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Inventory Management
Economic Order Quantity, Just-In-Time (JIT),Backflush

Costing & Lean Accounting
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Excessive amounts of inventory can prove to be very costly. There are many ways to manage
inventory costs, including the EOQ model, JIT, and the Backflush Costing, and lean

Accounting, All four methods offer ways of reducing inventory costs. The best approach
usually depends on the nature of the organization as well as the nature of the inventory itself.
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Inventory represents a significant investment of capital for most companies. Inventory ties up
money that could be used more productively elsewhere. Thus, effective inventory management
offers the potential for significant cost savings. Furthermore, quality, product engineering,

prices, overtime, excess capacity, ability to respond to customers (due-date performance), lead
times, and overall profitability are all affected by inventory levels.
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Describing how inventory policy can be used to reduce costs and help organizations strengthen
their competitive position is the main purpose of this chapter. First, we review" Just-In-Time
(JIT) Inventory Management" a traditional inventory model based on anticipated demand.
Understanding just-in-case inventory management provides the necessary background for
grasping the advantages of inventory management methods that are used in the contemporary
manufacturing environment. These methods include JIT and the theory of constraints.
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After Studying This Chapter, You Should Be Able To.

LO 5-1: Identify Six Categories Of Costs Associated With Goods For Sale.

LO 5-2: Calculate The Economic Order Quantity (EOQ) Using The EOQ Decision Model.

LO 5-3: Discuss Just-In-Time (JIT) Inventory Management.

LO 5-4: Describe Why Companies Are Using Just-In-Time (JIT) Purchasing.

LO 5-5: Describe materials requirements planning (MRP) systems.

LO 5-6: Understand The Differences Between The Economic-Order Quantity And Just-In-
Time Approaches To Inventory Management.

LO 5-7: Define The Backflush Costing, And Tell How It Can Be Used To Manage Inventory.

LO 5-8: Understand The Principles Of Lean Accounting, And Tell How It Can Be Used To
Manage Inventory.
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LO 5-1 Identify Six Categories Of Costs Associated With Goods For Sale.
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Inventory Management includes planning, coordinating, and controlling activities related to
the flow of inventory into, though, and out of an organization. Consider this breakdown of

operations for three major retailers for which cost of goods sold constitutes their largest cost
item.
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CVS Costco Walmart

Revenues 100% 100% %100
Deduct costs:

Cost of goods sold 76.8% 87.2% 74.7%
Selling and administration costs 21.7% 10.2% 19.5%
Other costs, interest, and taxes 1.4% 1.1% 2.3%
Total costs 99.9% 98.5% 96.5%
Net income 0.1% 1.5% 3.5%

The low percentages of net income to revenues mean that improving the purchase and
management of goods for sale can cause dramatic percentage increases in net income.
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Costs Associated With Goods For Sale:

There are a number of different types of costs associated with inventory other than the cost of
the actual goods purchased. The costs associated with inventory fall into the following six
categories:
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1. Purchasing costs are the cost of goods acquired from suppliers, including incoming freight
costs. These costs usually make up the largest cost category of goods in inventory. Discounts
for large purchase-order sizes and faster supplier payment terms reduce purchasing costs.
2. Ordering costs are the costs of preparing and issuing purchase orders, receiving and
inspecting the items included in the orders, and matching invoices received, purchase orders,
and delivery records to make payments. Ordering costs include the cost of obtaining purchase
approvals, as well as other special processing costs.
3. Carrying costs are costs that arise while goods are being held in inventory. Carrying costs
include the opportunity cost of the investment tied up in inventory ,and the costs associated
with storage, such as space rental, insurance, and obsolescence.
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4. Stockout costs are costs that arise when a company runs out of a particular item for which
there is customer demand, a Stockout. The company must act quickly to replenish inventory to
meet that demand or suffer the costs of not meeting it. A company may respond to a Stockout
by expediting an order from a supplier, which can be expensive because of additional ordering
and manufacturing costs plus any associated transportation costs. Or the company may lose
sales due to the Stockout. In this case, the opportunity cost of the Stockout includes the lost
contribution margin on the sale not made plus any contribution margin lost on future sales due
to customer ill will.
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5. Costs of quality are the costs incurred to prevent and appraise, or the costs arising as a result
of, quality issues. Quality problems arise, for example, because products get spoiled or broken
or are mishandled while products are moved in and out of the warehouse., there are four
categories of quality costs: prevention costs, appraisal costs, internal failure costs, and external
failure costs.
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6. Shrinkage costs result from theft by outsiders, embezzlement by employees, and
misclassification or misplacement of inventory. Shrinkage is measured by the difference
between (a) the cost of inventory recorded on the books (after correcting errors) and (b) the cost
of inventory when physically counted. Shrinkage can often be an important measure of
management performance. Consider, for example, the grocery business, where operating
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income percentages hover around 2%. With such small margins, it is easy to see why one of a
store manager’s prime responsibilities is controlling inventory shrinkage. A $1,000 increase in
shrinkage will erase the operating income from sales of $50,000 (2% = $50,000 = $1,000).
Because shrinkage costs generally increase when a firm’s inventory increases, most firms try
not to hold more inventory than necessary.
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Note that not all inventory costs are available in financial accounting systems. For example,
opportunity costs are not recorded in these systems but are a significant component in several
of these cost categories.
Information-gathering technology increases the reliability and timeliness of inventory
information and reduces the costs related to inventory. For example, barcoding technology
allows a scanner to record individual units purchased and sold. As soon as a unit is scanned, a
record of its movement is created, which helps a firm better manage its purchasing, carrying,

and Stockout costs. In the next several sections, we consider how relevant costs are computed
for different inventory-related decisions in merchandising companies.
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LO 5-2 Calculate The Economic Order Quantity (EOQ) Using The EOQ Decision Model.
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First: Method Of Equations

How much should a firm order of a given product? The Economic Order Quantity (EOQ) is a
decision model that, under a given set of assumptions, calculates the optimal quantity of
inventory to order.
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1. The simplest version of the EOQ model assumes there are only ordering and carrying

costs because these are the most common costs of inventory.

The same quantity is ordered at each reorder point.

3. Demand, ordering costs, and carrying costs are known with certainty. The purchase
order lead time, the time between placing an order and its delivery, is also known with
certainty.

4. The purchasing cost per unit is unaffected by the order quantity. This assumption makes
purchasing costs irrelevant to determining the EOQ because the purchase price is the
same, whatever the order size.

5. No stockouts occur. The basis for this assumption is that the costs of stockouts are so
high that managers maintain adequate inventory to prevent them.

6. When deciding on the size of a purchase order, managers consider the costs of quality
and shrinkage costs only to the extent that these costs affect ordering or carrying costs.
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Note that EOQ analysis ignores purchasing costs, stockout costs, costs of quality, and shrinkage
costs. At this point, we simply note that EOQ is the order quantity that minimizes the sum of a
company’s relevant ordering and carrying costs. The sum of the costs is the firm’s relevant
total ordering and carrying costs of inventory. The relevant total costs are calculated as
follows:
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Relevant total costs = Relevant ordering costs + Relevant carrying costs

We use the following notations:

D = Demand in units for a specified period (one year in this example)
Q = Size of each order (order quantity)
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Number of purchase orders per period (one year) = Demand in units for a period (one year) +

D
Size of each order (order quantity) :6

D - . . , .
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Average inventory in units :% because each time the inventory goes down to 0, an order for
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Q units is received. The inventory varies from Q to 0, so the average inventory is =TQ

P = Relevant ordering cost per purchase order
C = Relevant carrying cost of one unit in stock for the time period used for D (one year)
0 .
=%Q= 1Al Bagia (58 AT 0 N Q G (il cilidg Q Ghing Sl &
e el JS Al qill) dilsi= P
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For any order quantity, Q,

A I rel t orderi ts = Number of x Relevant ordering
nnual relevant ordering costs = purchase orders cost per
per year purchase order

) D
Annual relevant ordering costs ={5 X P}

Annual
Annual relevant carrying costs = Average inventory X relevant carrying
in units cost per unit

. D
Annual relevant carrying costs :{E X C}
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Annual Annual
Annual relevant total costs = relevant ordering x relevant carrying
costs costs

Annual Relevant Total Costs ={g X P} + {% X C}

The order quantity that minimizes annual relevant total costs is:-
—1 o Aadlall 4pgiad) Adlany) cadlasl) SIS ) ey Aas

2DP 2(annual requirement)(cost per order
EOQ=/C==\/( q )(cost p )

annual carrying cost per unit

EOQ = /%

The formula indicates that EOQ increases with higher demand and/or higher ordering costs and
decreases with higher carrying costs.
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Let’s see how EOQ analysis works. Glare Shade sells sunglasses. This problem focuses on
Glare Shade’s basic sunglasses, AUX. Glare Shade purchases the AUX from Royal at $14 a
unit. Royal pays for all incoming freight. No inspection is necessary at Glare Shade because
Royal supplies quality merchandise. Glare Shade’s annual demand is 13,000 units of AUX, at a
rate of 250 units per week. Glare Shade requires a 15% annual rate of return on its investment.
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Relevant ordering cost per purchase order is $200.
The relevant carrying cost per unit per year is as follows:

953200 o el ks JSI AU () 4ilSs
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Required annual return on investment, 0.15 x $14 $2.10
Relevant costs of insurance, materials handling, breakage,

shrinkage, and so on, per year $3.10
Total $5.20

What is the EOQ for ordering UX1 sunglasses?
Substituting D = 13,000 units per year, P = $200 per order, and C = $5.20 per unit per year, in
the EOQ formula, we get...

EO 2DP 2x13,000x5200 1,000,000= 1,000 unit
= |[— = = = n
Q C $5.20 S 200 U
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Purchasing 1,000 units per order minimizes total relevant ordering and carrying costs.
Therefore, the number of deliveries each period (1 year in this example) is as follows:
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tol WS o (JGall 12 saals Ao 5y

{ D }_ {13,000}_ 13 delivert .
EOQ 1’000 = eliveries ?""“"‘..

D D
Recall the annual Relevant Total Costs (RTC) :{5 X P} + {E X C }
For EOQ = 1,000 units,

13,000><$200} {1,000X$5.20

7000 XI5201 = $2,600 + $2,600=$5,200

(RTC) :{

Exhibit 3-1 graphs the annual relevant total costs of ordering (DP/ EOQ) and carrying
inventory (EOQ C/2) under various order sizes (EOQ), and it illustrates the tradeoff between
these two types of costs. The larger the order quantity, the lower the annual relevant ordering
costs, but the higher the annual relevant carrying costs. The annual relevant total costs are at a
minimum at the EOQ at which the relevant ordering and carrying costs are equal.
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Example Of Economic Order Quantity:

rAgalan®y) Gullall Agas o i
Solved Example(1)
Wyndham Corporation sells 52,000 iPhone covers each year. These covers are sold evenly
throughout the year. Ordering costs are $250 per order, and carrying costs are $6.50 per unit
per year.
1. What is the economic order quantity (EOQ) for ordering the covers?

2. What is the relevant total cost?
3. If the purchase-order lead time is 1 week, what is the reorder point?

e e gslally 3daeY) oda gl Lole US iPhone (e £1ke52000 Wyndham Corporation  3S,4 s
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1. Substituting D = 52,000, P= $250 per order, and C = $6.50 per unit per year in the EOQ
formula
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poq= [22F _ [ZXSZO00X3250 _ . /4,000,000= 2,000 unit
Q=JT¢ ~ $6.50 = VAUILOUU= TR unis

2. The number of deliveries each period (1 year in this example) is:

D 52,000}
= = 26 deliveries asus 26
{EOQ} { 2,000 CHVETIES

D
Recall the annual Relevant Total Costs (RTC) :{5 X P} + {g X C }
For Q = 2,000 units ,

52,000><$250} {2,000><$6.50

2,000 2 } = $6,500 + $6,500=$13,000

(RTC) :{

3. Reorder point= Number of units sold per time period x Purchase-order lead time.
eyl Callal gyl 3538 X dyiay 5y JST de Laall Cilasgll ae = (adlall sale) ddais

Suppose the purchase-order lead time for iPhone covers is 1 week:

Economic order quantity 2,000 units

Number of units sold per week | 1,000 units per week (52,000 units + 52 weeks)

Purchase-order lead time 1 weeks

D
= aladiuy) Jaa = A
{Number of working} ¢ d verage Usage

Demand each working day = Average Usage = {Number Ol;working} =

Reorder point = lead time x Average Usage
Reorder point =1,000 units per week x1week =1,000 units

When To Order Assuming Certainty

The second decision that Glare Shade’s managers face is when to order the units. The reorder
point is the quantity level of inventory on hand that triggers a new purchase order. The reorder
point is simplest to compute when both demand and the purchase-order lead time are known
with certainty:

(st Laayida) Jase callall 685 i
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Reorder point =Number of units sold per time period x Purchase-order lead time
Suppose the purchase-order lead time for AUX is 2 weeks:
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Economic order quantity EOQ= 1,000 units

Number of units sold per week 250 units per week (13,000 units , 52 weeks)
Purchase-order lead time 2 weeks

Reorder point = 250 units per week x 2 weeks = 500 units

et 12 e Gl ghed G (sin e allall Jysad i Jla b Alsbaall o3 2ot (Say

__Annual Usage

Monthly usage =

12 month
D
= al A0 Java =
{Number of working} ¢ ¥ J Average Usage
. _ ~ R )
Demand each working day = Average Usage = {Number o Working} =

Reorder point = lead time x Average Usage

Exhibit 5-1 Graphic Analysis of Ordering Costs and Carrying Costs for UX1 Sunglasses at
Glare Shade

Glare a5, AUX g dpuedll chlaill cpiadll callssy Qllall cadlsal Sball Jdasll 15 s gl JA)
Shade

Annual relevant /
&« total costs Annual relevant

ordering costs

10,000 +

R0 (DP/Q)

E
Z 60001
C 5200 4=====m===dcmmm e D= |
S |
2 |
T 4,000 + I
= |
g Annual relevant :
é carmying costs \
2,000+  (QC/2) I
I
|
I
I
0 i Y i | :
00 =1,
0 650 EOQ-=1000 1,300 1,950 2,600

Order Quantity (Q) in Units

Glare Shade will order 1,000 units of AUX each time its inventory falls to 500 units.2 Exhibit
3-2 shows the behavior of the inventory level of AUX units, assuming demand occurs
uniformly during each week. If the purchase-order lead time is 2 weeks, a new order will be
placed when the inventory level falls to 500 units, so the 1,000 units ordered will be received at
the precise time that inventory reaches zero.
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1) g sad IS DDA aa e JS8 Ciaay allall o Galii) e« AUX Clasgd (sl (ssiue dlslu 2-5 anagl)
eﬁgmuﬂ&ﬂs'&h}SOO A;-“\U}M\L;):\muasugum %hfi&}&aﬁ‘&wigﬂ\dkmﬁbﬁs@\s

el U giaal 4 Jeay 53 dasd) gl b dyglha sasy 1000 ki
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If Glare Shade’s managers are uncertain about demand or the purchase-order lead time or if
they are uncertain about the quantities of AUX Royal can provide, they will hold safety stock.
Safety stock is inventory held at all times regardless of the quantity of inventory ordered using
the EOQ model. Companies use safety stock as a buffer against unexpected increases in
demand, uncertainty about lead time, and unavailability of stock from suppliers. Suppose Glare
Shade’s managers are uncertain about demand.

e 1Y) ehal Gkl lead time aysil) 5@ 5 bl e cuStie e Glare Shade e K 13)
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They expect the demand for AUX to be 250 units per week, but it could be as high as 400 units
per week or as low as 100 units per week. If stockout costs are very high, the managers will
want to hold a safety stock of 300 units and incur higher carrying costs. The 300 units equal the
maximum excess demand of 150(400 - 250) units per week times the 2 weeks of purchase-
order lead time. If stockout costs are minimal, no safety stock will be held to avoid incurring
the additional carrying costs.

O B ol gsal) 35255400 ) daay oF oS 0S5 ¢ gsa) 3325 250 AUX e callall o585 off 055y
3355 300 il bl (giaar BlEaY) ) Gs ol zlind ¢ las ddle sal Cadls culS 1Y) g sal) b 5aa5 100
gsu) b 33n5 (250 — 400) 150 sa5 25 allall adY) 2all 300 lasgll gsbas L e oia Callss Jaay
il ol g aan Lliay) Ay ol ¢ Al alall CallSs calS 1Y) Lol alla ygi 58 (e e s & Aoy piaa

Al A @llss A

But if stockout costs are moderate (neither very high nor very low), managers need to balance
the benefits of reducing stockouts with the extra cost of carrying safety-stock inventory.

2 Q6 s o Alaal) ) g paal zling ¢ (Tan Amiiie Yy Tan Alle o) Aliae Sl CallSs ClS 1Y) (S
S cag3a 58 ALY Adlly 58
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Exhibit 5-2 Inventory Level of AUX Sunglasses at Glare Shade”
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A This exhibit assumes that demand and purchase-order lead time are certain:

Demand =250 AUX sunglasses per week
Purchase-order lead time = 2 weeks.

13850 oAl yals aygil) 358 o (SN 1 i

EsmY) & AUX dpusads 3)Ua1 250 = allall

@.JZ = ;_)-mn ;_\SLJ.D‘,'.':BJE

Managers use a frequency distribution based on prior daily or weekly levels of demand to

compute safety-stock levels. Assume that one of the following levels of demand for AUX will
occur over the 2-week purchase-order lead time.

