to work extra hours a day or an extra day per week, firms can create a temporary increase in capacity without the added expense of hiring additional workers. 
Varying production rate through overtime or idle time: 
· Allows constant workforce

· May be difficult to meet large increases in demand 

· Overtime can be costly and may drive down productivity 

· Absorbing idle time may be difficult
3. Part-time or casual labor: By utilizing temporary workers or casual labor (workers who are considered permanent but only work when needed). 
· Useful for filling unskilled or low skilled positions, especially in services
4. Inventory: Finished-goods inventory can be built up in periods of slack demand and then used to fill demand during periods of high demand. In this way no new workers have to be hired, no temporary or casual labor is needed, and no overtime is incurred. 

Changing inventory levels: 

· Increase inventory in low demand periods to meet high demand in the future 

· Increases costs associated with storage, insurance, handling, obsolescence, and capital investment 15% to 40%

· Shortages can mean lost sales due to long lead times and poor customer service 
5. Subcontracting: Frequently firms choose to allow another manufacturer or service provider to provide the product or service to the subcontracting firm's customers. By subcontracting work to an alternative source, additional capacity is temporarily obtained. 

Subcontracting:

· Temporary measure during periods of peak demand 

· May be costly 

· Assuring quality and timely delivery may be difficult 

· Exposes your customers to a possible competitor 
6. Cross-training: Cross-trained employees may be able to perform tasks in several operations, creating some flexibility when scheduling capacity. 

7. Other methods: While varying workforce size and utilization, inventory buildup/backlogging, and subcontracting are well-known alternatives, there are other, more novel ways that find use in industry. Among these options are sharing employees with counter-cyclical companies and attempting to find interesting and meaningful projects for employees to do during slack times.
Table 4.2: Aggregate Planning Options (Capacity)

	Option
	Advantages
	Disadvantages
	Some Comments

	Changing inventory levels
	Changes in human resources are gradual or none; no abrupt production changes
	Inventory holding cost may increase. Shortages may result in lost sales.
	Applies mainly to production, not service, operations

	Varying workforce size by hiring or layoffs
	Avoids the costs of other alternatives
	Hiring, layoff, and training costs  may be significant
	Used where size of labor pool is large

	Varying production rates through overtime or idle time
	Matches seasonal fluctuations without hiring/training costs
	Overtime premiums; tired workers; may not meet demand
	Allows flexibility within the

aggregate plan

	Using part-time workers
	Is less costly and more flexible than full-time worker
	High turnover/training costs; quality suffers; scheduling difficult
	Good for unskilled jobs in areas with large temporary labor pools

	Subcontracting 
	Permits flexibility and smoothing  of the firm’s output
	Loss of quality control; reduced profits; loss of

future business
	Applies mainly in production settings


· Mixed: uses some of the proactive or reactive strategies.

􀀻A mixed strategy may be the best way to achieve minimum costs 

􀀻There are many possible mixed strategies

􀀻Finding the optimal plan is not always possible
Planning strategy

There are two pure planning strategies available to the aggregate planner: a level strategy and a chase strategy. Firms may choose to utilize one of the pure strategies in isolation, or they may opt for a strategy that combines the two.
1. Level Strategy
A level strategy seeks to produce an aggregate plan that maintains a steady production rate and/or a steady employment level. In order to satisfy changes in customer demand, the firm must raise or lower inventory levels in anticipation of increased or decreased levels of forecast demand. The firm maintains a level workforce and a steady rate of output when demand is somewhat low. This allows the firm to establish higher inventory levels than are currently needed. As demand increases, the firm is able to continue a steady production rate/steady employment level, while allowing the inventory surplus to absorb the increased demand.
A second alternative would be to use a backlog or backorder. A backorder is simply a promise to deliver the product at a later date when it is more readily available, usually when capacity begins to catch up with diminishing demand.  
A level strategy allows a firm to maintain a constant level of output and still meet demand. This is desirable from an employee relations standpoint. Negative results of the level strategy would include the cost of excess inventory, subcontracting or overtime costs, and backorder costs, which typically are the cost of expediting orders and the loss of customer goodwill.

