Week Thirteen Lecture Notes
INVENTORY MANAGEMENT

Nigel S., et al (2004), define inventory as “the stored accumulation of the transforming and transformed resources in an operation.” Inventory is represented by a stock of anything that is held to meet future demand. In manufacturing it is represented by raw materials, work in progress and finished goods. The objective of inventory management is to keep enough inventories to meet customer demand and also be cost effective.

Inventory management is aimed at determining the amount of inventory to keep in stock, how much to order and when to replenish or order at the most minimum cost.

Levels/Types of Inventory

· Raw materials: These are objects, commodities, elements and items that are received (usually purchased) from outside an organization to be used directly in the production of the final product for instance, timber for carpentry workshop and cotton for textile industry.
· Component parts, tools machinery and equipment: used in translating raw materials into finished products.
· Intermediaries/ services materials: These are already manufactured products from other industries but get in cooperated into the end product. They include spares, supplies and stores. Spares are sometimes produced by the organization itself rather than purchase. Supplies are stocks of items used in production of goods and services but not directly as part of the finished product e.g. carbon paper, staples, pencils, etc. Store commonly include both supplies and raw materials inventory but have not been converted or assembled into a final product.

· Work –in – Progress (WIP): Inventory consists of all the materials, parts, and assemblies that are being worked on or are waiting to be processed with in the operation system and decoupling inventories are an example of work-in-progress; shirt yet to be button and table yet to be vanish.
· Finished Goods: This is stock of completed products. From here they can be sent to distribution centers, or sold directly to retailers or final customers. The ultimate objective of any inventory system is to produce decisions regarding the level of inventory that will result in a good balance between the purpose for holding inventories and the costs associated with them.
Functions of Inventories

There are many functions of holding inventory but in general inventories have only five basic functions, which functions are not all represented in all organizations.

Transit inventories/ Pipeline inventories:These exist because materials must be moved from one location to another. Inventory resulting as a result of the transportation time required. Therefore, the amount of transportation inventory depends on the time consumed in transportation and the nature of the demand.
Buffer Inventories/ Safety stocks: Inventories purposely to protect against the uncertainties of supply and demand. This serves to cushion the effect to unpredicted events. The amount of inventory over and above the average demand requirements held to meet any demand in excess of average.

Anticipation Inventories: An anticipated future demand is the reason for holding anticipated inventories. Rather than operating with excessive overtime in one period and then allowing the productive system to be idle or shut down because of insufficient demand in another period, inventories can be allowed to build up during after the event. For instance, he production of electric fans or cooler before the onset of summer season.
De-coupling Inventories: Inventories of parts between machines, or fluid known as decoupling inventory. This acts to disengage the production process. That is, inventories act as shock absorbers, or cushions, increasing and decreasing in size as parts are added to and used up from the stock. An in-process inventory of parts would be waiting for production. The more inventories that management carries between stages in the manufacturing distribution process; the less coordination is needed to keep the process running smoothly.

Cycle Inventories: Inventories that result from management’s attempt to maximize that total cost of carrying and ordering Inventory. Cycle inventories result from ordering in batches or “lots” rather than for the exact amounts which may be needed at a point of time.
Working Inventories: Acquired and held in advance of requirements to allow lot size ordering, to minimize ordering and holding costs, achieve quantity discounts, qualify for favorable freight rates. Here, the rate of consumption is different from the rate of production or purchasing.

Inventory Decisions

In an inventory situation, there are three basic questions to be answered. They include:

a. How much to order? That is to say, what is the optimal quantity of an item that should be ordered whenever an order is placed?

b. When should the order be placed?

c. How much safety stock should be kept? Thus, what quantity of an item in excess of the expected requirements should be held buffer stock in anticipation of the variations in its demand and or the time involved in acquiring fresh supplies?                                                                                                                                                         

Costs Involved in Inventory Decisions

The essential categories of cost associated with inventory are:

1. Ordering costs or Setup Costs

These are costs associated with the outside procurement of material, and setup costs are fixed costs associated with obtaining the goods through placing an order or purchasing or manufacturing or setting up machinery before starting the production. They include the cost of purchase, requisition, follow up, receiving the goods, inspection/ quality control etc. Ordering costs include the costs of writing the order, processing through the purchasing system postage invoice processing etc. Setup costs include order writing and processing for the internal production system, the cost of setup labour, the machine downtime due to new setup the cost of parts damaged during setup etc. These costs are assumed to be independent of quantity ordered or produced.
2.  Holding or Carrying Costs

The cost associated with carrying or holding the goods in the stock is known as holding or carrying cost. It is proportional to the amount of inventory and the time over which t is held. Holding cost is assumed to vary directly with the size o inventory as well as the time is held in stock. The following constitute the holding cost:
· Capital costs: Including interest on many invested in inventory and in land, building and equipment necessary to hold and maintain the inventory. If investment were not required, the organization could invest the capital in an alternative that would earn, some return on investment.

· Storage costs: Including rent, taxes, and insurance on buildings, maintenance and repairs expense, heat, power, light, salaries of security  personal, taxes on the inventory, labour costs in handling inventory etc. Some of these costs are variable, some fixed and some “semi – fixed.”

· Inventory risk costs: Including the costs of obsolete inventory, insurance on inventory, physical deterioration of the inventory, and losses from pilferage.

· Stock out costs: If inventory is unavailable when customers request for it or if inventory is unavailable when it is needed for production, a stock out occurs. A stock out of an item demanded by a customer or client can result in lost sales or demand lost client good will costs associated with backorder processing such as extra paper work, expediting, special handling and higher shipping costs. A stock out of an item needed for production results in production rescheduling costs, costs of downtime and delay caused by the shortage, the cost of “rush” shipping of needed parts etc.

· Capacity Associated Costs: Costs incurred because a change in productive capacity is necessary or because a temporary shortage or excess capacity exists. These terminating employees, the cost of using capacity the cost of hiring, training and terminating employees, the cost of using less skilled workers during peak periods, and the cost of idle time if capacity is not reduced during periods when demanded decreases.
3.  Purchase costs/Item/ Production Cost: It refers to the cost associated with an item whether it is manufactured or purchased. The purchase price will be considered when discounts are allowed for any purchase above a certain quantity.

4.  Stock Out Costs:These means the cost associated with not serving the customers. Stockouts imply shortages. For instance, if the stockout is internal that is the production system, it would imply that some production is lost resulting in idle time for men and machines o that the work is delayed which might attract some penalty. While if the stock out is external, it would result in a loss of potential sales and/ or loss of customers goodwill. A shortage can evoke different reactions from customers. It would result in backward or lost sales. In case of a back order, the sales are not lost, they are only delayed. When the new shipment arrives, a customer who was denied earlier would be immediately supplied the goods. But it would involve costs like expenditure costs and may be also packaging and shipment costs. On the other hand, when the sales are lost forever, it is difficult to assess the cost involved in terms of the profit on potential sales lost, profit lost on whenever the customer would have bought in all future periods in case he decides not to turn to the organization for anything in future etc. however such costs can be exorbitant indeed.

The Basic Economic Order Quantity (EOQ) model

The EOQ is the optimum level of stock that minimizes both ordering and handling (holding) costs.EOQ model formula was derived by Ford Harries in 1915. The EOQ Model helps to determine the optimal order size that minimizes carrying costs and ordering costs. The assumptions for this Model are as follows:
· There is one stock with a constant usage (demand) rate that is known with certainty.

· There is zero lead time- there is instantaneous receipt of stock and order

· The carrying cost per unit and ordering cost per unit are known

· Receipt of inventory is one batch at a time.

· Stock outs can be avoided if orders are placed on time.

· The only variable costs are set up and holding costs.

· Quantity discounts are not possible.
· Stock outs/ shortages are not allowed

The Behavior of Inventory Costs

Holding costs increase with an increase in stock. The bigger the order quantity the more the holding costs and vice versa.

With increasing stock fewer orders are made and hence lower ordering costs. The bigger the order size the less the number of orders are made thus the lower the ordering costs.

Derivation of the Basic EOQ Formula

Let 
D= The amount of inventory Demanded in monetary value in a given period e.g. year.