O O3 ligine Clual 28 de sl 5 dpesdl allal)l Gligise o 3l 23580 a)s sl aadig
ce sl 315 ) e hall Gtk sl 578 A st it AUX e 200 Gallall cilysivse aal of (i )

Total Demand for 2 Weeks 200 300 400 500 600 700 800
(e goul B3ad qulhal) Jlaa) | Units | Units | Units | Units | Units | Units | Units
Probability (sums to 1.00) 0.06 | 0.09 | 0.20 | 0.30 | 0.20 | 0.09 | 0.06

We see that 500 units is the most likely level of demand for 2 weeks because it has the highest
probability of occurrence. We see also a 0.35 probability that demand will be 600, 700, or 800
units (0.20 + 0.09 + 0.06 = 0.35).

L (g Lghsaad Jlaa) el e g5int LY Gaesad s0d Gllall dlaial SSY) ggindl 8 3385 500 of (o

.(0.35 = 0.06 + 0.09 + 0.20) 3225800 5 700 5l 600 allall ;& of 0.35 Jlaa)
If a customer wants to buy AUX and the store has none in stock, Glare Shade can “rush” them
to the customer at an additional cost to Glare Shade of $4 per unit. The relevant stockout costs

in this case are $4 per unit. The optimal safety-stock level is the quantity of safety stock that
minimizes the sum of annual relevant stockout and carrying costs.
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sty Gl ) "lelst Glare Shade 1 (Sad ¢ (y5de sl Laiad) ol oK aly AUX ehd bl aal al)i 13)
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Note that Glare Shade will place 13 orders per year for AUX and will incur the same ordering
costs whatever level of safety stock it chooses. Therefore, ordering costs are irrelevant for the
safety-stock decision. Recall that the relevant carrying cost for AUX is $5.20 per unit per year.
GV Ol st OIS Lage callall IS i 4Ty AUX I Lsin Uik 13 ausivs Glare Shade (o JaaY
AUX J LDl ppaall/Balaay) 260 o 85 . ol s b L ddle Y llall Callss (d GlIA Lo )as oA
Al sans JS1 1N 5.20

Uncertainty And Safety Stocks

In practice, demand or usage of stocks (inventories) is not known with certainty. In addition,
there is usually a degree of uncertainty associated with the placement of an order and delivery
of the stocks. To protect itself from conditions of uncertainty, a firm will maintain a level of
safety stocks for raw materials, work in progress and finished goods inventories. Thus safety
stocks are the amount of inventories that are carried in excess of the expected use during the
lead time to provide a cushion against running out of inventories because of fluctuations in
demand. The calculation of the re-order point of 240 units in the example shown in the
previous section is:

tOlY) (g iiag aslil) aas
Losale ¢ elly ) dalaYl oSt any e Cagpradl e (Qaiaadl) il alasind o callal) dleal) dusyladll
Laalais ¢ <l pie ol e lendt Glaad L ggiaall ailuig L Sl s dadiye st ple (e dapy s 68
ol Al L anal) Al deliadl (ygiaes deill ciad Z Yl A Al Sl Hoiia e o A4S
A am eyl dieil) 55l A ad sl il e A Lo 4338 2 @A gl ke s Gl G g5aa
tot Gl e3al) 8 mamsall JUall 8 30a5 240 Al () sale) Ak Gl L allall 8 LD Cay ()5 530)

Lead time (two weeks) 3 weekly usage during the lead time period (two weeks at 120 units per
week)

(g5 A 3an5 120 Jaxay Glesand) Aiadl 5580 DA e sand alatind 3 (Cpesanl) a5l 55

Exhibit 5-3: Re-order points and the fluctuation of inventory levels under conditions of
certainty

SN Cag ol s 8 s ) g iy (allal) sale ) s halds 3-5 J<al)
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Assumptions:
EOQ = 600 units; lead time = two weeks; usage per week = 120 units;
Re-order point 240 units; order placed at end of weeks three, eight, 13, etc.

FUAWAT N

c3an5 120 = gaul) b aladi) ¢ e gl = a4l 5538 ¢ 525600 = EOQ

) ¢ de AN ¢ bl ¢ G b Ales & callal) s 5 ¢ Ban 240 callall sale) Al

The firm will run out of inventory if actual demand increases to 140 units per week or if the
lead time is three weeks. A firm might respond to this possibility by setting a re-order point of
420 units based on a maximum usage of 140 units per week and a lead time of three weeks.
This will consist of a re-order point based on average usage and lead time of 240 units (two
weeks at 120 units) plus the balance of 180 units safety stocks to cover the possibility that lead

time and expected usage will be greater than expected. Thus when demand and lead time are
uncertain the re-order point is computed as follows:

(Average Rate Of Usage x Lead Time) + Safety Stock

S bl B0 3l 558l 1Y Sl gaa) sany 140 ) il allall ofy 13 A3 (e sl 2ty Cagas
140 iy ol ahaain) e 2l saay 420 als (il sale) ddadi aaas Gph g Jlaa¥) 13gd 45530 Cuaid
sl 55y oladiy) lawgie ol ) sole) dlad (he 138 sSine . pnlad ADE 35 s oY) 8 saag
3 06 o) Jlaa) ddasil LY (siae (g aag 180 auay ) dilayl (225 120 2 QL::}.}J) sasg 240
sale) Adads olua oy ¢ (aSe e 2yl Bys Calall (6 Laxie s L adgiall (o ST adgiall aladiuly )5

rul el e k)

O 938 + (Sl 58 X aladiu) Jara Jagia)
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Determining When To Place The Order

To determine the point at which the order should be placed to obtain additional inventories (i.e.
the Re-Order Point), we must ascertain the time that will elapse between placing the order and
the actual delivery of the inventories. This time period is referred to as the Lead Time. In a
world of certainty, the re-order point will be:

tallal) aa83 a0 e Apaad

S Lile Gany ¢ (bl Bale) Ak ) ddla) side o Jsaall llll s ladie caay ) Al aaail
Ale 5. al 58 el sl sda Ly L odall el aplully ) o o i g2 A g
sl sale) ddass oS ¢ <)

Lead Time x The Daily + Weekly Usage During The Lead Time Period

If we assume that an annual usage of a raw material is 6000 units and the weekly usage is
constant then if there are 50 working weeks in a year, the weekly usage will be 120 units. If the
lead time is two weeks, the order should be placed when inventories fall to 240 units. The
economic order quantity can indicate how frequently the inventories should be purchased. For
example, if the EOQ is 600 then, with an annual demand of 6000 units, ten orders will be
placed every five weeks. However, with a lead time of two weeks, the firm will place an order
three weeks after the first delivery when the inventory will have fallen to 240 units (600 units
EOQ less three weeks usage at 120 units per week). The order will then be repeated at five-
weekly intervals. The EOQ model can therefore under certain circumstances be used to indicate
when to replenish inventories and the amount to replenish. This process is illustrated in Exhibit
5-3.

Jac gomal 50 la I3 ¢ i e sl 223N 8225 6000 52 Hlad) salall gsid) alaaiaN) o Lia sl 13
oaidy ladie 51 sy G ¢ Cpesand sl 558 CilS 1Y) Laany 120 o sl AT ()5Sl ¢ Ll 8
1) ¢ Jia) i e L gaiaad) shd J)SE s I salaBY) a1 LS i o (S a5 240 ) gsaad)
& LﬂSJcAj @JMTMJS)‘[BTMQ@J&Mc03360008-94_54&&@‘ udl600 B EOQ u\s
600) 3355 240 ) (538l Gminiy Lavie J5V) aaluill (o sl 4D aay Llla 4,80 i ¢ ae sand )50 55
oSy Y Ll Aased J8 Clll ISS S5y 5 L (san) A Bany 120 alasind sl A6 e B3 EOQ 32a4
& Axage Llaall sda caaaill jlatay oidall Baad Sy e 5N Ame cagyl Jh A EOQ zigas aladial

35 sl Jal)
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Other Factors Influencing The Choice Of Order Quantity

Pl Apas LA e i @Al Jalge
1-Shortage Of Future Supplies
For various reasons, a firm may depart from quantitative models that provide estimates of the
economic order quantity and the re-order point. A company may not always be able to rely on
future supplies being available if the major suppliers are in danger of experiencing a strike.
Alternatively, future supplies may be restricted because of import problems or transportation
difficulties. In anticipation of such circumstances, a firm may over-order so that inventories on
hand will be sufficient to meet production while future supplies are restricted.

i) cilajlivd) (a1
sale) ddaiiy oaliai@¥) V) ApeSl i jig Al Aplady) Azl e AGEN amn 8 Adbae QLY
oba b oenad) LS OIS 1) Addiad) clolind) s e aldieY) e 5yl Ll 4580 558 Y 88 Ll
) Cilgma 2] JSLie o lEieall cilojtidl 2 S 8 @l e Yau . Strike ch el
Z Y clilie Al HS dpasall Gsiaall GsS Cumy ol b abaVh 45580 a8 28 ¢ Gagylal sda Jidd L

bl ilojlial) aadh 2 Laiy
2-Future Price Increases
When a supplier announces a price increase that will be effective at some future date, it may be
in a firm’s interest to buy in excess of its immediate requirements before the increase becomes

effective. Indeed, in times of rapid inflation firms might have an incentive to maintain larger
inventories than would otherwise be necessary.

i) A e g L2
dalias e 5S 38 ¢ Jiiaal 8 Lzl A il Aple sSie ) sl e Gpeaal) aal (lay Levie
3 ) adil) Gl B Al 6 L Jgmial) Al saL3 maad o U8 dpsll Wolllie ey Le eyl 4S54

Qs 05 8 il ST g3 Llaad il iS58
3-Obsolescence
Certain types of inventory are subject to obsolescence. For example, a change in technology
may make a particular component worthless. Alternatively, a change in fashion may cause a
clothes retailer to sell inventories at considerably reduced prices. Where the probability of
obsolescence is high or goods are of a perishable nature, frequent purchases of small quantities
and the maintenance of low inventories may be appropriate, even when the EOQ formula may
suggest purchasing larger quantities and maintaining higher inventory levels.
!ad\:ﬂﬁ\ - 3
e (e (S daa ) Lol oSl 8 sl g 8 Jhd) s o Lalill Lape (g3l (g Aigna gl
S S0 At ey 0538 m elall A58 w3l olE 8 sl b url iy 8 GlD 00 Yy L Aail
il ) il ¢ Dyl Cnliall (o 5S8Rl AL dayde 3 wiliad) <5 ol adine a2l Jlaia) ()68 Lovie
Clsise o Blially 58 Gl o)d EOQ Gapa 75 lavie s ¢ paidiad) (gl o Llially e
Ler’T T3
4-Steps To Reduce Safety Stocks
When demand is uncertain, higher safety stocks are likely to be maintained. However, safety

stocks may be reduced if the purchasing department can find new suppliers who will promise
quicker and more reliable delivery. Alternatively, pressure may be placed on existing suppliers
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for faster delivery. The lower the average delivery time, the lower will be the safety stock that a
firm needs to hold and the total investment in inventories will be reduced.

O QA Juliil afgha-4

Osyhe Ul oy 8 @l aay el gl gsiae o Blal) & o mapdl e ¢ S3e pe Gl € Laie
Ay ¢ e Yoy Adgise JS05 el il (oa M e o siall 4 LA aud o 1Y) L)
zlad A QWY1 (siie pamiddl ¢ aplull s Jaugie (aids) WS L bl ayedl Gullall Giieaall e Tl
saall Y] sl Qi g 4y aliaY] ) 4S50

This optimum order size is known as the economic order quantity (EOQ); it can be determined
by tabulating the total costs for various order quantities, by a graphical presentation or by using
a formula.

All three methods are illustrated using the information given in Example (1).

LSl Aglleay) CallSl) Agan DA (e oapad Koy ¢ (EOQ) abiaid¥) allall 40y 138 JiaY) 5aY) ana Ciyal
- Ailas A o35 ) aguy paje DA e ¢ ddlidd) cllal)
et (1) Jial sl o glaall plasinly DA 35l muag 2
Second: The Tabulation Method

:Adgaat) 43y )da : Ll
It is apparent from Example 1 that a company can choose to purchase small batches (e.g. 100
units) at frequent intervals or large batches (e.g. 10 000 units) at infrequent intervals. The

annual relevant costs for various order quantities are set out in Exhibit 1.

You will see that the economic order quantity is 400 units. At this point, the total annual
relevant costs are at a minimum.

Sy Sie il e (3235 100 JEl Ja o) 8ysaa cileds e hd s o AG80 (Say 4l 1 JB (e ey
Aabid ) chlllall sl Aadla) Ayl CallSall aaa Sy )< e il e (3235 10000 i) 35S Clada
c aaS LD Ayl sl dlaa) 065 ¢ Aayall 038 8 52n5 400 & ol eV £ of sl

Solved Example(2)

company purchases a raw material from an outside supplier at a cost of $9 per unit. The total
annual demand for this product is 40,000 units, and the following additional information is
available:

40000 gzl 13l (gsind) llall Jlea) aly sassll G¥ea 9 Aa sl 3)5a (e oA Bale o)l A8 006
) ZSLaY) Cilaslaall gy ¢ Bang

Required annual return on investment in inventories (10% x $9) 0.90

Other carrying costs per unit 0.10

Carrying costs per unit 1.00

Cost per purchase order:

Clerical costs, stationery, postage, telephone, etc. 2.00
) g g ¢ a5l g ¢ Aaalda A1 g ¢ Aylish) Cisl
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You are required to determine the optimal order quantity.

Table indicates Relevant costs for various order quantities
AN cultlal) laSt Aaideal) CillSEl) ) jady AU Jgan

Order Quantity -kl 4s [ 100 | 200 | 300 | 400 | 500 | 600 | 800 | 10,000

Average Inventory In 50 100 150 200 250 300 | 400 | 5,000
Units? ¢ Jad) Jaw gia

Number Of Purchase 400 200 133 100 80 67 50 4
Orders®

Annual Carrying Costs® $50 | $100 | $150 | $200 | $250 | $300 | $400 | $5,000
& piaad) (Al il

Annual Ordering Cost $800 | $400 | $266 | $200 | $160 | $134 | $100 $8
Ag ghad) ¥ CalIss

Total Relevant Cost $850 | $500 | $416 | $400 $410 | $434 | $500 | $5,008

" If there are no inventories when the order is received and the units received are used at a constant
rate, the average inventory will be one-half of the quantity ordered. Even if a minimum safety stock
(inventory) is held, the average inventory relevant to the decision will still be one-half of the quantity
order, because the minimum inventory will remain unchanged for each alternative order quantity.

Ladll Cial (g3l Jaugia oS ¢ Cull Jaray daliceal) cilangll aladiuly pa¥) aDla) die (gida a9y axe Al B
oAl il Jaa AN Al g 5aall Jawgia Gl ¢ (Oa3dall) Ol (iia (e AT aadly BliaY) &3 1Y) s L Agsthall
ot ol Lpas 9 s (98 o G giaall A aall oY (Al

® The number of purchase orders is ascertained by dividing the total annual demand of 40 000 units by
the order quantity.

) LS e 5135 40000 AL (g siaad) callal) lan) Loy o)yl salgl s e sl a3y

€ The annual carrying cost is ascertained by multiplying the average inventory by the carrying cost of
$1 per unit.

Bang JS Nsa 1 ALl oAty Bliay) 4GS 3 ¢ g5aall baagia qupay Lygiad) ¢y jally BliSaY) 4RI oy asll) oy

Third:-Graphical Method
bl anpl) Ay e IG

The information tabulated in Above table is presented in graphical form in Exhibit 5-4 for every
order size up to 800 units. The vertical axis represents the relevant annual costs for the
investment in inventories and the horizontal axis can be used to represent either the various
order quantities or the average inventory levels; two scales are actually shown on the horizontal
axis so that both items can be incorporated. You will see from the graph that as the average
inventory level or the order quantity increases, the carrying cost also increases. Alternatively,
the ordering costs decline as inventory levels and order quantities are increased. The total cost
line represents the summation of both the carrying and the ordering costs.

G D il s JU4-5 asagil) JSAI G Al agey JSG 8 odlel Jpaal) (8 Alganal) Clagleal) i iy
Jiatl Y1 sl aladin) (Says syl 8 lenudl Al Ggidl oSl ull sl ey w32a5 800
g OSa Cuny Y1 ) o Jadlls Gralie e o ¢ ggdaal) Clisiue baugia ) Al clllal) s
Mgl Lalaia) 4605 % ¢ allall 40 5 093l (gsiua Janssia 5255 e 4l Ll sl (pa (g5 L paaiall DS
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Exhibit 5-4 Economic order quantity graph.
g3ty qullal) 4ast Sld) sl 45 apdagil) JSA
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Note that the total cost line is at a minimum for an order quantity of 400 units and occurs at the

point where the ordering cost and carrying cost curves intersect. That is, the economic order
quantity is found at the point where the carrying costs equal the ordering costs. It is also
interesting to note from the graph that the total relevant costs are not particularly sensitive to
changes in the order quantity. For example, if you refer to Exhibit 3-4 you will see that a 25 per
cent change in the order quantity from 400 units to either 300 or 500 units leads to an increase
in annual costs from $400 to $410 or $416, an increase of 2.5 per cent or 4 per cent.
Alternatively, an increase of 50 per cent in the order quantity from 400 units to 600 units leads
to an increase in annual costs from $400 to $434 or 8.5 per cent.

liinie lgd adalin 1) Al die Caagy sans 400wl el S Sl aay 06 Allea) A8l 2y o Lal
Lliay) Callss g ool Al Adail) vie oaliai@) V) A e giall O ol LalaaY) 4, Callal) A4S
IS8 Lulin Cad LDL) S lea) oF Sbal) asgl) (g Jaa3 o Lad a0 il e ) CallSs e
25 Aty el of (g5id ¢ 4-3 apagl) JSAN LY el 1Y ¢ QU e e L allal) 48 8 byl (ala
N5 400 e Aysiad) Cadlall 8 5alyy a5 5a5 500 5 300 ) sass 400 (e callall A b D) 3
Gllall € 5al) a5 Al e Yo . Al 8 4 ALl 5 2.5 Wy saln sl « 150 416 4 150 410 )
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kA
Formula Method:
:ddalaal) 44,
2DP 2x40,000x$2 .
EOQ = = = 4/160,000= 400 units
Cc $1

Cost of Prediction Error

: fgaddl) s 44t

Predicting relevant costs is difficult and seldom flawless, which raises the question, “What is
the cost when actual relevant costs differ from the estimated relevant costs used for decision
making?”