2. Chase Strategy

A chase strategy implies matching demand and capacity period by period. This could result in a considerable amount of hiring, firing or laying off of employees; insecure and unhappy employees; increased inventory carrying costs; problems with labor unions; and erratic utilization of plant and equipment.   The major advantage of a chase strategy is that it allows inventory to be held to the lowest level possible, and for some firms this is a considerable savings. Most firms embracing the just-in-time production concept utilize a chase strategy approach to aggregate planning.

Most firms find it advantageous to utilize a combination of the level and chase strategy. A combination strategy (sometimes called a hybrid or mixed strategy) can be found to better meet organizational goals and policies and achieve lower costs than either of the pure strategies used independently.
Techniques for Aggregate Planning 

  Approaches vary from simplistic, graphical methods to the highly sophisticated linear decision rule and the parametric production-planning method. The most sophisticated techniques can be classified as optimizing, search, heuristic, and dynamic methods.  
Techniques for aggregate planning range from informal trial-and-error approaches, which usually utilize simple tables or graphs, to more formalized and advanced mathematical techniques. The general procedure for an informal but useful trial-and-error process for aggregate planning presented in outline form consists of the following steps:
1. Determine demand for each period. 

2. Determine capacity for each period.  
3. Identify company, departmental, or union policies that are pertinent.    
4. Determine unit costs for units produced.  
5. Develop alternative plans and compute the cost for each. 

6. If satisfactory plans emerge, select the one that best satisfies objectives.  
Example: A manufacturer of roofing supplies has developed monthly forecasts for an important product for the period January- June in Table 4.3

Table 4.3: Monthly demand forecast
	Month 
	Expected demand
	Production days
	Demand per day

	January
	900
	22
	41

	February
	700
	18
	39

	March 
	800
	21
	38

	April
	1200
	21
	57

	May
	1500
	22
	68

	June
	1100
	20
	55

	
	6200
	124
	


The demand per day is computed by simply dividing the expected demand by the number of production or working days each month.
   Table 4.4: Cost Information

	Inventory carrying cost
	Birr 5 per unit per month

	Subcontracting cost per unit
	Birr 10 per unit

	Average pay rate
	Birr 5 per hour (Birr 40 per day)

	Overtime pay rate
	Birr 7 per hour (above 8 hours)

	Labor-hours to produce a unit
	1.6 hours per unit

	Cost of increasing production rate (training & hiring)
	Birr 10 per unit

	Cost of decreasing production rate (layoffs)
	Birr 15 per unit


Compare the following strategies and select the best strategy.
a) Strategy 1: maintaining a constant workforce throughout the six-month period.
b) Strategy 2: maintaining a constant workforce at a level necessary for the lowest demand month (March) and to meet all the demand above this level by subcontracting.
c) Strategy 3: varying the workforce size by hiring and firing as necessary.
Solution: 
a) Strategy 1: maintaining a constant workforce throughout the six-month period.

In analyzing this approach, which assumes that 50 units per day (i.e., 6200/124= 50), the assumption is that there is a constant workforce, no overtime or idle time, no safety stock, and no subcontractors. The firm accumulates inventory during slack period of demand, which is January through March, and depletes it during the higher-demand warm season, April through June. We assume beginning inventory and planned ending inventory to be zero. Table 4.5 shows the determination of the total ending inventory.
Table 4.5: Ending Inventory Determination

	Month 
	Production at 50 units per day 
	Expected demand
	Monthly inventory change
	Ending inventory

	January
	22x50=1100
	900
	200
	200

	February
	18x50=900
	700
	200
	400

	March 
	21x50=1050
	800
	250
	650

	April
	21x50=1050
	1200
	-150
	500

	May
	22x50=1100
	1500
	-400
	100

	June
	20x50=1000
	1100
	-100
	0

	Total units of inventory carried over from one month to the next month
	1850


Since each unit requires 1.6 labor-hours to produce, each worker can make 5 units in an eight-hour day. Hence, to produce 50 units, 10 workers are needed.