Q= Order Quantity


Ch= Holding/ Carrying/Handling costs for one item per annum

Co= Ordering cost for one item per order 

But,
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where, Q is the Optimum Quantity Order (EOQ)
Example 1
Consider a situation where demand (D) = 1000 units per year, holding costs (Ch) = sh. 100 per item per year and ordering costs= Sh. 2000 per order. The following table helps to demonstrate the behavior of ordering and holding costs 

	Order Quantity(Q)
	Holding Costs  = [image: image24.png]



	Order Costs =   [image: image26.png]
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	50
	(50x100)/2=2500
	20x 2000=40000
	42500

	100
	(100x100)/2=5000
	10x2000=20000
	25000

	150
	7500
	6.7x2000=13400
	20900

	200
	10000
	5x2000=10000
	20000

	250
	12500
	4x2000=8000
	20500

	300
	15000
	3.3x2000=6600
	21600

	350
	17500
	2.9x2000=5800
	23300

	400
	20000
	2.5x2000=5000
	25000


The quantity that minimizes inventory costs is 200 units. It is this quantity that Co= Ch.This is the EOQ

Graphical representation of the EOQ
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Q is at the output for minimum level of the TC curve it is at the point where Ordering Costs equal to Holding Costs and TC is the optimal cost of ordering and holding inventory.

EOQ formula = [image: image30.png]E0Q=




Numerical illustrations/Exercise

1. City Tyres Ltd expects to sell approximately 9600 valves of a certain type next year. Annual carrying cost per valve is Sh 16, and ordering cost is Sh. 75. This company operates 288 days a year.

(i) Determine the company’s EOQ for this type of valve. [300]

(ii) How many times per year will the company reorder? [32]

(iii) Length of an order cycle [9 work days]

(iv) Calculate the optimal inventory cost [4800]

2. At Alpha Services Ltd 30,000 units of a product are purchased annually in lots of 5000. Each order costs Sh. 200,000 and the cost of holding stock is Sh. 120 a year.

(i) Calculate the quantity that minimizes the total inventory cost (10,000 units)

(ii) What is the optimal number of orders?

(iii) Determine the total annual cost if the EOQ is ordered

(iv) Suppose the quantity, number of orders the company would make and the total ordering cost?

(v) Establish the length of the order cycle if EOQ is ordered.

3. A certain company assembles monitors. It purchased 3600 black- and white cathode ray tubes a year at $65 each. The ordering cost is $31, and annual carrying cost is 20% of the purchase price. Compute:

(i) The optimal quantity [131]

(ii) The total annual cost of ordering and holding inventory. [$1704]

4. The amount of cloth materials needed by a certain tailor is 10,000M; and the cost of per meter is Sh. 20,000. Given that the cost to keep and maintain the cloth stock is Sh. 100, determine the EOQ and the optimal number of times the tailor should order in a year. (2000,5).

5. A company stocks carpets in its ware house and sells it through its showroom. The estimated annual demand is 10,000 meters of carpet and annual carrying cost of 75 per meter and ordering cost of 150. You are further told that the company operates every day except Sunday, thanks giving day and Christmas which is not on a Sunday.

You are required to help the company determine

(i) The optimal order size [2,000m]

(ii) Total inventory cost [1,500]

(iii) Number of orders that will be made annually[5]

(iv) The order cycle (time between orders) [62.2 store days].

6. ABC is Ltd is a retail company with sales of 60,000 units. The total ordering cost was Sh. 240,000. In the year ended 31st, December 2004 one hundred orders were made and the purchase cost per unit was Sh. 10. The holding cost is 60% of the purchase per unit cost. You are required: Calculate the EOQ and therefore the number of optimal orders, (6928 and 9).

7. A firm purchases a raw material from a supplier at a cost of Ush. 180 per unit. The total annual demand for this product is 400 units. Ordering cost is Ushs and the holding cost is 200 per unit. Determine the EOQ. How many orders should the Co. make in order to minimize inventory costs?