Suppose Glare Shade’s relevant ordering costs per purchase order for AUX are $200, but the
manager predicts them to be $100 when calculating the order quantity. We can calculate the
cost of this “prediction” error using a three-step approach.

Leie iy A o L' Jladl Ly Lae cpaall e WIS (08 L Doy ol ALl Cadlilly il )
"¢ LAl A5 8 deadiad) 4Dl 5yl Callall e AaDla) dedl) Cadlall Caliss

el oSV e N0 200 & AUX )i calls JS) Glare Shade J awdll callall ) oyl ) CallSs o (g sl
M e greie alainly "l Uadl) 13 AASS Clus WSy bl € Gl 2ie V50 100 sS5 of adsiy
.Clghad

Step 1: Compute the Monetary Outcome from the Best Action that Could Be Taken, Given the
Actual Amount of the Cost Input (Cost per Purchase Order).

Js8 E\.ils:d\) PR Jusy g&.il\ ddeall ) DB ¢ oM Sy sl Juadl aie AQ081 sl cawal 11 Bghadl)
(8L al

This is the benchmark—that is, the decision the manager would have made if the manager had

known the correct ordering cost against which actual performance can be measured. Using D =

13,000 units of UX1 per year, P = $200, and C = $5.20 per unit per year, the best action is to
purchase 1,000 units in each order .

V) Gl Sy A Al (bl AGISS b jaa el o330 g ) 538 S A Al o = Ll sa 13
G335 JSIC = 8520 5« P =$200 ;¢ L AUX (ga 3255 D = 13000 lasicy Ll e Lail

vl JS 83025 1000 shi s el Juadl (fa ¢ daud)
Glare Shade’s annual Relevant Total Costs when the EOQ = 1,000 units are:

DP EOQ C_ 13,000x$200 = 1000x$5.20
RTC=—r. 4+ 202C- ¥
E0Q 2 1000 2

RTC=$2,600 + $2,600= $5,200
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Step 2: Compute the Monetary Outcome from the Best Action Based on the Incorrect
Predicted Amount of the Cost Input (Cost per Purchase Order).

JS! Adleal)) DSl JB poaall e g5l Al o Pl ela) Juadl de Ll Aagil) Gilua 2§kl
(s

In this step, the manager calculates the order quantity based on the prediction (that later proves

to be wrong) that the ordering cost, P = $100, D = 13,000 units of UX1 per year, and C = $5.20

per unit per year.

P =8$100 ¢« L) 4S5 b (pbls adf BaY @l @) sl e 3l V) 4 ol Covsy ¢ 5shall ol b

2DP 2x13,000x$100 .
EOQ= |— = = 4/500,000= 707 units
c $5.20

However, the actual cost of the purchase order is $200. Consequently, the actual annual
relevant total costs when D = 13,000 units per year, Q = 707 units, P = $200, and C = $5.20 per
unit per year are as follows:

Lot 4Dl Aladl) dygid) IS Jlea) 8 il . V50 200 oa shall LY ddeddl Al G5 Gl o
LS & Al d3aay I C = $5.20 5« P =3200 ¢ 3225 Q = 707 « 4l d32ay D = 13000 o<
Pk

DpP EO0Q C_ 13,000x$200 , 707x$5.20
RTC=— + 2225 ¥
EOQ 2 707 2

RTC=$3,678 + $1,838= $5,516

Step 3: Compute the Difference Between the Monetary Outcomes from Step 1 and Step 2.

-2 Skl 1 Sghadll (ha Aalil) ilidl) (o (3UAY qua) 13 5ghadl)
A,aaty) daa
Monetary Outcome
Step 1 $5,200
Step 2 $5,516
Difference $ (316)

The cost of the prediction error, $316, is 6% of the relevant total costs of $5,200. Note that the
annual relevant-total-costs curve in Exhibit 3-1 is somewhat flat over the range of order
quantities from 700 to 1,300 units. That is, the annual relevant cost is roughly the same even if
misestimating the relevant carrying and ordering costs results in an EOQ quantity of 1,000 plus
30% (1,300) or 1,000 minus 30% (700). The square root in the EOQ model diminishes the
effect of estimation errors because it results in the effects of the incorrect numbers becoming
smaller.

Gl Jea) st of BaY L $5200 Al Al Sl eal e 76 ¢ Y50 316 sl Uaa 460 1l
@l 32351300 ) 700 e clillall b€ Blai pue Lo as ) mdaase 3-1 apagil) JSEN 8 4Dl g5l
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EOQ 1€ I 2Dl llally Jaill Cadl€s ppoi 3 Wadl) ool o) s Ly lguds o 4aDlall dysid) il o
.(700) 730 =il 1000 4 (1,300) %30 x5 1000 iasy
Asgaall e QY1 EG Galis aie iy 4 il eUadl 56 0 EOQ zigal b xapsill sl

Example Cost of Prediction Error
;i) Und AR o i
Solved Example(3)

(3)Jsiae Jlia
Wyndham Corporation sells 52,000 iPhone covers each year. These covers are sold evenly
throughout the year. Ordering costs are $250 per order, and carrying costs are $6 per unit per
year. Suppose the manager predicts ordering costs to be $160 instead of the actual $250 when
calculating the order quantity.
What is the cost of the prediction error?

Al e e gslally 41V o8 U LA S iPhone ¢1ke 52000 Wyndham Corporation 48,4 s
O adsy aal o Gagl Al saay J Vs 6 o) (adlSs jlag ¢ itk JS Y50 250 callal) CallSs il
¢ sl Uad 260G o L

Solution
We can calculate the cost of this "Prediction™ error using a three-step approach.

Llghd EME e e aladiady 13 "5l Uad AISH Gl LiCay
Step 1: Compute the Monetary Outcome from the Best Action That Could Be Taken, Given
the Actual Amount of the Cost Input (Cost per Purchase Order).
This is the benchmark—that is, the decision the manager would have made if the manager had
known the correct ordering cost against which actual performance can be measured. Using

D = 52,000 units of AUX per year , P = $250, and C = $6 per unit per year , the best action is
to purchase 2,000 units in each order as follows:

2DP 2x52,000x$250 i
EOQ = c - %6 = 1/4,333,333=2,081.66 = 2082 units

Wyndham’s annual relevant total costs when the EOQ = 2082 units are:

DpP EOQ C_ 52,000x$250 2,082x$6
RTC=—r- + 2225 ¥
EOQ 2 2,082 2

RTC=$6,244 + $6,246= $12,490

Step 2: Compute the Monetary Outcome from the Best Action Based on the Incorrect
Predicted Amount of the Cost Input (Cost per Purchase Order).

In this step, Wyndham’s manager calculates the order quantity based on the prediction (that
later proves to be wrong) that the ordering cost, P = $160, D = 52,000 units of AUX per year,
and C = $6 per unit per year.
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2DP 2x52,000x$160 ) _
EOQ = < - 36 = V2,773,333=1,665.33 unit = 1665 units

However, the actual cost of the purchase order is $250. Consequently, the actual annual
relevant total costs when D = 52,000 units per year , Q =1,665 units, P = $250, and C =$6 per
unit per year are as follows:

DP EOQ C_ 52,000x$250 , 1,665x$6
RTC=——+ =22 = +
EOQ 2 1,665 2

RTC=$7,808 + $4,995= $12,803

Step 3: Compute the Difference Between the Monetary Outcomes from Step 1 and Step 2.
dgaall) daall)
Monetary Outcome
Step 1 $12,490
Step 2 $12,803
Difference $ (313)

The cost of the prediction error, $313, is 2.5% of the relevant total costs of $12,490. The annual
relevant-total-costs curve is somewhat flat over the range of order quantities from 1,665 to
2,498 units. That is, the annual relevant cost is roughly the same even if misestimating the
relevant carrying and ordering costs results in an EOQ of 2,082 minus 20% (1,665). The same
is true if the EOQ is 2,082 plus 20% (2,498).

Gl Mlas) inie 150 12,490 dadll) Ladld) Callsall Maa) ¢ 72.5 ¢ 1¥50 313 ¢ sl (s 4605 gls
Al gl aalall o o 5ans 2,498 ) 1,665 (e se¥) GliaS 520 o boaa ) mhase D) (gsiud)
720 (=il 2,082 iy EOQ Jare ) 4Dl ja¥ls il Cadls i o Uadll ool o) s Loy lgass o

.(2,498) 720 1y 2,082 s EOQ (S 13) awii o o211 (3:daiys .(1,665)

The Square Root in the EOQ model diminishes the effect of estimation errors because it
results in the effects of the incorrect numbers becoming smaller.

Aol e BN oAU palls e ity 45 i) eUadl AL o EOQ Tl A Al Jdal) Y6

Assumptions Of The EOQ Formula

The calculations obtained by using the EOQ model should be interpreted with care, since the
model is based on a number of important assumptions. One of these is that the carrying cost per
unit will be constant. While this assumption might be correct for items such as the funds
invested in inventories, other costs might increase on a step basis as inventory levels increase.
For example, additional storekeepers might be hired as inventory levels reach certain levels.
Alternatively, if inventories decline, it may be that casual stores labor may be released once
inventories fall to a certain critical level.
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Another assumption that we made in calculating the total carrying cost is that the average
balance in inventory was equal to one-half of the order quantity. If a constant amount of

inventory is not used per day, this assumption will be violated; there is a distinct possibility that
seasonal and cyclical factors will produce an uneven usage over time.

S Cal gl o3l B )l hagie o g opally Ll A6 Jlea) Glia 4 L AT (ol il
Jalsall 0l peaaly Jlaial @llia (aaly) 13 Sleil wisd ¢ Log (siaall (e 400 LS Alasiad 25 o1 13 L 4!
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Despite the fact that much of the data used in the model represent approximations, calculation
of the EOQ is still likely to be useful. If you examine Exhibit 5-4, you will see that the total
cost curve tends to flatten out, so that total cost may not be significantly affected if some of the
underlying assumptions are violated or if there are minor variations in the cost predictions. For

example, assume that the cost per order in Example.1 was predicted to be $4 instead of the
correct cost of, say, $2. The cost of this error would be as follows:

OsS o Jeinall e s Lo ¢ R s Jia gl (8 Aeddinall ililall e DESY o Ada e 23l e
Cumy Aysdl ) Jaey 4630 lea) Jinie of (gind ¢ 45 apagill JSAN Gasdy cud 1Y) Llaie EOQ ila
o Aagls sl dllia € 1Y) 5 Al bl fay) e dllgnl Al 8 € K Adleay) dalsl ita Yy
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4a3%) REVISED EOQ= \/2'%’ - \/““"ﬁ%x“ = /320, 000= 565 Units

TC for revised EOQ but using the correct ordering cost=

D D
Recall the annual Relevant Total Costs (RTC) :{6 X P} + {E X C }

40,000><2} n {565)(1
565 2

Recall the annual Relevant Total Costs (RTC) :{ }=$425

TC for original EOQ of 400 units based on actual ordering cost=
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_{40,000><2} {400)(1

=%$4
400 2 } $400
~. cost of prediction error = $25

The Cost Of The Prediction Error of $25 represents an error of 6 per cent from the optimal
financial result. Similarly, if the carrying cost was predicted to be $2 instead of the correct cost
of $1, the calculations set out above could be repeated to show a cost of prediction error of
approximately 6 per cent.

O @siadl ge G813 ¢ Juallys L i) AL Aagill e Bld) 86 Ay Uad $25 LU il Uad AGIS (o
Uas 5 lelaY oDlef daca sl cliloall S5 (e ¢« $1 AaIU daunall 2SN (pe You $2 Ll 46 ()6
- LS L) 506 Ay sl

Quantity Discounts

Circumstances frequently occur where firms are able to obtain quantity discounts for large
purchase orders. Because the price paid per unit will not be the same for different order sizes,
this must be taken into account when the economic order quantity is determined. However, the
basic EOQ formula can still be used as a starting point for determining the optimum quantity to
order. Buying in larger consignments to take advantage of quantity discounts will lead to the
following savings:

14uaS Glaguad

Y Dl 5l bl Sl S cilagead o Jpemall Lo 306 GlGEN (58 Cun S I oyl i
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1- A saving in purchase price, which consists of the total amount of discount for the period.
2- A reduction in the total ordering cost because fewer orders are placed to take advantage of
the discounts.

ll aadll el ol o sS5 My ¢ e lpil) jaa B sdgs L1
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These cost savings must, however, be balanced against the increased carrying cost arising from
higher inventory levels when larger quantities are purchased. To determine whether or not a

discount is worthwhile, the benefits must be compared with the additional carrying costs.
Consider the information presented in Example 4.

ehi mie eV gl Gligiue o Al L) 46K sal) Jolde oda A3 sy A3)lse cang ¢ Gl pag
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Solved Example(4)

(4)Jsiae Jlia
A company purchases a raw material from an outside supplier at a cost of $7 per unit. The total
annual demand for this product is 9000 units.
The carrying cost is $4 per unit and the ordering cost is $5 per order. A quantity discount of 3
percent of the purchase price is available for orders in excess of 999 units. Should the company
order in batches of 1000 units and take advantage of quantity discounts?

2S5 5255 9000 s ginall agd gginad) bl Jlea) sy IS $7 4S5 ala dyse (e ald Bole AS55 g5
el aw (e AL 3% Ay Lalll aiad gy il KBS o il el AalKHg asy (K1 $4 o LliiaY)
Glagad (o 3215 322y 1000 @lads Je lhal) 4530 e s Ja 3385 999 e a5 Al bkl

PR

The starting point is to calculate the economic order quantity and then to decide whether the
benefits exceed the costs if the company moves from the EOQ point and purchases larger
quantities to obtain the discounts. The procedure is as follows:

t LIS e hayl  logadl) e Jpaall ST ol )i EOQ s

2DP 2x9000x$5 .
EOQ = c - v = 4/22,500= 150 units

The savings available to the firm if it purchases in batches of 1000 units instead of batches of
150 units are as follows:

tol LS 2 505 150 (e ey (e Y 50n5 1000 e claiy e o hpal) dlla 8 48540 daliall ¢l ygi )

1- Saving in purchase price (3% of annual purchase cost of $63000) $1890
2 Saving in ordering cost
{ DpP } { DP } _ {9000 X 5} {9000 X 5}

EoQdS |Eo@Q) L 1000 150 =$255

(Qq represents the quantity order to obtain the discount and Q represents EOQ)

Total savings ~ $2145

The additional carrying cost if the larger quantity is purchased is calculated as:

{(Qd;Q)C}: {(1000—;50)x$4}= $1700

The additional savings of $2145 exceed the additional costs, and the firm should adopt the
order quantity of 1000 units. If larger discounts are available, for example by purchasing in
batches of 2000 units, a similar analysis should be applied that compares the savings from
purchasing in batches of 2000 units against purchasing in batches of 1000 units. The amount of
the savings should then be compared with the additional carrying costs. Note that the EOQ
formula serves as a starting point for comparing the savings against the costs of a change in
order size.
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Application Of The EOQ Model In Determining The Optimum Batch Size For A

Production Run:

The economic order quantity formula can be adapted to determine the optimum batch size for
production runs when a set-up cost is incurred only once for each batch produced. Set-up costs
include incremental labor, material, machine down time and other ancillary costs of setting up
facilities for production. The objective is to find the optimum number of units that should be
manufactured in each production run, and this involves balancing set-up costs against inventory
carrying costs. To apply the EOQ formula to a production run problem, we merely substitute
set-up costs for the production runs in place of the purchase ordering costs.

(Y Jadal JiaY) Aadl)) ana waad 8 EOQ gigad (guska
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To illustrate the formula, let us assume that the annual sales demand D for a product is 9000
units. Labor and other expenditure in making adjustments in preparation for a production run
require a setup cost (S) of $90. The carrying cost is $2 per unit per year. The EOQ model can
be used for determining how many units should be scheduled for each production run to secure
the lowest annual cost. The EOQ formula is modified to reflect the circumstances: the symbol
P (ordering costs) is replaced by the symbol S (set-up cost). Using the formula:

@AY il Dlaad) kit L5205 9000 58 Le i D dgsiad) Gilagad) (illa of (s Liey Asleall gl
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2DS 2x9000x$90 )
EOQ = T - 2 = 4/810,000= 900 units

With an annual demand of 9000 units and an optimum batch size of a production run of 900
units, ten production runs will be required throughout the year.

pie J dala @l oS ¢ sans 900 iy bl Jedi) JieY) Ae8) aaag saas 9000 iy sie alb pe
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LO 5-2 Discuss Just-In-Time (JIT) Inventory Management.
3-5 (paddaill Ciagl
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Just-In-Time (JIT) Inventory Management.
In a just-in-time (JIT) inventory system, also known as a lean production system, The
manufacturing environment for many of these traditional, large-batch, high-setup cost firms has
changed dramatically in the past few decades. For one thing, the competitive markets are no

longer defined by national boundaries. Advances in transportation and communication have
contributed significantly to the creation of global competition.
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Advances in technology have contributed to shorter life cycles for products, and product
diversity has increased. Foreign firms offering higher-quality, lower-cost products with
specialized features have created tremendous pressures for our domestic large-batch, high-
setup-cost firms to increase both quality and product diversity while simultaneously reducing
total costs. These competitive pressures have led many firms to abandon the EOQ model in
favor of a JIT approach.
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JIT has two strategic objectives: to increase profits and to improve a firm’s competitive
position. These two objectives are achieved by controlling costs (enabling better price
competition and increased profits), improving delivery performance, and improving quality.
JIT offers increased cost efficiency and simultaneously has the flexibility to respond to

customer demands for better quality and more variety. Quality, flexibility, and cost efficiency
are foundational principles for world-class competition.
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Definition of Just-In-Time (JIT) Production

Just-in-time (JIT) production, which is also called lean production, is a “demand-pull”
manufacturing system that manufactures each component in a production line as soon as, and
only when, needed by the next step in the production line. In a JIT production line,
manufacturing activity at any particular workstation is prompted by the need for that
workstation’s output at the following workstation. Demand triggers each step of the production
process, starting with customer demand for a finished product at the end of the process and
working all the way back to the demand for direct materials at the beginning of the process. In
this way, demand pulls an order through the production line. The demand-pull feature of JIT
production systems achieves close coordination among workstations.