Strategy 1 costs are computed as follows:


Inventory carrying costs (1850 units*birr 5 per unit)                       Birr 9,250


Regular time labor (10 workers*birr 40 per day*124 days)          Birr 49,600


Other costs (overtime, hiring, subcontracting)                                              0
                                                                Total cost                                Birr 58,850
b) Strategy 2:  maintaining a constant workforce at a level necessary for the lowest demand month (March) and to meet all the demand above this level by subcontracting. 
In this case, a constant workforce is also maintained, but set low enough to meet demand in March, the lowest month. To produce 38 units per day in-house,(38/5= 7.6)  therefore 7.6 workers are needed. (You can think of this as 7 full-time and 1 part timer). All other demand is   met by subcontracting. Subcontracting is thus required in every other month. 
Since 6200 units are required during the aggregate plan period, we must compute how many can be made by the firm and how many subcontracted for:


In-house production = 38units per day * 124 production days = 4712 units



Subcontracting units = 6200 – 4712 =1488 units should be given to subcontract.
Strategy 2’s costs are:
Regular time labor (7.6 workers * Birr 40 per day * 124 days)            Birr 37696

Subcontracting (1488 units * Birr 10 per unit)                                          14880
                                                            Total cost                               Birr 52576
c) Strategy 3: varying the workforce size by hiring and firing as necessary.
In this strategy, the production rate will equal the demand. Recall that it costs Birr 15 per unit produced to reduce production from previous month’s level and Birr 10 per unit change to increase production through hirings.
Table 4.6: Total cost of strategy 3 (varying workforce)

	Month 
	Forecast (units)
	Basic Production Cost (dd*1.6 hrs per unit* Br. 5 per hour)
	Extra Cost of Increasing Production (hiring cost)
	Extra Cost of Decreasing Production (layoff cost)
	Total Cost

	January

February

March

April

May

June 
	900

700

800

1200

1500

1100
	7200

5600

6400

9600

12000

8800
	0

0

1000

4000

3000

0
	0

3000

0

0

0

6000
	7200

8600

7400

13600

15000

14800

	Totals 
	49600
	8000
	9000
	66600


The final step is to compare the costs of each proposed plan and to select the approach with the least total cost. A summary analysis is provided in Table 4.7.                         
 Table 4.7: Comparison of the Three Strategies
	Cost
	Strategy 1
	Strategy 2
	Strategy 3

	Inventory carrying
Regular labor 

Overtime labor

Hiring

Layoffs

Subcontracting
	9250
49600

0

0

0

0
	0
37696

0

0

0

14880
	0
49600

0

8000

9000

0

	Total cost
	58850
	52576
	66600


From Table 4.7, we see that strategy 2 has the lowest total cost and is the best of the three options.
Aggregate Planning Guidelines

· Formulate output plans that adjust production activities to provide a rational response to demand

· Determine corporate policies regarding controllable variables

· Use a good forecast as the basis for planning 
· Plan in appropriate units of capacity

· Maintain as stable a work-force as possible

· Maintain as much inventory control as needed

· Maintain as much flexibility as possible

· Respond to demand fluctuations in a controlled manner

· Evaluate planning adequacy on a regular basis
Aggregate-planning costs

When demand is considered given, the following costs should be considered:

● hiring and layoff costs;

● over time and under time costs;

● Inventory carrying costs;

● Subcontracting costs;

      ● Part-time labor costs;

      ● cost of stock out and backorder.

Some or all of these costs may be present in any particular aggregate planning problem. The applicable costs will be used to select alternative strategies.
Aggregate Production Planning

Aggregate production planning is concerned with the determination of production, inventory, and workforce levels to meet fluctuating demand requirements over a planning horizon that ranges from six months to one year. Typically, the planning horizon incorporates the next seasonal peak in demand. The planning horizon is often divided into periods. For example, a one year planning horizon may be composed of six one-month periods plus two three-month periods. Normally, the physical resources of the organization are assumed to be fixed during the planning horizon of interest and the planning effort is oriented toward the best utilization of those resources, given the external demand requirements.
The aggregate production approach is predicated on the existence of an aggregate unit of production, such as the “average" item, or in terms of weight, volume, production time, or dollar value. Plans are then based on aggregate demand for one or more aggregate items. Once the aggregate production plan is generated, constraints are imposed on the detailed production scheduling process which decides the specific quantities to be produced of each individual item. The plan must take into account the various ways a firm can cope with demand fluctuations as well as the cost associated with them. Typically a firm can cope with demand fluctuations by:

(a) Changing the size of the work force by hiring and firing, thus allowing changes in the production rate. Excessive use of hiring and firing may limited by union regulations and may create severe labor problems.