8. A building materials stockiest obtains its cement from a single supplier. Demand for cement is reasonably constant throughout the year. Last year the Co. sold 2000 tons of cement. It estimates the costs of placing an order at around £25 each time an order is placed and charges inventory holding at 20% of purchase cost. The Co. purchases cement at £60 a ton. How much cement should the firm order at a time?

9. The annual demand for an item of stock is 2,000 units. It costs the firm Ushs. 180 to hold one unit of stock for one year. Each time that a replenishment order is made the firm incurs Ushs. 2,250 per piece of stock.

Required:

a) Determine the EOQ

b) Suppose that the firm’s suppliers introduce a condition that normally there shall be no more than 5 orders for replenishment per annum, how much would the company be prepared to pay in order to avoid having to meet this condition.

FACTORS THAT INFLUENCE INVENTORY LEVELS

Inventory control refers to the techniques used to ensure that stocks of various inventory items are kept at levels that provide maximum service levels at minimum costs. The policies that an organization should adopt in control of inventory will be determined by a number of factors which may include:

Criticality of item: Usually high levels of inventory are kept in respect to the items that the entity cannot do without such as high usage drugs, blood and cotton in hospital, stationery in the university etc. low levels will be kept for less critical items like special drugs, high quality pens in schools etc.

Cost of an item: Organizations usually try to keep low levels of inventory for high value items to avoid tying a lot of capital in them for example computer equipment while high levels of inventory can be kept for items that do not cost a lot such as cotton in hospital.

Lead time of the product: Lead time relates to the duration it takes between the times an item is ordered for the time when it is received in the organization. The longer the lead time is the higher the level of inventory that will be kept in relatively low quantities as compared to those that are sourced from distant areas.

Storage and ordering costs: Usually organizations tend to keep low quantities of goods that have high costs of storage such as computer equipment, glassware, chicks etc and the reverse is true. Ordering costs relate to the expenses the buying organization has to meet in order to acquire a given item. Item that are sourced from far usually have high ordering costs hence organizations tend to keep high quantities of such items. However, as more units of a commodity are stored the storage costs increase and the ordering cost decrease. Therefore there is a need to stock that quantity that minimizes the total of the ordering and storage costs. This is the Economic Order Quantity.

Nature of demand: This may be either be dependent or independent. Where it is independent, it implies that the demand for an item does not depend on the demand of another item, which is usually the case for finished products. In such cases the company may require to use forecasting in order to determine how much to stock. On the other hand dependent demand reflects the case where the demand for an item depends on the demand for another for instance; the demand for tyres may depend on the demand for cars. Under such cases, it is easier to know how much of the tyres should be kept depending on the number of cars that are likely to be produced and hence it will affect the policy to be used.

Availability of capital: However expensive an item may be, high quantities of inventory may be kept by an organizations tend to keep low levels of inventory.

Customer requirements: Under some circumstances demanding customers may require an organization to stock a certain level of inventory “Just in Case” which even sometimes be agreed in a contract. This will affect the inventory policy of such an organization such as soda depots, hotels etc

THE NEED TO HOLD INVENTORY/ STOCK
Mismatch: The deliveries cannot e exactly matched with usage on day by day.

Economies of scale: It is important to hold stock if the economies of scale associated with buying or manufacturing in large quantities exceed the cost of stocking.

Risks: Operational risks require the holding of stock to guard against breakdown or programme changes.

Work in progress: Work in progress is unavoidable for instance, vanishing furniture and allowing it to dry.

Price fluctuations: Due to fluctuations in the prices, it may be desirable to acquire stocks when prices are low.

Demand: Demand may increase and it takes time to produce or react. Thus keeping a buffer stock of finished goods is necessary.

Appreciation in value: Some items appreciate in value through maturinig in storage or instance wines, cheese, whisky and timber.

Location: The buying organization may be located very far from the supplying organization hence long lead-time.
INVENTORY MANGAMENT/ STOCK  CONTROL
American Production and Inventory Society (APIC) define inventory management as the branch of business management concerned with planning and controlling inventories. The aim of inventory management thus should be to avoid excessive inventory and adequate inventory and to maintain adequate inventory for smooth running of the business operations.  Efforts should be made to place orders at the right time with the right source to purchase the right quantity at the right price and quality. The effective inventory management should:
· To provide both internal  customers  with  the  required  service  levels in the terms  of  quantity  and  other  fill  rates.