It smooth's the flow of goods, despite low quantities of inventory. JIT production systems aim
to simultaneously:

(1) meet customer demand in a timely manner.

(2) with high-quality products and

(3) at the lowest possible total cost.
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Financial Benefits Of JIT And Relevant Costs

1 Low inventory storage costs.

2. Greater clarity and transparency in the operational process.

3. Focusing deeply on avoiding the root causes of restart, exhaust and waste.
4 Reducing the time of manufacturing its products.

5 Improve product quality.

Hence, the cost analyst when calculating the benefits and costs appropriate to reduce inventory
components in JIT production systems must take into account all these benefits.
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Just-In-Time Systems

it was pointed out that reorganizing business processes and adopting a just-in time (JIT) system
was an illustration of business process reengineering. Given that implementing a JIT system is
a mechanism for reducing non-value-added costs and long-run costs, it is important that you
understand the nature of such a system and its cost management implications.

:Just-In-Time 4k
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The success of Japanese firms in international markets in the 1980s and 1990s generated
interest among many Western companies as to how this success was achieved. The
implementation of just in- time (JIT) production methods (also known as lean manufacturing
systems) was considered to be one of the major factors contributing to this success. The aims
of JIT are to reduce waste by producing the required items, at the required quality and in the
required quantities, at the precise time at which they are required. In other words, nothing is
purchased or produced until it is needed. JIT manufacturing is a demand pull manufacturing
system that pulls products through the manufacturing process. Each operation produces only
what is necessary to meet the demand of the following operation. Production is not undertaken
until there is a signal from the following process indicating a need to produce. The demand pull
process starts with customer demand for a finished product and works all the way back to the
demand for direct materials that arrive just in time to be used in the production process. JIT
production aims to keep the materials moving in a continuous flow with no stoppages and no
storage.
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The Major Features Of A JIT Production System Are:

1- The rearrangement of the production process into production cells consisting of different
types of equipment that are used to manufacture a given product.

2- Reducing set-up times (i.e. the amount of time required to adjust equipment settings and to
retool for the production of a different product).

3- Increased emphasis on total quality management that seeks to eliminate defective
production.

4- Production cell workers are trained to multitask so that they can perform a variety of
operations and tasks.

5- The adoption of JIT purchasing techniques, whereby the delivery of materials immediately
precedes demand or use.

6- The modification of management accounting performance measures and product costing
systems so that they support the JIT production systems.
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Rearrangement Of The Production Process

The first stage in implementing JIT manufacturing techniques is to rearrange the production
process away from a Batch Production Functional Layout towards a product layout using flow
lines. With a batch production functional plant layout, products pass through a number of
specialist departments that normally contain a group of similar machines. Products are
processed in large batches so as to minimize the set-up times when machine settings are
changed between processing batches of different products. Batches move via different and
complex routes through the various departments, travelling over much of the plant before they
are completed. Each process normally involves a considerable amount of waiting time. In
addition, much time is taken transporting items from one process to another. A further problem
is that it is not easy at any point in time to determine what progress has been made on
individual batches. Therefore detailed cost accumulation records are necessary to track work in
progress. The consequences of this complex routing process are high work in progress
inventory levels, long manufacturing cycle times and high material handling costs.
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The JIT solution is to reorganize the production process by dividing the many different
products that an organization makes into families of similar products or components. All of the
products in a particular group will have similar production requirements and routings.
Production is rearranged so that each product family is manufactured in a well-defined
production cell based on flow line principles.
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In a Product Flow Line, specialist departments containing similar machines no longer exist.
Instead groups of dissimilar machines are organized into product or component family flow
lines that function like an assembly line. For each product line, the machines are placed close
together in the order in which they are required by the group of products to be processed. ltems
in each product family can now move, one at a time, from process to process more easily,
thereby reducing work in progress inventories and lead times. The ideal layout of each flow
line is normally U shaped. This layout is called Cellular Manufacturing.
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JIT manufacturing aims to produce the right parts at the right time, only when they are needed,
and only in the quantity needed, using a pull manufacturing system. The pull system is
implemented by monitoring the consumption of parts at each operation stage and using various
types of visible signaling systems (known as Kanbans) to authorize production and movement
of the part to the using location. The producing cell cannot run the parts until authorized to do
so. The signaling mechanism usually involves the use of kanban containers. These containers
hold materials or parts for movement from one work center to another. The capacity of kanban
containers tends to vary from two to five units. They are just big enough to permit the
production line to operate smoothly despite minor interruptions to individual work centers
within the cell.
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To illustrate how the system works, consider three machines forming part of a cell where the
parts are first processed by machine A before being further processed on machine B and then
machine C. The kanbans are located between the machines. As long as the kanban container is
not full, the worker at machine A continues to produce parts, placing them in the kanban
container. When the container is full, the worker stops producing and recommences when a part
has been removed from the container by the worker operating machine B. A similar process
applies between the operations of machines B and C. This process can result in idle time within
certain locations within the cell, but the JIT philosophy considers that it is more beneficial to
absorb short-run idle time rather than add to inventory during these periods. During idle time
the workers perform preventive maintenance on the machines.
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With a pull system problems arising in any part of the system will immediately halt the
production line because work centers at the earlier stages will not receive the pull signal
(because the kanban container is full) if a problem arises at a later stage. Alternatively, work
centers at a later stage will not have their pull signal answered (because of empty kanban
containers) when problems arise with work centers at the earlier stages of the production cycle.
Thus attention is drawn immediately to production problems so that appropriate remedial action
can be taken. This is deemed to be preferable to the approach adopted in a traditional
manufacturing system where large inventory levels provide a cushion for production to
continue.
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In contrast, the traditional manufacturing environment is based on a Push Manufacturing
System. With this system, machines are grouped into work centers based on the similarity of
their functional capabilities. Each manufactured part has a designated routing, and the
preceding process supplies parts to the subsequent process without any consideration being
given to whether the next process is ready to work on the parts or not. Hence the use of the
term ‘Push Through System’. Demand pull JIT systems are also applied in non-manufacturing
organizations. For example, fast-food restaurants such as McDonald’s and Burger King use a
demand pull system to control their finished inventories. When a customer orders a burger, it is
taken from the shelf of completed burgers and the chef does not cook any new burgers until the
inventories begin to run out. Customer demand thus pulls the burgers through the system.
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Reduced Set-Up Times

Set-up time is the amount of time required to adjust equipment settings and to retool for the
production of a different product. Long set-up and changeover times make the production of
batches with a small number of units uneconomic. Why? Because larger batches enable the
costs of a set-up to be spread over a larger number of units thus reducing the set-up cost per
unit. However, the production of large batches leads to substantial throughput delays and the
creation of high inventory levels. Throughput delays arise because several lengthy production
runs are required to process larger batches through the factory. A further problem with large
batches is that they often have to wait for lengthy periods before they are processed by the next
process or before they are sold.
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The JIT philosophy is to substantially reduce or eliminate the need for set-ups. Set-up times can
be reduced by training workers to perform set-ups more quickly. Alternatively, set-ups can be
minimized or eliminated entirely by establishing manufacturing cells that are dedicated to the
manufacture of a single product or a family of single products rather than multiple dissimilar
products. Many firms have also reduced set-up times by investing in advanced manufacturing
technologies that enable machine settings to be adjusted automatically instead of manually. By
significantly reducing set-up times, small batch sizes become economical. Small batch sizes,
combined with short throughput times, also enable a firm to adapt more readily to short-term
fluctuations in market demand and respond faster to customer requests, since production is not
dependent on long planning lead times.
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Total Quality Management

With a JIT system, a defective part can stop the entire demand pull production flow line.
Defective parts represents waste that cannot be tolerated in a production environment that
operates without inventories. Therefore total quality management with a never ending quest to
a goal of zero defects is an essential part of a JIT production system. In contrast, with a
traditional batch production system, WIP inventories are available at each production stage to
meet the demands of succeeding operations so defective units are unlikely to halt the
production process. Compared with a JIT system, there is less need to eliminate defective
output and therefore the same emphasis may not be placed on total quality management.
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Multiple-Task Workforce

Producing on demand can result in workers having free time when there is no demand pull
signal from the following operation. There is also a need to respond quickly to any production
problems in the flow line so there is a greater emphasis on employee empowerment whereby
employees can take actions without requiring authorization at higher management levels.
Therefore workers are trained to perform multiple tasks by undertaking support activities such
as duties relating to set-ups, minor repairs, preventive maintenance, quality testing and
inspection. Workers are also trained to operate different machines within the cell. The ability of
workers to multitask enables a smooth production flow within the cell to be achieved.
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Features of JIT Production Systems
A JIT Production System Has These Features:
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m Production is organized in Manufacturing Cells, which are work areas with different types of
equipment grouped together to make related products. Materials move from one machine to
another, and various operations are performed in sequence, minimizing materials-handling
costs.
m Workers are hired and trained to be multiskilled and capable of performing a variety of
operations and tasks, including minor repairs and routine equipment maintenance.
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m Defects are aggressively eliminated. Because of the tight links between workstations and the
minimal inventories at each workstation, defects arising at one workstation quickly affect other
workstations in the line. JIT creates an urgency for solving problems immediately and
eliminating the root causes of defects as quickly as possible. Low levels of inventories allow
workers to trace problems to and solve problems at earlier workstations in the production
process, where the problems likely originated.
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m The setup time, the time required to get equipment, tools, and materials ready to start the
production of a component or product, and the manufacturing cycle time, the time from when
an order is received by manufacturing until it becomes a finished good, are reduced. Setup
costs correspond to the ordering costs P in the EOQ model. Reducing the setup time and its
costs makes production in smaller batches economical, which in turn reduces inventory levels.
Reducing the manufacturing cycle time enables a company to respond faster to changes in
customer demand (see also Concepts in Action: Just-in-Time Live Concert Recordings).
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m Suppliers are selected on the basis of their ability to deliver quality materials in ”a timely
manner. Most companies implementing JIT production also implement JIT purchasing. JIT

plants expect JIT suppliers to make timely deliveries of high-quality goods directly to the
production floor.
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Just-in-Time Manufacturing:
A just-in-time (JIT) manufacturing process is one in which production at any stage of a process
does not take place until an order, from an internal or external customer, is received. In this
sense, the underlying system is sometimes referred to as demand pull. One implication of JIT
manufacturing is the reduction, if not elimination, of inventory buffer stocks (which, many
would argue, serve as a cushion for poor-quality outputs). When inventory stocks are kept to a
minimum, quality at each stage of the production process is required. Obviously, the adoption
of a JIT philosophy, with a focus on the elimination of waste and inefficiency, is a strategic

choice made by management. What are the costs and benefits associated with a move to JIT?
The management accountant can help answer this question.
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Costs Of Implementing JIT:

Organizations make investments in four general categories: people, tangible assets (e.g.,
equipment and machinery), information systems, and development of organizational
processes/culture. In concept, a JIT system is straightforward: reduce inventories, eliminate
waste, and produce only to order. In reality, however, the successful implementation of a JIT
system, as an operating process, can require significant resources—to educate and train
employees, to reconfigure the production layout (e.g., to a cellular approach), to modify/
improve information systems, to coordinate activities with customers and suppliers, and to
monitor operating performance in the new environment (i.e., to revise the organization’s
management accounting and control system). The organization’s management accounting
system can help by identifying and reporting to management the sources of delay, error, and
waste in the system. While conventional systems monitor labor and materials usage, with large-
batch production, the focus on a JIT system would be on measures such as defect rates,
manufacturing cycle times, percentage of on-time deliveries, and machine up-times.
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Benefits of Implementing JIT:

A switch from a conventional to a JIT manufacturing system provides the following key
benefits, all of which could be estimated by the organization’s management accounting system:
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1-Reduction in out-of-pocket inventory-carrying costs. Under JIT, the clerical process of
recording and monitoring inventory levels (raw materials, work-in-process, and finished goods)

is significantly reduced. This results in both labor savings as well as reduced information-
processing Ccosts.

2-Reduction in inventory-related opportunity (holding) costs. All assets that are held require
that capital be tied up (i.e., not available for an alternative use). Reductions in inventory result
in reductions in imputed costs associated with holding inventory.
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3-Possible increases in sales, market share, and profitability:

I. Increases in product/service quality can result in increased sales and market share for the
organization, particularly if the organization is pursuing a differentiation strategy.

ii. Reductions in cycle/processing time (i.e., faster customer-response times) may also lead to
increased sales and market share for the organization.
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4-Decreased production costs. Improvements in product/service quality are reflected in

manufacturing costs. For example, under JIT, we would anticipate reductions in defect-related
quality costs (e.g., a reduction in the cost of reworking defective outputs).
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5-Improved management of the supply chain and resulting cost savings. Through
improvements in the way the organization transacts and pays for purchases, suppliers can
realize and pass on to the organization cost savings. Supplier cost reductions can result from
not having to invoice the organization, through automatic payments received from the
purchaser, elimination of purchase orders altogether (if suppliers are able to directly access the
organization’s production schedule), etc. Changing the way the organization does business with
suppliers is part of a larger concept “activity-based management,”.
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The preceding discussion focuses on financial performance indicators associated with a
strategic move to JIT manufacturing. Such indicators, in a mature management accounting
system, should be supplemented with relevant nonfinancial operating performance indicators,
discussed next.

el o3 JlaSin) any JIT gl sl @pailly gyl W) o 1oY) chdine e dilul) L8l <5

JaY niilia st Sl ¢ g g palls DLl Il e Juil elaf g ¢ gl (o))l Anlae allas i ¢

Customer-Response Time (CRT):

Exhibit 5-5 provides an example of a Customer-Response Time (CRT) model that the
management accountant can use to monitor and report to management time-based performance
in conjunction with the adoption of a JIT production system. This model would be particularly
useful for an organization that competes on the basis of time. You notice that the total
customer-response time (CRT) in this model can be broken down into three major elements:
receipt time, manufacturing lead (cycle) time, and delivery time.
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Exhibit 5-5 Model of Customer-Response Time (CRT)
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Manufacturing cycle time (or manufacturing lead time) represents the total time from the start
of production to the time the product is finished. As you see from Exhibit 5-5, manufacturing
cycle time can be further broken down into manufacturing wait time and actual processing
(manufacturing) time.
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Behind each of these times, we would envision one or more activities that are being performed.
An activity analysis, similar to the analysis required in conjunction with the implementation of
an ABC system, can be performed to motivate improvements in these time-based measures.
The main point, however, is that the CRT model is but one example of a nonfinancial
performance indicator that could be used as part of an operational control system.
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Manufacturing Cycle Efficiency (MCE):

An alternative (and complementary) measure of operating process efficiency in a
manufacturing setting is called manufacturing cycle efficiency (MCE)., MCE is a method of
assessing process efficiency, based on the relationship between actual processing time and total
production time. In formula form, we can define MCE as:
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) iy Jlealy Jladl) Aallad) iy o A e 2l ¢ Aleal) 36 S aiil iyl o4 pieal
: S sadl) e MCE et Wiy ¢ Alalaall Gapa b
MCE = Processing time + Total manufacturing time

MCE = Processing time + (Processing time + Moving time + Storage time + Inspection time).
b\.’\mﬂ\ Qéj ‘?JLAA! + :\A.Jh.d\ C@J = MCE
(uad.“ 053 + O.QSSS\ 053 + KSJAJ‘ Qéj + :\A.jla.d\ Qéj) + aa.jh.d\ C@J = MCE

Alternatively, we can view MCE as the ratio of value-added time to the sum of value-added
time and non-value-added time. The notion of value-added and non-value-added is The
classifications are viewed from the standpoint of the customer. That is, an external, not internal,
perspective is taken when classifying activities as value-added or non-value-added. Notice that
increases in performance are reflected by increases in MCE. The optimum situation is when
MCE equals 1.