   (b) Varying the production rate by introducing overtime and/or idle time or outside subcontracting.

  (c) Accumulating seasonal inventories: The tradeoff between the cost incurred in changing production rates  and holding seasonal inventories is the basic question to be resolved in most practical situations.

 (d) Planning backorders: These ways of absorbing demand fluctuations can be combined to create a large number of alternative production planning options. 

Costs relevant to aggregate production planning:

    (a) Basic production costs: material costs, direct labor costs, and overhead costs. It is customary to divide these costs into variable and fixed costs.

   (b) Costs associated with changes in the production rate: costs involved in hiring, training, and laying off personnel, as well as overtime compensations.

   (c) Inventory related costs
Aggregate production planning models may be valuable as decision support systems and to evaluate proposals in union negotiations. 

The Just-in-time production plan, also known as the chase plan, consists in changing the production rate to exactly satisfy demand. The idea is consistent with the JIT production philosophy and results in low holding costs but may result in high cost of adjusting the production rate, i.e., high firing and hiring costs or high idle times. As a consequence, the just-in-time plan is best suited to situations where the cost of changing the production rate is relatively inexpensive. 

The production-smoothing plan, also known as the stable plan, consists in keeping the production rate constant over time. This strategy minimizes the production cost when production costs are convex. A stable, make to stock, production strategy needs to build inventories to cope with peaks in demand and may result in high holding costs. As a result, the production-smoothing plan is best suited to situations where inventory carrying costs are low.
Aggregate Planning in Services  

· Services occur when they are rendered

· Demand for service can be difficult to predict

· Capacity availability can be difficult to predict

· Labor flexibility can be an advantage in services

· Controlling the cost of labor is critical 
· Accurate scheduling of labor hours to assure quick response to customer demand 

· An on-call labor resource to cover unexpected demand 
                                      The Business Plan

What is a business plan?

A business plan is a comprehensive, written description of the business of an enterprise. It is a detailed report on a company's products or services, production techniques, markets and clients, marketing strategy, human resources, organization, requirements in respect of infrastructure and supplies, financing requirements, and sources and uses of funds.  It is a crucial element in any application for funding, whether to a venture capital organization or any other investment or lending source.  A business plan is a blueprint for actually implementing strategic plan.
Why businesses plan?

There are many important reasons for drawing up a business plan. Some of the most significant are the following:
• Getting an integrated view of a business: By preparing a business plan, a company gets an integrated view of all issues regarding the business. For example, it helps a company to identify better target clients, outline market segment, shape pricing strategy and define the competitive conditions under which it must operate in order to succeed. Business planning ensures that all these considerations are consistent and properly harmonized. Also, the business plan process often leads to the discovery of a competitive advantage or new opportunities as well as deficiencies in the plan. Committing plans to paper, ensures that a company’s overall ability to manage the business will improve. a company will be able to concentrate its efforts on any deviations from the plan before conditions become critical. a company will also have time to look ahead and avoid problems before they arise.

• Mutual understanding within the management team: Reaching mutual understanding among the members of the management of the firm is particularly important in cases in which the recommended policy of engaging as many managers as practically possible is applied in the preparation of the business plan. 

• Determining financial needs and applying for funds: Determining the amount, type and sources of financing and when it is required: Using the business plan in the process of application for funds. 

• Approval from board of directors/shareholders: Using it as a basis for getting approvals from the company board and shareholders.

• Recruiting: Using it in recruiting and introducing new members of the management and staff.

• Deriving objectives for employees: Deriving from the business plan measures and objectives for units and individuals in the organization (management by objective).