Service level =Number  of  times  of  an item  is provided on demand  x 100



                                  Number  of  times  an item  is  demanded.

· Maintain sufficient stock of raw material in the period of short supply and anticipate price changes. 

· Ensure a continuous supply of material to production department facilitating uninterrupted production. 

· Minimize the carrying cost and time. 

· Maintain sufficient stock of finished goods for smooth sales operations. 

· Ensure that materials are available for use in production and production services as and when required. 

· Ensure that finished goods are available for delivery to customers to fulfill orders, smooth sales operation and efficient customer service. 

· Minimize investment in inventories and minimize the carrying cost and time. 

· Protect the inventory against deterioration, obsolescence and unauthorized use. 

· Maintain sufficient stock of raw material in period of short supply and anticipate price changes. 

· Control investment in inventories and keep it at an optimum level. 

However, the following are the problems faced by management: 

· To maintain a large size inventories for efficient and smooth production and sales operation. 

· To maintain only a minimum possible inventory because of inventory holding cost and opportunity cost of funds invested in inventory. 

· Control investment in inventories and keep it at the optimum level. 

Inventory management, therefore, should strike a balance between too much inventory and too little inventory. The efficient management and effective control of inventories help in achieving better operational results and reducing investment in working capital. It has a significant influence on the profitability of a concern. 

What is involved in the Inventory/stock control?
Inventory control is concerned with the acquisition, storage, handling and use of inventories so as to ensure the availability of inventory whenever needed, providing adequate provision for contingencies, deriving maximum economy and minimizing wastage and losses. Hence Inventory control refers to a system, which ensures the supply of required quantity and quality of inventory at the required time and at the same time prevent unnecessary investment in inventories. Inventory control is done through:
· Ensuring  that  the right  types  and  quantities  of the items  needed  for production ,sales  and  distribution  ,are  always  available  when  required.

· Ensuring  that  stock  is issued  in the  correct  sequence , i.e. First in first  out (FIFO) so  that order  stock   is  not allowed  to  deteriorate  by  being  kept  too long  in  the  store,

· Maintaining  records  showing  the  movement  and  maintaining  full records  of the item  in the store.

· Ensuring  that  the correct  levels  for  the  various items  are  set  and are  maintained ,that  orders  are  made ( or  requested   to  be made ) in good  time   and that   what  is  ordered  is  received.

· Checking, counting  or  otherwise   measuring  stock  to  ensure   that  records  are  accurate   and that  no losses  are  occurring  due  to  pilfering ,theft, damage  or poor  storage.

· Pricing and valuing the items in the store.

TECHNIQUES OF INVENTORY CONTROL
Control of inventory  is  highly  challenging  role  for  a busy  firm  for  a variety  of line items  in  stock. The techniques generally depend on the nature of  demand  for  a given item and this can be dependent and independent demand items.

1.   Independent Demand

Independent  demand for  an  item  is influenced  by  the  market  conditions  and not  related  to  decisions  about   any  other item  held in  stock.Therefore  independent  demand items   are  items  whose  demand is  not  affected  by  the  demand  or  decisions  about  any other  item e.g. cars  and other  finished  goods. The techniques relevant for such items include the fixed order quantity model, the periodic andEOQ.

a.   The Fixed Order Point System/Reorder Point

Stock position is monitored after each transaction. When  the  stock  drops  to  a predetermined  point  (Re-Order Point )  a fixed  quantity  is placed  on order. Because  the  order  quantity is  fixed ,the  time  between  orders  will  vary  depending  on the  random  nature   of demand.Under  this system  the  stock  of  each  particular  item is  put into  two (2) bins. Stock is initially taken from the first bin. The  recorder  level is  when  that  becomes  empty .Thus the  purchase order  is  fixed  quantity  normally based on the  EOQ. A business decides the level and this can be illustrated as follows. 
The  distance  between  the  re-order  line  and the  minimum stocks  level  depends how long  it   may  take  for the order  to  arrive. This time is known  as the  lead  time.