Ziliaal) 4o iy M) ) psana ) el iy ) il A Wl e MCE (e Wiy ¢ clld e Yoy
osbal o led) Sl ay Al A el Capay W Al Adliaall daf Caniy 5588 ) L dad Capay Y oA il
G Aail gl e ddaddy) il tie 3 ¢ A0 Gads ¢ oala slaie ol L0l Dl Aea (e il
& JwY) padl MCE & il A (e (eSaii o lY1 8 clalgl) of B Ldad G Y ddadsl § dad

1= MCE (g5l Larie
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taiail) 3) 99 Bpldsy (g3l Llaiu) iy A |
Solved Example($5)

(5)dstaa Jlia
Nonfinancial Quality Indicators ABC Mfg. is evaluating the desirability of implementing
process improvements and is seeking your help in determining whether it should proceed with
the proposed improvements. One area of focus is how the improvements will affect processing
time (manufacturing cycle time efficiency). Estimated activities and associated times for these
activities under both the current process and after process improvements are as follows:

Lo paat & elise L callaig dlaall lipad 340 8 4l anily ABC Mfg 2850 o668 Adlall e 3aal) ) plina
Ci Cliwentl) il 448 8 €50 cVlae aal Jidh AajiEdl cliweadl) 3 L oad) e o 1)
days Alad) Llaal) (ge IS ) 4 Aai) odgy Aaipal) ul Y15 85080 Adadal) | (paiaail) 550 g 56 i€) dalladl)

b WS (A Aleall Glieas

Process Activity Current Process After Process Improvements
bl o Sl A dlaal) Lleall Culipnt 2ay

Wait time 4 hours 1 hours

Inspection 40 hours 5 hours

Moving 80 hours 20 hours

Processing (manufacturing) 2 hours 75 hours

Required (Note: In responding to the following questions, it may be helpful to refer back to
text Exhibit 5-5 and the accompanying discussion.)

(55 oarmsill JSAN LU ponll aiall (he )€ 38 ¢ A ALY e 2l e :ilaadle) caglladl)

1. Determine the manufacturing (production) lead time (in minutes) for each of the two
decision alternatives.

2. Determine the manufacturing cycle efficiency (MCE) for each decision alternative. (Round
decimal answers to 2 places, e.g., 0.3143 = 0.31.)

LA L (e S0 (6L (o Y) el 858 ap0a
¢ JE Jua e o gliie ) Apdall LYY ) Ll ey U (MCE) gl 850 56 apans .2
(:0.31 = 0.3143

3. Calculate (to 2 decimal places each) the following: (a) the percentage improvement in MCE,
new vs. old, and (b) the ratio of the new manufacturing lead time to the old manufacturing lead
time, in decimal form (e.g., 0.4275 = 0.43).

4. Based on only the figures calculated in requirements 1, 2, and 3, should the company
implement the proposed process improvements? Why or why not?

5. Why would process improvements, such as those referenced above, likely lead to improved
financial results?

5 ¢ Al Qe ually « MCE 3 cpuenll dgial) il (3) 1L Lo (Legie IS Chiinpiie oyiliia 3a) ol .3
W € il Alenll Cilint 285 AOEN e cony Ja (L 3 52 5 1)cllaial) b dysenall BN e 5.4
oW
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Solution:
Exhibit 5-5: Model of Customer-Response Time (CRT)
(CRT)CUAJSS Ll.;"\.u\ﬂ Q§3 C..U.Aa :5-5 ‘__,A,.uaﬂ\ Jsdd)
1-
. O ) adldd Al Ao Ly sl pilal asbual o)
Customer &~ . Order Order
. aslalll ]2 .
places s “Order SV & manufactured: delivered
order for 2 received by Order is product becomes to
product manufacturing set up finished good customer
En n Ss Jl‘ A )
B 23 Ghadll 23y
Waiting L Manu_facturmg e
time time*
asaa aé_,-, pAEAL ;;95
Rgcemt ~—— Manufacturing lead time! ——j¢— D€.|IVE|’y
time ashualll 558 time
€ Customer-response time >
Col At 35
*Also called processing timeAalny ilad d; Ly v
TAiso called manufacturing (production) cycle time. g i) 5 asiualll 5,58 84 Luu\ g ven

Manufacturing (production) cycle time = wait time + inspection time + moving time +
processing (manufacturing) time.

(Q.).uaﬂ\) dallal) cdg + JAU) cBg + Gandl) cBg + UAHY) cdg = (Cl:a‘g\) taball) 3) 94 )

Therefore, under the current process, manufacturing (production) cycle time (in minutes) = 240
minutes + 40 minutes + 80 minutes + 120 minutes = 480 minutes;

after process improvements, expected manufacturing (production) cycle time = 60 minutes + 5
minutes + 20 minutes + 75 minutes = 160 minutes.

2. Manufacturing cycle efficiency (MCE) is equal to the ratio of time spent on value-added
activities (processing time) to time spent on all activities, both value-added and non-value-
added (i.e., manufacturing lead time).

gl ) (Aadlaall Cg) dad o ) 3laiY) 3 i) Gl A g5ls (MCE) auiaill 550 30 1S .2
(il 558 (gf) Aad i ¥ 0 ) ol e Gt ) elpas ¢ Al pen 8 (3 yiiasdl

Processing time, current process = 2 hours = 120 minutes (given)
Processing time, after process improvements = 75 minutes (given)

Manufacturing cycle efficiency (MCE) = value-added (i.e., processing) time + total time
(manufacturing cycle time)
Current Process, MCE = 120 minutes + 480 minutes = 0.25 (to two decimal places)
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After Process Improvements, MCE = 75 minutes + 160 minutes = 0.47 (rounded to two
decimal places)

3. Change in non-financial performance metrics (to two decimal points each):

a. % change in MCE = A MCE (i.e., new — old) + old MCE
=(0.47 — 0.25) + 0.25 = 88.00% improvement (rounded to two decimal places)

b. ratio of manufacturing lead time (in decimal form, to two places) new vs. old
= new manufacturing lead time + old manufacturing lead time
= 160 minutes + 480 minutes = 0.33 (rounded to two decimal places)

4. Based only on the calculations presented above in requirements (1) through (3) above, the
company should implement the process improvements. The new manufacturing lead time is
approximately 1/3 (= 160 + 480) of the lead time associated with the existing process. As well,
the MCE under the new system is approximately 88% better than it is under the existing
system. Of course, what is left to consider are other factors, such as the cost of implementing
the proposed process changes and dollar benefits, many of which are opportunity costs (i.e.,
benefits foregone if the change is not made).

Adaall a2 3,8 e g ¢ el (3) (an (1) cllliall 8 Jais oSlef syl cblaal) e 2l .4
MCE ¢ ¢ xS .aullal) ddaally adasiyall 353l (4 (480 + 160 =0.333) 3/1 Mn b aiaill sl 55l
¢l dase sa Sl i Lo golally L s pUsill b agde oo Leo Ly 788 Ay Jumdl apaal) ol Jls 8
Bl 5l) Al Laill RIS e Ble Lt HES5 ¢ Vsally Aulidl Sl da Bl Llaall s 240 2SS (i

(el ) a o 1Y) Lie A 5 )

5. As indicated in text Exhibit 5-6, certain investments in quality (including process-related
changes) can result, from the perspective of the customer, in higher perceived value of the
firm’s outputs. This increase in perceived value could result in higher product prices, increased
market share, or both. Higher perceived value in this case would be attributable to faster
throughput (and therefore a reduced customer response time, CRT). To the extent that
customers value quicker response times, the firm can secure improved financial performance
by investing in process-related changes that reduce CRT.

This is, of course, the essence of “"time-based competition™. Also per Exhibit 5-6, we note that
there are likely to be cost savings associated with the change in process. In short, the financial
advantage is both at the cost end and at the revenue end.

il Gl 3 Ley) sasal) & bl gan ooz o (Sar ¢ 65 apasll JA 8 e 4 WSS
o a5 o) (S A Glajadd el Perceived Value 4S)a dad ¢ sl slaie (e ¢ (Aaleally dilaial
ASyaal) Aadll 535 (f Sy LagalS S sl 8 Lgiian 30l 5 el Sled g i) ) AS)adll Al 3 3ol
ad 5 Al aall 1) L(CRT = (il dlaiad ey (alassl Jullyg) dabiy) saly ) Al oda & 1Y)
Aleally Al il L) DA e Gume e ool ol 280 (0 ¢ o) Alanal) il il

.CRT Ji& 1)
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¢ 6-5 Apagll Al L. "Time-Based Competition" "cisll e idll il jaem o okl 13
G Al sl & Hlanaly Jgdeal) il dadine ol 8 gy dllin (56< ol Jainall (e 4l Jasdls
L) Al s dalal) 4l

bl 21081 Liaal) Sasadl G Asasdlial) A8al) 6-5 asagill JSil)
Exhibit 5-6, Conceptual Relationship between Improved Quality and Financial Performance

Investments in Quality

Improved Quality

Y Y L4 i

Lower Lower Lower Higher More Faster
Product Return Invento Manufacturing Perceived Satisfied Throughput
Rate Y Cost Value Customers Time
-
Y Y Y
Lower Higher :
Warranty Inventory |;I5_}th DFaI.ster
and Turnover rices elivery
Service
Costs r ¥ Y
Increased Higher
Rewvenues Market
Share

Improved Financial Performance

(Profitability, RO, etc.)

: i) B9 3o Sy sl Aslaia) iy o AN JUa
Solved Example(6)

Manufacturing Cycle Efficiency (MCE) Grey Company is evaluating two manufacturing process
layout options, each of which has the following characteristics for producing a batch of output:

Lagia ISy ¢ puiaill Bolee Japhadil cpyld sy Gray Company 4S54 a6 .. (MCE) aaill )50 3:1S
tlagiall (pa Ay Y I ailadl)
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Minutes per Batch
Alternative 1 Alternative 2
Setup time 50 20
Movement time (from start to finish) 20 28
Waiting time 6 32
Inspection time 10 14
Processing time 80 60
Required

(Note: In responding to the following questions, it may be helpful to refer back to Exhibit 5-5
and the accompanying discussion.)

1. Determine the manufacturing lead time (in minutes) per batch for each decision alternative.
2. Determine the manufacturing cycle efficiency (MCE) for each layout (i.e., for each of the
two decision alternatives). (Round decimal answers to 2 places, e.g., 0.3143 = 0.31.)

3. Which of the two systems do you recommend? Why? [Hint: Calculate the processing time
per batch for each decision alternative and (to the nearest whole percentage) the percentage
difference for alternative 2 vs. alternative 1.]

Solution:
Exhibit 5-5: Model of Customer-Response Time (CRT)

o N Al Ao L emad pilad) alial o)
Customer &~ o) 13 Order Order
alatl o
lace s “Order H factured: deli d
places s rder dasyt B manufactured: elivere
order for W received by Order is product becomes to
product ° manufacturing set up finished good customer
gl st A ales a0
S 28 laall 23y
o = .
Waiting L Manu.«actunng
time time*
AL g aslih =8
i i
Re.ce1pt ~<—— Manufacturing lead time! ———>-j¢— Dell xery
time asualll 5,58 time
N
-€ Customer-response time >
S Alalul 2y
*Also called processing timeAaliy Aslal iy Lad oo
TAlso called manufacturing (production) cycle time. g ¢ asualll 5,53 235 L.'ag\ gy

Manufacturing lead time (also called manufacturing cycle time) includes both value-added and

non-value-added activities. In the present case,

manufacturing lead time = setup time + movement time + wait time + inspection time +

processing time.

sda b Aad Cipen Y s el Can ) ALl e S Jady (sl 550 558 Liayl anis) sl sy
LAl
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Aallaal) ¢y + Gasdll ¢y + UAIY) ¢Bg + ASall ¢y + Aasy) g = galeatl) 5,8
Therefore, manufacturing lead time for each decision alternative is as follows:

= Decision Alternative 1: 166 minutes (i.e., 50 + 20 + 6 + 10 + 80)
= Decision Alternative 2: 154 minutes (i.e., 20 + 28 + 32 + 14 + 60)

2. Manufacturing cycle efficiency (MCE) is equal to the ratio of time spent on value-added
activities (processing time) to the time spent on all activities, both value-added and non-value-
added (i.e., manufacturing lead time). In the present case, non-value-added activities = setup
time + movement time + wait time + inspection time (i.e., everything except for processing
time).

cigll ) (Aadlaall Cg) dad o ) Al 3 3yl Gl A g5ls (MCE) apiaill 550 301 .2
(i) 558 6T) Al iy ¥ A ) Al iy A gl el ¢ ALY ppen B (ki)
O ) pandll cdy + U Cly + ASall g+ oslac) g = Aad Cauad Y Al ¢ Al oda B
(Rl i Ll o
Processing (i.e., value-added) time: (dad ciuday 3l i) dadlaall <y
Decision Alternative 1 = 80 minutes (given)
Decision Alternative 2 = 60 minutes (given)

Manufacturing cycle efficiency (MCE) = value-added (i.e., processing) time + total time
(manufacturing cycle time)

(il 599 cg) Mlaal) gl + (Aadlaall ) dad Ciniay o cdgli=(MCE) asiuaill 5,4 35S
Therefore:

MCE, Decision Alternative 1 = 80 minutes + 166 minutes = 0.48
MCE, Decision Alternative 2 = 60 minutes + 154 minutes = 0.39

3. In selecting between decision Alternatives 1 and 2, the process layout with the higher
efficiency (Alternative 1) would not likely be chosen because it has the longest manufacturing
cycle time. Assuming both layouts provide output of equal quality, decision Alternative 2 is
more appealing because it requires one-fourth (i.e., [80 — 60] + 80 = 20 + 80 = 25%) less
processing time than decision Alternative 1, and it offers greater opportunity for continuous
improvement.

@sims AN (1 ddl) el el Alaal) Jadads Hlad) dainall 36 e ¢ 2 5 1 LA Gl oo SLEAY) wie .3
12 daadl OB (¢ Apglaia Baga I3 Clajda hds gpladadill SIS o Gl gl 350 Jshl e
DAl e J8 dallas <5 (257 = 80 + 20 = 80 + [60-80] « JEa) Jpsms o) sl layy callay 4 dila

il Cpatll Sl s i gas ¢ 1 sl

Processing time comparison: Aalleall g 45)laa

Alternative 1 Alternative 2
Processing time per batch 80 60
% reduction in processing time per batch: | 25% (to nearest whole percentage)
Alternative 2 vs. 1 (ALelS e G V) 725

474



osrallislalogaalall Jogll

Advantages of Nonfinancial Measures of Business Process Performance:

JleeY) aldas ol Adlal) e (unliall Lije
Nonfinancial performance measures complement the financial measures discussed earlier in the
chapter and in conjunction with the JIT example presented earlier. Both types of measures are
useful in terms of building a comprehensive management accounting and control system. As
well, both types of measures can be incorporated into an organization’s strategic management
system, such as its balanced scorecard (BSC). In short, the two groups of measures complement
one another.

S Tl g pradl JIT Jlie e VL5 Tl Lgidilie g Al AL clehay) JW) s 2 18Y) anlia Juh
O sl DS e Sy ¢ elld ) ABLeaY L LApla) 85 dnalaall Jald ol ol Cum (e e il e e 5l
Dul e geas o8 laialyy (BSC) ilsiall o181 Ay Jie dsall datlinl) s)laY) ol 4 Gunlidl (g

(AY g JS Ja5
Nonfinancial Performance Measures Have The Following Advantages:

A LAl el ALl e Galiall ) Al
1-Such measures are often easy to quantify and understand—that is, they are readily
understandable by operating personnel. This is a significant benefit when building an effective
operational control system.
2-They direct attention to basic business processes and hence focus attention on the precise
problem areas that need attention.
3-Nonfinancial measures (performance indicators) are typically available on a real-time (or
near real-time) basis—far earlier than financial performance indicators are typically available.
4-Nonfinancial performance measures can be useful indicators of future financial

performance—that is, these measures can be viewed as the drivers (or leading indicators) of
future financial performance.

sy die 5S35 o3 L oplelall JB e agdll Agas el (6 = Quliadl o3 agds uld Jedl e 058 L Llle-]
Jlad i 46, ol

S zlas ) A5aa) JSLad) Vs e ol (538 by Al Aylaall clleall 1) oLE) ¢y sensr2
oLy

S ey - (s gl s ) adad) cdl Gulul e sale i (18] @ihdine) L) e auladll-3
sale Aalidl ) e 1aY) il pdise o LIS

oenlaadl o3a Hlie) (S 4 o = Ll ) o880 sahe cine JW g oY) Gunlie o5S of oSay —4
i) L) o180 (328 ilyise ) lSjaa
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Performance Measures And Control JIT Production:
JIT Ghy z ) Ao LByl o)) Gulia

1. Financial performance measures, such as the inventory turnover ratio (cost of goods sold ,

average inventory), which is expected to increase
cost of goods sold

- which is expected to increase
average inventory

2. Nonfinancial performance measures of inventory, quality, and time such as the following:

m Number of days of inventory on hand, expected to decrease.

m Units produced per hour, expected to increase.

Numberof units scrapped or requiring rework

[ ,expected to decrease
Total numberof units started and completed P

m Manufacturing cycle time, expected to decrease

Total setup time for machines

—— , expected to decrease
Total manufacturing time

Personal observation and nonfinancial performance measures provide the most timely,
intuitive, and easy-to-understand measures of manufacturing performance. Rapid, meaningful
feedback is critical because the lack of inventories in a demand-pull system makes it urgent for
managers to detect and solve problems quickly.

25 il el agdll Algs Ay deje SISV Ganlidl JW e oY) Gunlies dpaddll Aaad) g
oo ald) e deny ndly Q) QUi g3l el oY Ll b el dalelly Aappd) Gaual) Gkl
ey Lela g cDICEA) GlLES) ()
—:JIT dda A z ) alil B 05000 £ 1Y) Ganlia

e Ll de Loayl) 48K

43 Q) adgiall (g c.~—.\=ogjs-d\ Chgd e Jia t ) £ 1Y) Gulia— .1

—: e Bagally il ¢ cdell s Adlal) oY) Lunlia— .2
L QRiAT ) adgiall (g gl 3a- LA
3O ddgial) ey delad) B dpial) claagl- LB
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Learning Objective 4 Describe : Why Companies Are Using Just-In-Time (JIT) Purchasing:

34 ashadl) Ciagd)
((JIT) uulial) cidgh) B o)ydl) ClSdl) aadiud 13l ciag —4
JIT Purchasing Arrangements
The JIT philosophy also extends to adopting JIT purchasing techniques, whereby the delivery
of materials immediately precedes demand or use. By arranging with suppliers for more
frequent deliveries of small batches just before the supplies are needed, inventories can be cut
to a minimum. Considerable savings in material handling expenses can be obtained by
requiring suppliers to inspect materials before their delivery and guaranteeing their quality.
This improved service is obtained by giving more business to fewer highly reliable suppliers
and placing longer-term purchasing orders. Therefore the supplier has an assurance of long-
term sales, and can plan to meet this demand. Thus, a critical component of JIT purchasing is
that strong long-term relationships are established with reliable suppliers based on trust and
cooperation.