• Informing employees: Using it as a means of informing/motivating employees about the objectives of the company.

• Informing lenders: Giving it to banks/investment funds that have financed your business in the past and require periodical information for monitoring purposes.

• Informing partners: Using the business plan in informing business partners and other relevant organizations.
A business plan establishes guidelines for an organization, taking into account:
· The organization’s strategies and policies;

· Forecasts of demand for organization’s products or services; and
· Economic, competitive, and political conditions.

A key objective in business planning is to coordinate the intermediate plans for various organization functions, such as marketing, operations, and finance. In manufacturing companies, coordination also includes engineering and materials management. Consequently, all these functional areas must work together to formulate the aggregate plan.
Disaggregating Aggregate Plans
An aggregate plan determines workforce levels over a specified planning horizon, and the size of the workforce imposes a constraint on the detailed planning of individual items. It is important that the resulting master production schedule be consistent with the aggregate production plan. For production plan to be translated into meaningful terms for production, it is necessary to disaggregate the aggregate plan. This means breaking down the aggregate plan into specific product requirements in order to determine labor requirements (skill, size of workforce), materials, and inventory requirements.

· Master schedule: is the result of disaggregating an aggregate plan and shows quantity and timing of specific end items for a scheduled horizon, which often covers 6-8 weeks ahead. A master schedule shows a planned output for individual products rather than an entire product group, along with timing of production. Master schedule is the heart of production planning and control. It determines the quantities needed to meet demand from all sources, and that governs key decisions and activities throughout the organization.
· Determines quantities needed to meet demand

Interfaces with:
· Marketing

· Capacity planning

· Production planning

· Distribution planning

· It enables marketing to make valid commitment to warehouses and final customers

· It enables production planning to valuate capacity requirements

· It provides the necessary information for production and marketing to negotiate when customer requests cannot be met by normal capacity

· It provides senior management with the opportunity to determine whether business plan and its strategic objectives will be achieved.

Master Scheduler

· Evaluates impact of new orders

· Provides delivery dates for orders

· Deals with problems such as:
· Production delays

· Revising master schedule

· Insufficient capacity

Master Production Schedule (MPS) indicates the quantity and timing of planned production, taking into account desired delivery quantity and timing as well as on-hand inventory. The master production schedule is a list of what end products are to be produced, how many of each product is to be produced, and when the products are to be ready for shipment.
Rough-Cut Capacity Planning (RCCP)
Rough-cut capacity planning provides a quick capacity check of a few critical resources to ensure feasibility (uses a bill of resources). Rough-cut capacity planning is a means to determine whether sufficient capacity exists at specific work centers to execute master schedule. The intent of rough-cut planning is to convert high-level plans into the impact on resources needed to carry out those plans.  Rough-cut capacity planning is an approximate type of capacity planning using some load profiles (sometimes called “representative routings”) defined for the product families, focused on key or critical work centers, lines, departments, cells, suppliers, and support areas (engineering, distribution, shipping). For rough-cut capacity planning, “key” or “critical” resources are ones that are important, although not necessarily constant bottlenecks. Typical resources that might be planned as part of rough-cut capacity planning might include:
· Overall plant capacity

· Labor hours in total or for people with unique skills

· Assembly hours in a specific cell or bottleneck process

· Machine capacity in a key piece of equipment or unique or proprietary plant process

· Testing cell capacity

· Engineering hours needed to configure the final product to the customer’s specification

· Space required in a warehouse or storage area.

· Waste or effluent release, etc.