b.    The Periodic Review System (Top Up System) / Cyclical Review

In  a periodic  review  system the  stock  review  is  reviewed  at  fixed intervals  (periodically  rather  than  continuously).In  this  system  the  stock position  is  reviewed  at  fixed intervals  either  each  month  or  week. When  the  review  is  made,the  stock  position is  ordered  up  to  the  target  stock  level. The  stock  level is  set  to  cover  demand  until  the  next  periodic  review  plus  the  delivery  lead  time.A variable  quantity is ordered  depending  on how  much  is  needed  to bring  the  stock  position  up  to  target. Here the order interval is fixed not the order quantity. 

It  can  offer  a good  solution  as  it  represents  a routine  for   a firm  and  ensures  that  stock  are  regularly  supplemented. However,it  may  well  mean the  level  of  stocks  fluctuating  quite  a bit depending  on the  rate  they are  used  up .It is  a little  flexible  as  a system  as  well unless used  very  carefully.

c.  Economic Order Quantity.

For any company there is an optimum level of stocks. The  precise  level of this  will  vary  in  different  firms  and  industries  .They  have  to  balance  the  costs  of  holding s tocks  (the  space  taken ,the  money  tied  up  etc. ) with  the costs  of  ordering  stock ,the  more  firms  order  at  ones, the  better  the  deal  they  will usually  get. Refer to page 4.
EXAMPLE
Using EOQ to set the review internal

If demand (D) of an item is 2000 units per year, the price is $ 2.5 per unit. The  cost of placing  an  order  (Co ) is $  25,a and the yearly  inventory  carrying  cost  (Ch) is  20% then,

2.   Dependent Demand  

Demand  for  an item  is dependent  on the  demand  for  another item  usually  the  end  product i.e. demand  for  an item  is  derived  from the  items  decisions  for other  products. Therefore  dependent  demand  items  are  those  whose  demand  depends on the  demand for  or  decisions  about   some  other  item(s)  e.g. demand  for  Tyres   depend on  demand  for  cars. The relevant technique includes:  Materials  Requirement  Planning  I; Manufacturing  Resource  Planning  II  and  Distribution Resource  Planning (DRP).
a.    Materials Requirement Planning System(MRP)
Orlicky defines MRP’s as; “Consisting of  a set of logically related  procedures ,decision rules  and  records  ,designed  to  translate  a master  production  schedule  into  a time  phased  net  requirements.” This technique is based on three components:
· The Bill Of  Materials  which  shows  likely  requirements  of inventory  for  a given  period. Quantities  do not  relate  to  forecast based on  historical  usage  but  are  precisely  calculated  from  the  master  production  schedule  for  each  item.Therefore MRP is future oriented.

· The  master  production  schedule  which  shows  likely  production  for  the  specified  period of  time. The  master  production  schedule  is  “Exploded” into purchase  orders  for  raw  materials  and  parts.

· The  inventory  status  files  which  shows  the  level of  inventory  expected in the  stores  of  each  moment  during  the  period in question.

Key requirements for MRP’S

· The  need  for  accurate  Bills  Of  Materials  (BOM) must  be  close  to  100%  accurate  otherwise  the  system  will  generate  production  schedules  that  will result in  the  significant  stock  excesses or  deficiencies.

· The  need  for  accurate  status  data the  system  must  be  at least  95%  accurate. Otherwise  production  and  supplier  schedules  based on  stock  status  data  are  likely  to  result  in  missed  deadlines 

· The need for quality demand forecasts. Master  production  schedule  is  based  on  forecasts  rather  than  on  firm  order. Therefore there is need to minimize   forecast errors and forecast bias. Otherwise  the  MRP  will result in the wrong  items  being  available  at  wrong  time.

· Need for accurate lead time forecasting. If deliveries are late, this will lead to failure to achieve the plan.
b.   DistributionResource Planning (DPR)

DRP is  a time phased  scheduling  technique used in  distribution  of  shipping  goods  through  the  distribution   networks  over  defined  planning  tie horizon  .The DRP is driven  by  a demand  forecast  for  each  product  at  every  end  user  product  at  every  end user  location  in  supply market .The  document  covers  the projected  operations  of  the  firm  over  a time  horizon  normally  divided  into  weeks  as  illustrated  below.Time horizon 6 weeks.
Balance on hand  at  start  =40 units.