JIT el i

Pl o o) ol 58k Mgl b GBawy Gam ¢ JIT ehd il aldie) ) Load JIT diuls xics
Y gsraall (mis Se ¢ eatl) ) dalall J8 spreal) cladall DS ST ade) cpjeaall ae il
Olans leatuss 08 el Gandy Gieaall Allae DS (po sl Aglie clisi 8 5yS Clyshy (3iiad Ky oY)
atr Gisall Gpeaal) e B saad JleeY) o aiall mie DA (e Al deadll o2 o Jseanll 2 L lgae
38 Ayl Jaadil) 4y ¢ Ja¥) dlgh bl Glaa Seaadl al ¢ AL JaY) Algha ehhd alsl augy Al
Offise Ciene g ) Algh Ayl Dle od Al ga JIT o)l danlall bl aal oli ¢ Jullyy L callal
LOsbaally A8l bl e

Companies that have implemented JIT purchasing techniques claim to have substantially
reduced their investment in raw materials and work in progress inventories. Other advantages
include a substantial saving in factory space, large quantity discounts, savings in time from
negotiating with fewer suppliers and a reduction in paperwork arising from issuing blanket
long-term orders to a few suppliers rather than individual purchase orders to many suppliers.

LJadal) caal Yy Al Slgall A L@hlaiinl S Gy cuxdd \.@j JIT ¢)yd clag eyl S @l ex
20 pa skl iy 8 gy o Sl Gl 5uS Clageady ¢ picad) dalie 8 has g gAY Ll Jats
o0 Y el e Qi a3l a9 Al ALels alsl laca) e dsalll Ay Jleel) Jiliss peaal) e J8

LOpenall o waall Lol LAY alsl

Just-In-Time (JIT) Purchasing System:

the JIT business philosophy was described as a mechanism for cost management. It was
pointed out that JIT philosophy focuses on the elimination of waste by seeking to eliminate
non-value added activities, reducing production batch sizes and minimizing inventories. The
JIT philosophy views inventories as representing waste. Many firms have extended the JIT
philosophy to the purchasing function and as an alternative approach to EOQ models for
inventory management.
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F(JIT) daaall gl B o)yl alas
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In recent years many companies have developed strategic supply partnerships involving JIT
purchasing arrangements whereby materials and goods are delivered immediately before they
are used.
Mgl aaless oy e JIT ¢y LG5 Gana® Al il 2y OISE CIGA (o apaall Cygla ¢ 558y il
galasin) Ja 5 il aludly
By arranging with suppliers for more frequent deliveries, inventories can be cut to a minimum.
JIT purchasing also normally requires suppliers to inspect materials before their delivery and
guarantee their quality so that the incoming goods do not have to be inspected. This can result
in considerable savings in material handling expenses. This improved service is obtained by
giving more business to fewer suppliers and placing long-term purchase orders. Therefore the
supplier has an assurance of long-term sales, and can plan to meet this demand.

el kit 81 sl ) 5 i S ¢ 5,80 bl e e 35 Gpead) e il Pl e
¥ o) oSy 138 325 cladl (asd a3L Y Cusy W Gladas lealid 8 2gall (and Gajeaall (e Bale JIT
G 3a) Jle1 (po a3l geie DA (e Alendll sl o3 o Jpemnd) o sl Aglia cliss b o€ i )
Ll ladadil) ai€ays ¢ JaY) Al Cilayse Glaca Jeaall gl ¢ Gl JaY) ALl cs il iy ciena) (e

caallal) 13s

For JIT purchasing to be successful close cooperation with suppliers, including providing them
with planned production schedules, is essential. Thus, a major feature of JIT purchasing is that
suppliers are not selected on the basis of price alone. Performance in terms of the quality of the
components and materials supplied, the ability to always deliver as needed and a commitment
to JIT purchasing are also of vital importance. Dependability in terms of delivery and quality is
essential since a JIT system is highly vulnerable to any disruption in supplies arising from late
deliveries or poor quality. Stock-outs arising from the unavailability of a single item can disrupt
the entire production process in manufacturing organizations, or in a merchandising company
the failure to meet customer demand can have a dramatic impact on customer goodwill and
future sales.

Dl ¢ g Laladial) ) olamy ptes 5 olld (6 Loy ¢ Gl gon G35l ol 2my ¢ Lanle JIT el 0%, 1
Ge o1V oany el Guld e aylaal 0 Y cieaad) of oo JIT e hadl il shd) la ¢ by Ly,
Laal cld Laaf o JIT ey ol dalall s Taily alill Jle 50l ¢ 3hgad) dlpally CliSall 535 Cam
o gl Y S (S8 Gayee JIT alas 0 Dl Lo Dl sasally addll Cum (g Agipall 23 Aygn
G aals paie g ae oo Al g5l ol s oF (Sars Bagall selyy o aluall Al ate Lisy 8 cilalaay)
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The proponents of JIT claim that giving more business to a few high-quality suppliers and
placing long-term purchasing orders results in a dramatic decline in ordering costs. They also
claim that carrying cost, in terms of maintaining inventory levels, has been seriously
underestimated in the past. How will a reduction in the ordering cost and a revised estimated
increase in the carrying cost per unit affect the EOQ? If you refer back to the EOQ formula,
you will see that a decrease in the ordering cost reduces the numerator and the increase in the
carrying cost increases the denominator so that the EOQ declines. Therefore under JIT
purchasing, the EOQ model supports more frequent purchases of lower quantities.

sk ehd byl pumgy Alad) sagadl (550 Cenall (e Qi 2] JleeY) o apall elhe) of IIT il e
Slo Blial) Cua e ¢ BliaY) QS o peedy WS e hal) il aly) CallSs 8 u€ (alassl ) gas oY)
Bl sallly allal) Al (il e S bl (B aS IS0 Lals e Jalil) 5 8¢ iRl Slisiee
Oe iy allal) 415 alads) o g yid ¢ EOQ diapa I e 13 ¢ EOQ e sasy JS) Bl 4415 8 daiia
i pey  JIT ohd Jb & &l LEOQ (mids Cuay olidll 3ak) ) Llaay) 28 3 333l ga5iy Jasal)

A il 3y <) il cilllee EOQ

Finally, you should note that the JIT philosophy can also be applied to reducing the optimum
batch size for a production run that was discussed earlier in this chapter. In the previous
explanation, it was pointed out that a JIT production system aims to reduce and eventually
eliminate set-up times. Set-up time is the amount of time required to adjust equipment settings
and to retool for a different product. JIT manufacturing firms have sought to reduce set-up
times by investing in advanced manufacturing technologies that enable some machine settings
to be adjusted automatically instead of manually. Alternatively, some set-up times can be
eliminated entirely by redesigning products or the production process so that machines do not
have to be reset each time a different product has to be made. You will see by referring back to
the earlier section relating to the application of the EOQ formula for determining the optimum
batch size for a production run, that a reduction in set-up cost (i.e. the symbol ‘S’ in the
numerator of the formula) arising from reduced set-up times, reduces the optimum batch size
for a production run. As with JIT purchasing the EOQ model supports more frequent
production runs of smaller batch sizes when set-up times are reduced.

¢ Gl ol b oY) Jaaial LaaM i) aaald) il JIT dauds 3l Loa oSy il Baad o Camy ¢ Dy
Dlaie sa dacy) cly Al b lgle eladlly dacy) il Qi ) Caagy JIT zb) ol of ) s)lay) <
Al ) JIT adiad Al apiaill l€yd G . Calida ital lajeas salely ASWll clalae] Janal yglladll sl
Go Yoy Lol LSW e ey Jand i S dediiall wiaill il 6 L) DA e daeY) il
Ao 5 claiial apai sale) Giyb ge Ll daey) Gl Gan ge paldill (e ¢l e Y Ly L
) a0 gl PA e (g - Calide e g L (s e US (b SR dana sale] il Y Cuny )
Jaeyl Al 8 Galias) gy ¢zl el dxsll JiaY) aaall a1l EOQ dlslas Gaadaiy (3laiall i) ¢3al)
LS Lz ) rend 38l () amad) e JlEy ¢ dlacy) cls) Julis e 2330 (Aaled)) Jasy 8'S" 30l )
Saey) cligl Qi vie jral ilesene slaal IS ST 1) clilee EOQ zisai pedy ¢ JIT e g Jlall 58
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Just-in-time inventory management represents the continual pursuit of productivity through
the elimination of waste. Non-value-added activities are a major source of waste. From Chapter
12, we know that non-value-added activities are either unnecessary or necessary, but inefficient
and improvable. Necessary activities are essential to the business and/or are of value to
customers. Eliminating non-value-added activities is a major thrust of JIT, but it is also a basic
objective of any company following the path of continuous improvement—regardless of
whether or not JIT is being used.

G Y ) Aaily) bl e galiall (DA e il i) el daaad) cdgll b 58l 58 Jiss
Alad e LeSly ¢ Agygpn g Agygpn e L) dad Cant Y Al 3aiY) o alas LcUlall ) jlae oo ded
Capd ¥ Al daddy) e eloaill any S50 dad ld 5 /5 Jasll Ay Gy puall Aadidy) .yl 410G,
lee Llaill (i = el sl jlie o 458 (6 ol Gian Load 40y ¢ JIT 32l cilgagil) aa a8

N Bl JIT alasid 2 oK 13

Clearly, JIT is much more than an inventory management system. Inventories, however, are
particularly viewed as representing waste. They tie up resources such as cash, space, and labor.
They also conceal inefficiencies in production and increase the complexity of a firm’s
information system. Thus, even though JIT focuses on more than inventory management,
control of inventory is an important ancillary benefit. In this chapter, the inventory dimension
of JIT is emphasized.

el e pals IS8 il () Dk ¢ @l ey . gpsiaall 90y sl ae 0o LIS ST UIT o meaalll e
Oe s g 8 el dagl 425 el LS Aleally Aalially i) Jia 3lpalls ledayy oSar lly bl Jidd
Sle AN ol ¢ gl 5l e S8 e 35 IT o e aipll e o Jlly AN laglea alas aas

cAage Alia) a0 22y ()9 sl

Example of Current Purchasing Policy and JIT Purchasing Policy

JIT ) 88y o hdly Aad) ¢yl Ao e (38Y o Jia
Solved Example(7)
The Bradshaw Corporation is an automotive supplier that uses automatic turning machines to
manufacture precision parts from steel bars. Bradshaw’s inventory of raw steel averages
$300,000. The steel supplier is willing to supply steel in smaller lots at no additional charge.

Helena Francis, Bradshaw’s controller, identifies the following effects of adopting a JIT
inventory program to virtually eliminate steel inventory:

iy bl Glusd (e 2380 oDl pall A5k Y] Aalall (e aadiug Gl 3)5e 4 Bradshaw iS,s
ALy sl 2l dawiad Ao el 350 o) - Y52 300,000 A1 sl e Bradshaw 48,5 (553 Jaugia
chilll - Bradshawis,s b I clyd) « Helena Francisgsmhd Wla aaad aglial asy @l g srual

rabiall Gsae e Glad Qalaill JIT 038 gealiyy alaie 40

m Without scheduling any overtime, lost sales due to stockouts would increase by 35,000 units
per year. However, by incurring overtime premiums of $20,000 per year, the increase in lost

480



osrallislalogaalall Jogll

sales could be reduced to 20,000 units per year. This would be the maximum amount of
overtime that would be feasible for Bradshaw.

m Two warehouses currently used for steel bar storage would no longer be needed. Bradshaw
rents one warehouse from another company under a cancelable leasing arrangement at an
annual cost of $45,000. The other warehouse is owned by Bradshaw and contains 12,000
square feet. Three-fourths of the space in the owned warehouse could be rented for $1.25 per
square foot per year. Insurance and property tax costs totaling $7,000 per year would be
eliminated.

¢l aag Lisin 3an 35000 haiay s saall b sy 33 siall Cilegaall i ¢ Sl e ‘57 o su m
o) agiia) cilegall 8 sl JiE (Say ¢ g Vs 20000 ali U SlaY) Jeadl LU 4S5 DA e
Bradshaw 1 1€e ()& of (K ) galay) Jaall Jlaiad i) 2al oo 138 5Saus . Lisias 3255 20000

laals leagine Bradshaw jabics .43Vl Lol s Wia et gedsive ) dals @llia o0& ol m
JAY) g agiadl Bradshaw dllici . j¥5n 45000 layss asi S o BDU Qi Jlay) casif Gages A1 45,8 0
& el a3l Nsn 1.25 Jilie dlsladll g aginad) 8 dalisall gLyl D0 jlatinl oKy .pape 228 12000 dalisey

Al 3 V53 7000 lee sane iy A ColSliaall Ay g el oIS e8] i L Aiud)

Bradshaw’s required rate of return on investment is 20% per year. Bradshaw’s budgeted
income statement for the year ending December 31, 2017, (in thousands) is:

Ayl Alsall b Aspad) Jaall Aal g 720 e Bradshaw 4S8 Coslhall lénuy) e bl Jaes
o (WYYL) 2017 Laewns 31 A dgind) 4aull Bradshaw

Revenues (900,000 units) $5,400
Cost of goods sold

Variable costs $2,025

Fixed costs $725

Total costs of goods sold $2750
Gross margin $2,650
Marketing and distribution costs

Variable costs $450

Fixed costs $750

Total marketing and distribution costs $1,200
Operating income $1,450

Calculate the estimated dollar savings (loss) for the Bradshaw Corporation that would result in
2017 from the adoption of JIT purchasing.

JIT e sliiel e 2017 ple b it ill Bradshaw a$a Ysall 5ysall (3)luall) @ysisll cual
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Solution:

Annual Relevant Costs of Current Purchasing Policy and JIT Purchasing Policy for Bradshaw

Corporation

:Bradshaw 4$,al JIT ¢yl dubsns dedlad] ol dsbycad Laidall g giead) il

Relevant Costs Relevant Costs
under Current under JIT
Purchasing Purchasing
Policy Policy
Required return on investment
20% per year x $300,000 of average inventory per year $60,000
20% per yearx $0 inventory per year $0
Annual insurance and property tax costs $7,000 $0
Warehouse rent $45,000 $(11,250)"
Overtime costs
No overtime $0
Overtime premium $20,000
Stockout costs
No stockouts $0
$3.25° contribution margin per unit x 20,000 units $65,000
Total incremental costs

Difference in favor of JIT purchasing
T ¢ lé mllal 34

$112,000 73,750
38,250

$(11,250) = Warehouse rental revenues, [(75% x 12,000) x $1.25].

BCalculation of unit contribution margin

Selling price ($5,400,000 + 900,000 units)
Variable costs per unit:

Variable manufacturing cost per unit ($2,025,000 + 900,000 units)

Variable marketing and distribution cost per unit
($450,000 + 900,000 units)

Total variable costs per unit

Contribution margin per unit

$6,00
$2, 25
$0.50
$2.75
3.25

Note that the incremental costs of $20,000 in overtime premiums to make the additional 15,000
units are less than the contribution margin from losing these sales equal to $48,750 ($3.25 x
15,000). Bradshaw would rather incur overtime than lose 15,000 units of sales.

loae Al Alal) Glaagll deal laY) Jaad) Lladl 3 N0 20000 2l dlalall e\l of LaY
Juaisi (Y52 15000 x 3.25) 1¥50 48750 (sl 3 clageal 038 )28 (e Taalusal) (iala (e S8 15000
el e 335 15000 5)les 50 Yoy ilaY) Jeal) 255 Bradshaw 48,5
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An Example Of JIT Production:
JIT ) by g Y e Il
Solved Example(8)

(8)Jsiaa Jlia
Galveston Pump Corporation is considering implementing a JIT production system. The new
system would reduce current average inventory levels of $2,000,000 by 75%, but it would
require a much greater dependency on the company’s core suppliers for on-time deliveries and
high-quality inputs. The company’s operations manager, Frank Griswold, is opposed to the idea
of a new JIT system because he is concerned that the new system (a) will be too costly to
manage; (b) will result in too many stockouts; and (c) will lead to the layoff of his employees,
several of whom are currently managing inventory. He believes that these layoffs will affect the
morale of his entire production department. The management accountant, Bonnie Barrett, is in
favor of the new system because of its likely cost savings.