· Shipping labor

· Design time or credit release time

· Inspection or quality control (QC) time

· Supplier capacity

Materials Requirement Planning (MRP)
Materials Requirement Planning (MRP-I), is a computer-based system for managing inventory and production schedules. This approach to materials management applies to large job-shop situations in which many products are manufactured in periodic lots in several processing steps. It does not apply to continuous-flow-type manufacturing systems.  It is a material control system that attempts to keep adequate inventory levels to assure that required materials are available when needed. MRP is applicable in situations of multiple items with complex bills of materials. MRP is not useful for job shops or for continuous processes that are tightly linked.  The major objectives of an MRP system are to simultaneously:

1. Ensure the availability of materials, components, and products for planned production and for customer delivery,

 2. Maintain the lowest possible level of inventory,

   3. Plan manufacturing activities, delivery schedules, and purchasing activities.

MRP is especially suited to manufacturing settings where the demand of many of the components and subassemblies depend on the demands of items that face external demands. Demand for end items is independent. In contrast, demand for components used to manufacture end items depend on the demands for the end items. The distinctions between independent and dependent demands are important in classifying inventory items and in developing systems to manage items within each demand classification. MRP systems were developed to cope better with dependent demand items.
The three major inputs of an MRP system are the master production schedule, the product structure records, and the inventory status records. Without these basic inputs the MRP system cannot function.
 The demand for end items is scheduled over a number of time periods and recorded on a master production schedule (MPS). The master production schedule expresses how much of each item is wanted and when it is wanted. The MPS is developed from forecasts and from customer orders for end items, safety stock requirements, and internal orders. A master production schedule is to MRP system what a program is to a computer. It is a driving input which an MRP system depends for its real effectiveness and usefulness because it is the determinant of future load, inventory investment, production, and delivery service.
MRP takes the master schedule for end items and translates it into individual time-phased component requirements. The product structure records, also known as bill of material records (BOM), contain information on every item or assembly required to produce end items. Information on each item, such as part number, description, quantity per assembly, next higher assembly, lead times, and quantity per end item, must be available.

The inventory status records contain the status of all items in inventory, including on hand inventory and scheduled receipts. These records must be kept up to date, with each receipt, disbursement, or withdrawal documented to maintain record integrity. MRP will determine from the master production schedule and the product structure records the gross component requirements; the gross component requirements will be reduced by the available inventory as indicated in the inventory status records.
MRP Functions, the Purpose of MRP Systems

MRP computer systems serve the organization by providing the functions below:

In terms of inventory, MRP systems:

1) 1. Determine the number of parts, components, and materials needed to produce each end item.
2) 2. Determine the right part, right quantity, & right time to order parts. Provide time schedules for ordering materials & parts.

3)  3. Maintain a bill of materials sequencing the assembly parts of the final product (“schematic, product structure tree”).

Priorities: Order for the right due date, keep the due date valid.

Capacity: Plan to optimize the use of plant & equipment capacity Plan an accurate load.

Theme of MRP: “Getting the right materials to the right place at the right time.”

Objectives: MRP has the same objectives as any inventory management system

     1. To improve customer service

     2. Minimize inventory investment

     3. Maximize production operating efficiency
Philosophy of MRP: The materials should be expedited (hurried) when their lack would delay the overall production schedule and de-expedited (delayed) when the schedule falls behind and postpones their need.

The information provided by MRP systems allows firms to realize the following benefits:

· Ability to price more competitively

· Reduce sales price

· Reduce inventory

· Better customer service

· Better response to market demands

· Ability to change the master schedule.

· Reduce setup and tear-down costs

· Reduced idle time.

In addition to these benefits, MRP systems also

· Gives advance notice so managers can see the planned schedule before actual release orders.
· Tell when to de-expedite as well as expedite.
· Delays or cancels orders.
· Changes order quantities.
· Advances or delays order due dates.
· Aids capacity planning.
Example: The product structure tree for X is shown below, with the number of unit’s required shown in parentheses. What quantities of C, H & J are required to complete 200 units of X? The only on-hand inventory is 50 units of subassembly B and 30 units of subassembly F. 

Solution: nx= 200,      nA=nX=200 units        
nB= 2nx- 50 = 2x200- 50 = 350 units                                                 nH=2x2xnA+2x2xnA+1xnF+1xnF
nC= 4nA+4x2xnB+4nF, nA= nX, nF=nB-30=350-30=320                          =4x200+4x200+2x320
    = 4x200+4x2x350+4x320                                                               =800+800+320
    =800+2800+1280                                                                       nH= 1920 units

nC = 4,880 units

nJ = 2x2x nA+1xnF

    =1x800+1x320

    = 800+320

    = 1120 units
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