Lead time = 2 weeks.

Order  quantity =30 units.

	Week
	0
	1
	2
	3
	4
	5
	6

	Usage (Requirement)
	
	20
	5
	10
	15
	10
	10

	10ScheduledReceipts
	
	
	
	30
	
	30
	30

	Balance
	40
	20
	
	35
	10
	30
	30

	Planned  orders
	
	30
	
	
	30
	
	


Projected  balance  on hand  for  a given  period =projected  balance  for  previous  period + scheduled  receipts for  the  period  - projected  usage   for  the  period.

OTHER TECHNIQUES

The ABC Classification System (PARETO LAW)

Named after Italian economist who described it as the 80-20 rule (80/20 rule). Examples of the  Pareto  effect  occur  in  every  sphere  of life or  businesse.g. 1%  of the population  are  responsible  for 95%  of  violent  crimes  committees ;  and  80 % of  the  World’s  wealth  is in the hands  of its population.

Is  an  inventory  classification  system  in  which   a small percentage of (A) items  account  for  most  of the  inventory  value .In  general  about   5%-15%  of all inventory  items  account  for  70%-80%  of  the  total  dollar  value  of  inventory.This  are  classified  as  class  A  items  B items  represent  approximately  30% of the  total  inventory  units  but  only  about  15%  of the  total inventory  dollar value C items  account  for  50-60 of  all inventory  units  but  represent  only  5% -10%  of  total  dollar  value.

Here  stock is  categorized  or  analyzed  using  order  of priority  to  the organization  or  value  categorized in  A  items  which  could  be  high  value items,B Items  which is  medium  items  while  category   C items are  less  important  or valuable  to  the organization.

A-Very critical /High value
B-Medium Value
C-Less critical/Low value
Note:  The higher the value of inventory the tighter the control. Though cost is major reason for inventory classification. Otherfactors such are scarcity of parts or difficulty of supply.

	Item/category 
	Proportion  of quantity 
	Proportion of  annual  spend 
	Recommended control 

	A
	10%
	60%
	Very  tight  control 

	B
	20%
	30%
	Moderate  control 

	C
	70%
	10%
	Loose/irregular  control 


Areas where ABC analysis could be of use or importance.

· Security of stocks.

· Ordering of stocks.

· Stock taking.

· Serving of customers.

· Stores layout.

· Staff allocation.

Advantages of ABC System

· It ensures a closer and a more strict control over such items, which are having a sizable investment in there. 

· It releases working capital, which would otherwise have been locked up for a more profitable channel of investment. 

· It reduces inventory-carrying cost. 

· It enables the relaxation ofcontrol for the ‘C’ items and thus makes it possible for a sufficient buffer stock to be created. 

· It enables the maintenance of high inventory turn over rate.

· Saves time since planning is fastens planning.

· Ensures better storeslay out and better management of stores (Issues where ABC analysis is applicable).

Disadvantages.

· It could be misleading.

· It does not address the issues of stock control property.

· It requires technical competence on the side of the stores staff. This is at times may be missing.
Just in Time (JIT)

Just in Time (JIT) inventory  management is an  approach  which  works  to  eliminate  inventories  rather than  optimize  them. This technique originated  from  Japan  and  was  reputedly  first  developed  for  Toyota in the  early  1970’S its  fundamental  concept is  delivery  of products  only when  they  are  needed,without  having  to hold inventory .Demand  should  be  met instantaneously  with  the  best  appropriate  quality and  no  waste.

Another  cornerstone  of  JIT philosophy  is  the  total involvement  of  the  workforce in the  quality  and  process  improvement  during  its  implementation.JIT makes production problems visible by minimizing work in progress WIP and other inventories. Items  and  work  are  pulled  through  the production    using  visible  indicators  called  Kanbans.