Codall ligie Jangie paall alaill Qi JIT #U) oUss (gulas Galveston Pump Corporation 4S )i (s
& el sl A5 gayge e LIS T Taldie) (il 40 ¢ 757 4y $2,000,000 dalld) 4l
JIT alas 3,8 A58 & ~) clblee e 5o Frank Griswold ajlay sasall ddle cBlasally asal) < gl
G i 508 LS e palddl) LY gasam (D) ¢ anly LU WS S (8) aad) Sl o e BB Y
03 il Sllee o iy sas Wla s 3aal agie paall ) alise muped ) s33em (C) 5 ¢ sl
Gy aaall sl a ¢ Bonnie Barrett 3y daslad) o) LaleSl Y1 andl dgieall 7o) o g

Aldiaa) 48l g

Frank wants Bonnie to rework the numbers because he is concerned that top management will
give more weight to financial factors and not give due consideration to nonfinancial factors
such as employee morale. In addition to the reduction in inventory described previously,
Bonnie has gathered the following information for the upcoming year regarding the JIT system:

Llel 501 o (e 3B 4 H8)Y) A2 Lua 30le) Bonnie Barrett dwlaall (e Frank Griswold zUsY) s 2y
S ALYl L oplasall Clygine Jie Ll e Jalsall ol lae¥! s Yy Dbl Jalsall 5T By dasias
tIT aUaiy Blaty L adlil) alall 4060 Cile slaall BONNie cien ¢ Gl meaasall (3 3aall 3 miail

e Annual insurance and warehousing costs for inventory would be reduced by 60% of
current budgeted level of $350,000.

e Payroll expenses for current inventory management staff would be reduced by 15% of
the budgeted total of $600,000.

e Additional annual costs for JIT system implementation and management, including
personnel costs, would equal $220,000.

e The additional number of stockouts under the new JIT system is estimated to be 5% of
the total number of shipments annually. Ten thousand shipments are budgeted for the
upcoming year. Each stockout would result in an average additional cost of $250.

e Galveston’s required rate of return on inventory investment is 10% per year.
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.$350,000 &llls &5lsall 3 Jal sginal) (o 7260 Aty sl Lysidl 3aalls Cpualill CollSs (agias s+
8600000 ALl dslsall Jaa) (e 215 Ay cpullal) o553l 8510} Gilasal gyl Cagpma (adl S *
$220000 (g5l agas ¢(pilasall oS @lld L Lay ¢ JIT i 3ylaly il ddlal) 4 guaal) ol »
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52 250 ay08 4 i) 465 Tasia W (y55ie JS (5250 - palall alall 33)5l

Lsin 710 58 sl [lénul e Galveston (e costhaall wilall Jasa

You Are Required To:
A. From a financial perspective, should Galveston adopt the new JIT system?
B. Should Bonnie Barrett rework the numbers?
C. How should she manage Frank Griswold’s concerns?

Solution:

1. Solution Exhibit below presents the annual net benefit of $210,000 to Galveston Corporation
of implementing a JIT production system.

o Galveston Corporation 4<,a1 $210,000 sl dysind) dalall 2516l oLl wagll JKE (g L]
IT 1) Ui i
2. As part of the IMA’s Standards of Ethical Professional Practice, Bonnie Barrett, the

company controller, has an obligation under the competence standard to " provide decision
support information and recommendations that are accurate, clear, concise and timely".

A 8 W sl < Bonnie Barrett anb ¢ IMA L dialall Z80AY) dgall dujlaal) ulea (e 6308 .2
Vbl Sl (85 Biases daalys 438y (585 IAN acal Cluagiy Cilagles anadiy’ 3o WS Hlire can e

Therefore, Bonnie must provide the cost benefit analysis to Galveston’s senior management in
a timely fashion, even if it could result in layoffs for some employees. The credibility standard
also requires Bonnie to disclose any relevant information that could be expected to influence an
intended user’s decision. This would indicate that Bonnie has an ethical obligation to disclose
the potential cost/benefits of the new JIT system to management.

O 5 s cliall cdgll 4 Galveston & Llall 3)l530 Glially dalal) Julas s Bonnie e caay ¢ <l
Ldle Slaglas f e 2l Bonnie (e Loy ddlaadl Lo ity L cpilasall ams eyt ) 25 o (S
oo Lty LAl Wil Bonnie e of ) 138 jafy 38 . ageaiall aadieaddl i Gile e is of gdgid) (e

S 2aal) JIT Uil Al 54l / dalal

3. It is understandable that Frank Griswold, the company’s operations manager, would be
concerned about potential layoffs in his department and the resulting morale issues. However,
recommendations could include:
a. fully engaging the production staff in the upcoming changes to minimize negative
morale issues;
b. retraining existing staff to manage the new JIT production and purchasing system so as
to avoid as many potential layoffs, as possible;
c. and relocating existing staff to other production and or administrative positions
wherever possible to minimize layoffs. As for Frank’s other concerns, the new system
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will be costly to implement and maintain and there is a likelihood for additional stock
outs, but the financial benefits clearly outweigh the costs.

oo ek Log 4yl 8 Jleall Jindl) mypetl) Ly Wl o <o ¢ Frank Griswold z &) e of aseaal (e .3
tbpa sl Jadi o (Say @y aag L Agsins JSUie (e €l
cAlad) L) JSLER Qi dadlall clyyil) b JalS JS lY) Ldl d)yil @
OSee e ST a6 pally Y1 Ut aaall @lidal Jead) God s)aY Gullall cpilasd) Cupxisale) b
- Aldinall eyl lilee (0
) il Jleal) et Sl el Liin (a1 Al ) [ 5 Aal) aalie ) ) bl Jiss .C
¢ il (ygrae alinl Jlaia) iy Dlpally bl 5 W ol JUaill o ¢ y3Y) Frank Gislas
sy ISl (58 Allall )l oS

Annual Relevant Costs and Benefits of new JIT Production System for Galveston Pump
Corporation

Relevant Relevant
Benefits Costs
under JIT under JIT
Production Production
Relevant Items System System
Annual additional costs for JIT system
implementation and management - $220,000
Additional expected stock out costs 10,000 x 5%
x $250 - $125,000
Required return on investment:
10% per year x $2,000,000 x 75% of average
inventory $150,000 -
Insurance and warehousing costs 60% per year x
$350,000 $210,000 -
Reduction in payroll expense for current
inventory management staff 15% per year x
$600,000 $90,000 | @ ----
Total net incremental benefits/costs $45ﬁ0%000 $3%15r,000
Annual difference in favor of JIT production L—> $105,000 </

Learning Objective 5 : Materials Requirements Planning (MRP) Systems
55 anlaill Ciagl)
(MRP) sall cilillaia Jagads dalsil -5

Materials Requirement Planning (MRP) System:

It is a "pay-through™ system by which goods ready for inventory are manufactured based on
demand forecast. To determine the outputs at each stage of production.

Uses (MRP):
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I. Demand forecast for final products.

ii.  Bill of materials showing details of materials, components, and goods in operation for
each finished product.

iii.  Preparing available inventories of materials, components and goods in operation for each
final product at each production stage. Taking into account the calculation of the supply
period for the purchase of materials and the manufacture of components and finished
products, the master production schedule determines the quantity and timing of each item
to be produced.

—: (MRP) 2gal) cilaliial Jagads ol
Gila el paatl L llal) cilad s Guladd e g5l salall aludl aial aDA (e i 3 "ONA (e adall ol s
Cz G Jale (e Alage S e
:(MRP)  axiiy
Al clamd) Jde Gl clgas i
ol e JSI Joadil) et Ao liadly il gSally ol sall Jualdl i alsall 3,55 i
ce Al Aaje S die g pite IS Jiil) i Aeliadly b Salls olsall daliall 3pad) Q308 sls i
ZlY) Jsos aaay ¢ Al clamially S piealy dsall bl apsll 558 Claa lieY) G 33Y)
Neali) &y Bajie JS Cugis paS )l

Once production starts as scheduled, the output of each department or department drives
production and across the production line. Whether it is required or not. This system or "push"
can sometimes lead to an accumulation of inventory when work stations receive production that
is not ready for operation.

The Cost Accountant And Management Accountant Help In Planning The Material Needs- :

1. By keeping or keeping accurate records of inventory and its costs.
2. The management accountant can also help in estimating the costs of preparation time,
installation and processing times and the costs of production cycles interruption.

ol Ayslhe oS gy ZEY) dad e s UV a8 5ya) o) and JS Cilajie i ¢ e s LS LY Ty o Syaa
Sala ez Jendl cilanse A5 Laxie o538 o815 ) s o glal) Grany b oS el ) alail) 1aa Y
. S- :~.~S

—talpall ilalgial Jahadd 3 ()Y Caulaally A4S Candae 20 Ly
ALKy g pal] Ay sy LlEaY) o) Sllael o1
LY e Gl aeaily caailly SlaeY) iy CallSE a8 Lia) ()Y calad) selug o) (Sar2

Describe Materials Requirements Planning

A Materials Requirements Planning (MRP) System is a ‘“push-through” system that
manufactures finished goods for inventory on the basis of demand forecasts. use MRP systems.
To determine outputs at each stage of production, MRP uses (1) the demand forecasts for final
products; (2) a bill of materials detailing the materials, components, and subassemblies for each
final product; and (3) information about a company’s inventories of materials, components, and
products. Taking into account the lead time required to purchase materials and to manufacture
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components and finished products, a master production schedule specifies the quantity and
timing of each item to be produced. Once production starts as scheduled, the output of each
department is pushed through the production line. Maintaining accurate inventory records and
costs is critical in an MRP system.

tlgal) clillata Jaglads aUSY Cduag

g bl e 0958l Al ailiad) aialy aghy "JUA (e add alis g8 (MRP) Sgall cilllaia Jagdads Ui
(1) MRP i odlel WS LSy @) dabe e Alaje 0S4 claaadl poail \MRP Ll (o L calkal
giie JS0 Aol le seaally lisSally Msall Juadilly mun g Jse Al (2) LASl Glaiid) o llal) il
LD sl b lieY) 8 1Y) ae . claially GlisSally sl A58 g)de Jia Slastea (3) 5 Sl
Ve Al oy yeaie IS Gy LS ol WY1 Joas daan ¢ A8l Cilatially GL Sl ity Slsall o))
Al Dl Cadlally 48y aya Ol BaliaV) dey Y lad e and JS il ad S jie g LS 2 LY e
MRP Al LYl

In contrast, JIT production is a “demand-pull” approach, which is used by companies such as
Toyota in the automobile industry, Dell in the computer industry, and Braun in the appliance
industry. Just-in-time (JIT) production, which is also called lean production, is a “demand-
pull” manufacturing system that manufactures each component in a production line as soon as,
and only when, needed by the next step in the production line. Demand triggers each step of the
production process, starting with customer demand for a finished product at the end of the
process and working all the way back to the demand for direct materials at the beginning of the
process. In this way, demand pulls an order through the production line. The demand-pull
feature of JIT production systems results in close coordination among workstations and
smooth's the flow of goods, despite low quantities of inventory. JIT production systems help
companies meet the demand for high-quality products on time and at the lowest possible cost.

5 ¢ abludl delia 3 TOYOTA Jie il 4aniing oy ¢ "l meie sa JIT ) ol ¢ Jlaall 3
Lol o o35 ¢ (JIT) aaaal) gl b ZU0Y) 33aY) delin 3 BRAUN 5 ¢ jiguell delua & DELL
Yl bi e OS ity oy "l cnd aoial Sl s o @bl ZUN) o) gl e JW Syl
Clshad (e b € eay I llall oag Lz Y] a8 40U sshadll 8 4d) dsla Sllin 0S5 Lovie Laig 3yaay
5palall Asall e allall 1) sasall s Jeally dlead) Blgs 3 Sl it o sl alla e ey ¢ 2 lY) dlee
IIT Z) Ladad Caadly llall 83e 258 2 UY) bad e Dyl allall oy ¢ Aiplall o3gy 2 Auleall (e Aad) o
Z Y Al ae L gl il (mlisil e ae )l e o piliadl Gula (38355 Jeall Cllase (35 G )

Ao A4S Jily sanall gl sasall e clatiall e callal) Ayl e el JIT

As customer information systems get increasingly sophisticated and computing power allows
companies to process and analyze large quantities of data, companies are able to develop deep
insights into the needs of customers. As a result, many companies are combining the best
features of MRP and JIT systems—anticipating demand changes to some extent but continuing
to operate flexible production systems to quickly respond to fluctuations in demand.
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Solved Example(9) Concerning MRP, EOQ, And JIT:

: MRP, EOQ, and JIT Jsa (9) Jstaa Jlia

Tech Works Corp. produces (J-Pods), music players that can download thousands of Music
tracks. Tech Works forecasts that demand in 2017 will be 48,000 J Pods.

dtausal)l leshadl QYT i LS Sise CDlada a5 (J-POdS) jlea «Tech Works Corp 4Syé mis
. (J-Pods) slea 48000 ¢)5Sus 2017 ale i callall o Tech Works 48 i ad 5
The variable production cost of each J-Pod is $54. In its MRP system, due to the large $10,000

cost per setup, Tech Works plans to produce J-Pods once a month in batches of 4,000 each. The
carrying cost of a unit in inventory is $17 per year.

L) 5yl Al Blai ¢ Ly alall MRP Usi 6. Vso 54 (J-Pod) Slea JSI syl iyl 4l als
leie S laiy e Ljed saals 550 (J-Pods) iy Tech Works 4S,s hbas ¢ alae) JSI V50 10000

Al 15 17 gaiaall 8 sas gl (s 44 <4000
Required:

1. Using the MRP system, what is the annual cost of producing and carrying J-Pods in
inventory? (Assume that, on average, half of the units produced in a month are in inventory.)

¢ angiall 3 gagil) 0908l A (J-Pods) Slea cpiaiy z Y Ayl Ad<al o Lo MRP ol aladsuly 1

(rospaal s Basmse el 3 Asiia) Clas gl Caal
2. A new manager at Tech Works has suggested that the company use the EOQ model to
determine the optimal batch size to produce. (To use the EOQ model, Tech Works needs to
treat the setup cost in the same way it would treat ordering cost in a traditional EOQ model.)
Determine the optimal batch size and number of batches. Round up the number of batches to
the nearest whole number. What would be the annual cost of producing and carrying J-Pods in

inventory if it uses the optimal batch size? Compare this cost to the cost calculated in
requirement 1. Comment briefly.

Aa3iaY) G JiaY) da8)) aas 303 EOQ zisas 48580 axais of Tech Works 8 aaa jae 7581 .2
Zisat & ollall LIS gy Jalad ) Aagylall (puiy dlacY) 4615 dallas ) Tech Works zlisi ¢ EOQ 3
il A4S o Lo maa ) ol ) cledll) dae (3 L culedll sac s Axdall JiY) aaal) aaa (L sadill EOQ
Agsnall Aalally A8l 230 ()8 FURYT AxdM) aaa aadis culS 1Y) gl & (J-Pods) Slea iais gLy

el Galailly L1 allaall 8
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3. Tech Works is also considering switching from its MRP system to a JIT system. This will
result in producing J-Pods in batch sizes of 600 J-Pods and will reduce obsolescence, improve
quality, and result in a higher selling price. Tech Works will reduce setup time and setup cost.
The new setup cost will be $500 per setup. What is the annual cost of producing and carrying J-
Pods in inventory under the JIT system?

saals (J-Pods) les zt) ) @l gagaw JIT olai Y MRP oUsi (e Jgaill Lad Tech Works ()5 .3
Tech Jasin . el fr re Ao mig B3l Guagg aal@l e Jliisy (J-POdS) Slea (e 600 il ilads
Ayl Al o L colae) JST Y00 500 maad) slac ) R85 ¢ i dlac ) RalK5 slaey) <y Jil& e Works

ST Al Caagar 9 33all 8 (J-P0OdS) Slea cpiig by

4. Compare the models analyzed in the previous parts of the problem. What are the advantages
and disadvantages of each?

lgie IS ses Whe & Lo 0onpaill (e 28U 6 1aY) 8 Lelilas 6 3l = 3Ll )06 .4
Solution:
1. Under A MRP System:
Annual cost of producing and carrying (J-Pods) in inventory
= Variable production cost + Setup cost + Carrying cost
= $54 x 48,000 + ($10,000 x 12 months) + [$17 x (4,000 =+ 2)]
= $2,592,000 + $120,000 + $34,000 = $2,746,000

2. Using An EOQ Model To Determine Batch Size:
_ [2DP _ 2x48,000%x$10,000 _ _ it~ _
EOQ '\/T = J o = ,/56,470588= 7,514.69 unit = 7515 (J-Pods) per batch

7

Production of 48,000 per year divided by a batch size of 7,515 would imply J-Pods would be
produced in 6.4 batches per year. Rounding this up to the nearest whole number yields 7
batches per year, which means a production size of 48,000 + 7 or 6,857 J-Pods per batch.

(J-) Sles ) s il jiay 7515 Ald) Zaddl) aas e Loguiia Lsin (J-POdS) jlea 48000 ) syl
OF i Lae Al 3 ey 7 e Jsemnl) W e o) Col ) 138 Capi g2y L Lsin il 6.4 le Pods
“sdy J4 (J-Pods) Slea 6857 51 7 + 48000 7ty axa
Annual Cost of producing and carrying J-Pods in inventory
= Variable production cost + Setup cost + Carrying cost

= $54 x 48,000 + ($10,000 x 7) + [$17 x (6,857 + 2)]
= $2,592,000 + $70,000 + $58,285 = $2,720,285

The costs of producing and carrying J-Pods in inventory decrease, but not by a lot. The square
root in the EOQ formula reduces the effect of errors in computing optimal batch size.

EOQ daaa b cansil L3all Jliy LS Gl (85 ¢ ggiaal) b (J-Pods) Sleal capally b allSs cacaiss)
Axdall i) aaall (lua 8 e Uaal) 56 o

489



osrallislalogaalall Jogll

3. Under A JIT System
Annual Cost of producing and carrying J-Pods in inventory
= Variable production cost + Setup cost + Carrying cost
= $54 x 48,000 + ($500 x 80%) + [$17 x (600 + 2)]
= $2,592,000 + $40,000 + $5,100 = $2,637,100
 Production of 48,000 per year divided by a batch size of 600 would imply 80 setups per year.