Kanban system:  “Kanban” is  according  to  TaiichiOhno,  the  man  credited  with   developing  JIT ,Kanbans is  the  means through  which  JIT  is  managed.Kanbans  is  a signaling  system  as its  name  suggests  Kanban  uses  cards  to  signal  the  need  for  an item. Other devices  such  as  plastics  marker (Kanban  squares ) or  balls (often  golf  balls  )  can  also  be used  to  trigger  the  movement ,production ,or  supply of unit  in  a factory.

For  example ,in the production  of  a widget,the operator    has  two  shelves,one on the  either  side  of  the  workplace. The raw materials arrive on the shelf and the finished article on the other. This shelves act as Kanbans.The outgoing  Kanban  signals  the  customers  need so  that  when it is  empty ,the operator  must  produce  one  more  widget.

The  Kanban is  sized  so  that it  can only  hold however  many  the  customer  needs  (Usually one).When  the operator   begins  work. He takes  the  raw  materials  from  the incoming  Kanban,thus  signaling to  the supplier  that  he  needs  more.
Basic Features of JIT
· JIT manufacturing is a demand-pull system. Products are produced only when demanded by customers.

· JIT purchasing occurs when parts and materials arrive just in time to be used in production

Benefits of JIT

· WIP is reduced significantly using pull rather than push planning.

· Manufacturing  facilities  are  designed  to  reduce  production  set  up  times, is possible  enabling  batch  sizes  of  one to  be  economically   manufactured

· Quality  problems  are quickly  made visible  because  how levels of  WIP mean that  the  quality  problems  can  very  quickly  stop  production.

· Short lead times significantly increase the responsiveness to customer demand. Permit  manufacturing  firms  to  make  to order  rather  than  make  to  forecast.

· Pull systems require fast and clear lines of communication. Bar coding   and  Electronic  data  interchange   are  therefore   in  JIT  companies.

Three core elements of JIT philosophy are:

· Elimination of waste and delay

· Total quality management

· People involvement
NOTE: The traditional approach to inventory management is called a Just-In-Case (JIC) system. The traditional manufacturing environment uses mass production of a few standardized products that typically have a very high setup cost. The high setup cost encourages a large batch size and long production runs. Diversity is viewed as being costly and is avoided. On the other hand Just-In-Time Approach to Inventory Management competitive pressures have led many firms to abandon the EOQ model in favor of a Just-In-Time (JIT) approach to manufacturing and purchasing. JIT offers increased cost efficiency and simultaneously has the flexibility to respond to customer demands for better quality and more variety.
Differences between JIT and Just in Case (Traditional manufacturing) are summarized below:
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	System: 
	· pull-through system based on demand 
	· push-through system 

	Inventory 
effects: 
	· suppliers deliver parts just in time to be used in production 

· uses a few suppliers with long-term contracts 
	· higher levels of inventory than JIT 

· inventory used as a buffer because of delayed reaction time 

· greater number of suppliers with short-term contracts 

	Plant layout: 
	· manufacturing cells consist of a set 
of machines that produce a particular product or product family 

· multi-skilled labor where workers are trained to operate all machines within 
the cell 

· requires less space and reduces lead times 
	· departmental structure with machines performing similar functions are located together in a department 

· specialized labor where workers operate a specific machine 

	Grouping of 
employees: 
	· service departments providing support services, such as materials stores, are reassigned to work with manufacturing cells 

· cell workers perform more of support services, such as setup and preventive maintenance 
	· service departments providing support services are centralized 

· a central stores location handles materials 

· a central purchasing department places all purchase orders for materials 

	Employee 
empowerment: 
	· increased employee participation, which increases productivity and cost efficiency 

· input from employees is sought 

· managers act as facilitators to develop people and skills 
	· less participation by employees in management of organization 

· managers act as supervisors 

	Total quality 
control: 
	· poor quality cannot be tolerated without inventories 

· quest for defective-free products 
	· Acceptable Quality Level (AQL) permits defects to occur as long as they do not exceed a certain level 

	Traceability of 
overhead costs: 
	· uses more direct tracing of overhead costs and less driver tracing and allocation 

· use of manufacturing cells results in more costs being directly traceable to products 
	· relies more on driver tracing and allocation 
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