4. The JIT model resulted in the lowest costs because set up and carrying costs were lower than
for the EOQ model. The EOQ model also limits production to almost once every two months.
This would not allow managers to react quickly to changing market demand or economic
conditions. The JIT model provides management with much more flexibility. JIT systems
might also lead managers to improve processes, reduce costs and increase quality.

Leaf EOQ z35ai 25y .EOQ 735 (go Jil culS iy slaey) CadlSs oY Call<all Gl ) JIT zhgai yelal .4
Cop kgl el il st e AailL Gupal 138 ey o et IS L saaly e ) 2 ) o
Caid g lleall Gauat U el Load JIT ddail 2585 8 455 5al) e ST Hos ) JIT z3sai jisy Apleaiy!

Basall 3ol cadlal)

Costs and Benefits of JIT Production

JIT production clearly lowers a company’s carrying costs of inventory. But there are other
benefits of lower inventories: heightened emphasis on improving quality by eliminating the
specific causes of rework, scrap, and waste, and lower manufacturing cycle times. It is
important, therefore, when computing the relevant benefits and costs of reducing inventories in
JIT production systems for managers to take into account all benefits and all costs.

tWJIT asal) cdgl) 8 ) ailghy il
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Consider Hudson Corporation, a manufacturer of brass fittings. Hudson is considering
implementing a JIT production system. To implement JIT production, Hudson must incur
$100,000 in annual tooling costs to reduce setup times. Hudson expects that JIT production will
reduce its average inventory by $500,000 and that the relevant costs of insurance, storage,
materials handling, and setups will decline by $30,000 per year. The company’s required rate
of return on its inventory investments is 10% per year. Should Hudson implement a JIT
production system? On the basis of the information provided, we would be tempted to say “no”

because the annual relevant total cost savings amount to $80,000 [(10% of $500,000) +
$30,000)], which is less than the additional annual tooling costs of $100,000.

28t opxi Hudson . agulasll i€ 5l daiadll 48530 « Hudson Corporation 48,8 Jid) Juw e 33l
il Qi Ayl <) IS e V50 100,000 Hudson oS of qasy JIT z) dnd WJIT 2l ol
Ol AL sl oy V50 500,000 laie; 4353 Jawsie JIT zU) Jliy of Hudson adgy .olacy)
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Our analysis, however, is incomplete. We have not considered the other benefits of lower
inventories associated with JIT production. Hudson estimates that implementing JIT will
improve quality and reduce rework on 500 units each year, resulting in savings of $50 per unit.
Also, better quality and faster delivery will allow Hudson to charge $2 more per unit on the
20,000 units that it sells each year.

Dy Izl Jagyall gl (mliady @al) ala Hlaey) 3l W Jase je Ullas gl o elld aay
50 i ) a3 Les ¢ ple JS3aa5 500 e Jeall sale) Juliig 335l st ) (533 JIT 345 o Hudson
Sle sang JS il Y50 2 Jaasiy Hudson 485a0 g 5ul) sy Jud) s25a e Liad Lang JSI Y50

ale JS Leasi 3355 20000

The annual relevant benefits and costs from implementing JIT equal the following:
Pl Lo osbut JIT 260 e ZaDUall Aysindl Callilly ) 5al

Incremental savings in insurance, storage, materials handling, and setup $ 30,000
Incremental savings in inventory carrying costs (10% x $500,000) $50,000
Incremental savings from reduced rework ($50 per unit x 500 units) $25,000
Additional contribution margin from better quality and faster delivery

($2 per unit x20,000 units) $40,000
Incremental annual tooling costs (100,000)
Net incremental benefit $ 45,000

Therefore, Hudson should implement a JIT production system.
JIT ) aUas Aéw Hudson e gy ¢ &l

JIT in Service Industries

JIT purchasing and production methods can be used in service industries as well. For example,
inventories and supplies, and the associated labor costs to manage them, represent more than a
third of the costs in most hospitals. By implementing a JIT purchasing and distribution system,
Eisenhower Memorial Hospital in Palm Springs, California, reduced its inventories and
supplies by 90% in 18 months. McDonald’s has adapted JIT production practices to making
burgers.

dgandl) cleliall ‘,A JIT
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Before, McDonald’s precooked a batch of burgers that were placed under heat lamps to stay
warm until ordered. If the burgers didn’t sell within a specified period of time, they were
discarded, resulting in high inventory carrying costs and spoilage costs. Moreover, the quality
of hamburgers deteriorated the longer they sat under the heat lamps. A customer placing a
special order for a burger (such as a burger with no cheese) had to wait for it to be cooked.
Now McDonald’s cooks burgers only when they are ordered. By increasing the quality of
burgers and reducing the time needed for special orders, JIT has led to greater customer
satisfaction. Responding to the needs of younger customers, McDonald’s is introducing Create
Your Taste that lets customers customize their burger by choosing the meat, cheese, toppings,
and sauce. The challenge: It takes longer to make and comes at a higher price.

We next turn our attention to planning and control of production systems.

sy i Ay Qi mabias i lgauas & i aladall Ciling (g desene el SalligSle cudli ¢ Gl 8
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Enterprise Resource Planning (ERP):

The success of the JIT system depends on the speed in the flow of information from customers
to producers to suppliers. ERP systems include a single database that collects data and feeds it
to applications that support all the company's business activities.

ERP systems give lower-level managers, employees, customers, and suppliers access to
operating information, and this feature is incorporated through strong coordination across
business functions.

ERP systems enable rapid transformation of production and distribution plans in response to
changes in supply and demand. The companies believe that ERP is a necessity to support JIT
initiatives or proposals due to its effect on supply times.

ERP systems also aid in demand forecasting, making material needs planning as part of its
scale models for operations and equipment.

—: (ERP) dusipall 3l5a Jashads allii
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Enterprise Resource Planning (ERP) Systems:

:(ERP) duiuisall 30 Jashais alas
Enterprise resource planning systems are frequently used in conjunction with JIT production.
An Enterprise Resource Planning (ERP) system is an integrated set of software modules
covering a company’s accounting, distribution, manufacturing, purchasing, human resources,
and other functions. Real-time information is collected in a single database and simultaneously
fed into all of the software applications, giving personnel greater visibility into the company’s
end-to-end business processes. For example, using an ERP system, a salesperson can generate a
contract for a customer in Germany, verify the customer’s credit limits, and place a production
order. The system will then use this same information to schedule manufacturing in, say,
Brazil, requisition materials from inventory, order components from suppliers, and schedule
shipments. Simultaneously the system credits the salesperson with his or her commission and
records all the costing and financial accounting information. An ERP system also allows a
company to shift its manufacturing and distribution plans rapidly in response to changes in
supply and demand.

oe Blbe (ERP) Gluwsal) 3))ge Jadass ol JIT 21 adai e )ySie IS0 Al 3)f50 Jaghads dadai] andnnd
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Companies believe that an ERP system is essential to support JIT initiatives because of the
effect it has on lead times. For example, using an ERP system, Autodesk, a maker of computer-
aided design software, reduced order lead time from 2 weeks to 1 day. Fujitsu, an information
technology company, reduced its lead time from 18 days to 1.5 days.

o sl @l e oyl s JIT Glplis acal 5)5 5 (ERP) lussgall 3))5e Jadads alai o cul€al) siias
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ERP systems are large and unwieldy. Because of their complexity, the suppliers of ERP

systems such as SAP and Oracle provide software units that are standard but that can be
customized at significant cost. Without some customization, unique and distinctive features that
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confer strategic advantage will not be available. The challenge when implementing ERP
systems is to strike the proper balance between the lower cost and reliability of standardized
systems and the strategic benefits that accrue from customization. Other companies such as
NetSuite are developing ERP systems for small and medium-sized enterprises that are easier to
customize using cloud-based computing and providing the software as a service.

SAP (e cilissspall 3lpe Jarlads Al 500 s ¢ Lol Dl Adee s 50 Slianpall 3lpe Tanlads Al
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Effect Of JIT Systems On Product Costing

By reducing materials handling, warehousing, and inspection, JIT systems reduce overhead
costs. JIT systems also aid in direct tracing of some costs usually classified as indirect.

For example, the use of manufacturing cells makes it cost-effective to trace materials handling
and machine operating costs to specific products or product families made in these cells. These
costs then become direct costs of those products. Also, the use of multiskilled workers in these
cells allows the costs of setup, maintenance, and quality inspection to be traced as direct costs.
These changes have prompted some companies using JIT to adopt simplified product costing
methods that dovetail with JIT production and that are less costly to operate than the traditional
costing systems .
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JIT And Cost Control

Reducing inventory levels through the use of lean production techniques may increase
processing speed, thereby reducing the time it takes for a unit to make it through production.
For example, if 10,000 units are produced each day and the average number of units in work in
process is 40,000, then the Throughput Time, or time that it takes a unit to make it through the
system, is 40,000/10,000, or four days. If the same daily output can be achieved while reducing
the work in process by 75% or 30,000 units, the throughput time will be reduced to one day,
10,000/10,000, and the velocity, or speed with which units are produced in the system, will
have quadrupled. If production speed can be increased dramatically, all products may be made
to order, thus eliminating the need for finished goods inventory. Also, reducing throughput time
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can lower costs because there will be fewer nonvalue-added activities—operations that include
costs but do not add value to the product, such as moving, storing, and inspecting the
inventories.
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If the velocity of production is quadrupled, as in the preceding example, the inventory carrying
costs can be reduced. For example, assume an annual inventory carrying cost percentage of
20% and an average work in process inventory of $400,000, resulting in annual carrying costs
of $80,000 (20% _ $400,000). Further assume that through the use of JIT production
techniques, the velocity of production is quadrupled without changing the total annual output,

thus necessitating only one-fourth as much work in process (WIP). The new annual carrying
costs would be calculated as follows:

JEd) Jass e sl (s (ol Qi (S ¢ ladl Jlal 3 WS ¢ e al Y de e caie L 13)
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Carrying cost percentage x Average WIP = Annual carrying cost

20% x (1/4 x$400,000) = $20,000
Or a $60,000 reduction from the previous level of $80,000.

Y52 80,000 HU Goludl sl e V52 60,000 o) Laias

Another advantage of reduced throughput time is increased customer satisfaction due to quicker
delivery. Studies have shown that delivery speed and delivery reliability improve by 70 to 90%
in a lean production system.

Also, production losses are reduced due to not having great quantities of partially completed
units piling up at the next workstation before an error in their production is detected and
corrected.

495



0,0}3&1 K)lhl—\)mt&n Jsll

abdll Aoy of luhal) el Lanludll Aoy s G Ly 50k aiaial ZY) cdgd A L) e
. Lean Production System ,¢l) (s JI) 2t ol 3790 ) 70 Gy (s aglocill 8 63 g5

) Jandl ddane b 815 Uiia ALKl Clansll (e 50 LaS d5mg ade o Y1 jiled Qi 5 ¢ L
sy Leali) 3 Uad Galig) U

Learning Objective 6: Understand The Differences Between The Economic-Order Quantity
And Just-In-Time Approaches To Inventory Management.

6-5 (asail) Ciagl
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JIT Implications for EOQ The EOQ model minimizes the total cost of ordering and carrying
purchased inventory. Thus, this inventory management approach seeks to balance the cost of
ordering against the cost of storing inventory. Under the JIT philosophy, the goal is to keep all
inventories as low as possible. Any inventory holding costs are seen as inefficient and wasteful.
Moreover, under JIT purchasing, ordering costs are minimized by reducing the number of
vendors, negotiating long-term supply agreements, making less frequent payments, and
eliminating inspections. The implication of the JIT philosophy is that inventories should be
minimized by more frequent deliveries in smaller quantities. This result can be demonstrated
using the EOQ formula, as shown in Exhibit 5-5, As the cost of holding inventory increases,
the EOQ decreases. Moreover, as the cost of placing an order declines, the EOQ decreases.
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Ordering Costs per Order

Carrying Costs Per Unit | $225 | $150 | $100 | $50
$3 1.200% 980 800 566

$4 1.039
§5 930
$6 849

EOQ
declines

EOQ declines

*The annual requirement is assumed to be 9,600 units for each case in this table. This was the annual
requirement for drums of resin in the cozycamps.com illustration. (Several of the EQOQs in the table
are rounded.)
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The economics underlying the EOQ model support the JIT viewpoint that inventory should be
purchased or produced in small quantities, and inventories should be kept to the absolute
minimum. However, the basic philosophies of JIT and EOQ are quite different.
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The EOQ approach takes the view that some inventory is necessary, and the goal is to optimize
the order quantity in order to balance the cost of ordering against the cost of holding inventory.
In contrast, the JIT philosophy argues that holding costs tend to be higher than may be apparent
because of the inefficiency and waste of storing inventory. Thus, inventory should be
minimized, or even eliminated completely, if possible. Moreover, under the JIT approach,
orders typically will vary in size, depending on needs. The EOQ model, in contrast, results in a
constant order quantity.
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Learning Objective 7: Define The Backflush Costing, And Tell How It Can Be Used To Manage
Inventory.
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Costing In JIT System: Backflush Costing

Tracking costs through various stages of inventory—raw material, work-in-process inventory
for each process (or department), and finished-goods inventory—makes accounting systems
complex. If there were no inventories, we could charge all costs directly to cost of goods sold,
and accounting systems would be much simpler. Organizations using JIT production systems
usually have very small inventories, or no inventories at all.

rdandpal) 4RI o) dpeaSal) Lidaagll il JIT AU b Cillsil) s

) ke JS Jsll cind Z L) sy ¢ Al sl = G g3aal (e Al Jale DA e IS a5 o
CallSl aen Jpend Wiy (9 3ae lin (K5 ol 13) Ll e dnnlaall Aalail Jaay — Aalil) deliad) (y555a5 ¢ (pud
paind ) cladaidl ol GsSy bosale L, dal duulad) dall Siuy Aol deliag) WSS e 3yl
O e e dme Y ol ¢ lan e siae JIT 2l 4ok

For them, a traditional accounting system that traces costs through several different types of
inventories may be of limited value. One such company is American Gypsum Company . The
company manufactures gypsum wallboard for commercial and residential use. Like many
companies that use the JIT production system, American Gypsum has very low inventory levels
and uses Backflush Costing , an accounting system that applies costs to products only when the

production is complete. How does backflush costing work? As we shall see, it is a fairly simple
costing system.
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Principles of Backflush Costing

Backflush costing has only two categories of costs: materials and conversion costs. Its unique
feature is an absence of a WIP account. Accountants enter actual material costs into a materials
inventory account, and they enter actual labor and overhead costs into a conversion costs
account. They then transfer costs from these two temporary accounts directly into finished-
goods inventories. Some backflush systems even eliminate the finished-goods inventory
accounts and transfer costs directly to cost of goods sold, especially if the company does not
have a finished goods inventory but rather sells products before producing them so that it can
ship them immediately upon completion. Backflush systems assume that the company
completes production so soon after the application of conversion activities that balances in the
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conversion costs accounts remain near zero because it transfers costs out almost immediately
after initially recording them.

sdaadyal) 441K (5ol

Gt ) Glua dsag ade 8 32l A Jagaal) CallSig algall allSal) (e dad (08 Aaadyall 28I el
Aladl) Alleal) ol Jlaals (gasiyy clgall ()ae Glua (& Aledll lgall ol Jaak (grulaall asdy . Jail)
Oisall Cpluall s e RS gty Gl ey Ggest & Ldpsadll RIS Claa G 5jdlall e Wil
ALl Aeloadl (s cllia 3l Aaadyell 28K Aakil ey of s gl Ll oLl 38 ) 8ydle
o LSy il s by (5530 4S5l (o o Al 1 Aald ¢ delud) Aol 2S5 ) Bpilie CadISH Jsa
858 2ay L) JaSs A4Syl (of Backflush daail (i L \QLaS) 6 lgind (e (Sa a Lealy) J8 claiidd)
ol Jis Y hall (e A sl Gl Gillia (8 saa)) Il S Jusatl) Akl Gulad e g
Al 8 el aey Ly sl

Example of Backflush Costing

Speaker Technology, Inc., (STI) produces speakers for automobile stereo systems. STI recently
introduced a JIT production system and backflush costing. Consider the July production for
speaker model AX27. The standard material cost per unit of AX27 is $14, and the standard unit
conversion cost is $21. During July, STI purchased materials for $5,600, incurred conversion
costs of $8,400 (which included all labor costs and manufacturing overhead), and produced and
sold 400 units of AX27.

Alai e 4,80 Cusd bl g sl Gia cly&4 (Speaker Technology Inc. (STI), 48,5 mi
Ssall &S ) ((AX27) bk ciseall S8 35 e 2 o dliel b aa . deadyd RS HUasy JIT ol
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We use three examples to illustrate backflush costing. They differ in the number and placement
of trigger points.

Ngrdagay (BDUY) bWk s B CGAAS g . Angdpal) AISH) gl Ataf A3 andiiud

Example of Backflush Costing
:dpsal) Liaagh) 4GS o) dandpal) AdlY o Jlia
Solved Example(10)

(10)Jstsa Jlia
The Cameron Corporation manufactures electrical meters. Cameron uses a JIT production
system. For August, there were no beginning inventories of direct materials and no beginning
or ending work in process.
Cameron’s August standard cost per meter is direct materials, $25, and conversion cost, $20.
Cameron has no direct materials variances. The following data apply to August manufacturing:
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Ala (<5 Al el el JIT ) pUas Cameron aodiny .A8L S Glale oualy, Cameron 48,4 o
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Direct materials purchased $550,000 | Number of finished units manufactured 21,000
Conversion costs incurred $440,000 | Number of finished units sold 20,000

1. Assume Cameron uses a backflush costing system with three trigger points for making
entries in the accounting system:

m Purchase of direct materials

m Completion of good finished units of product

m Sale of finished goods

a. Prepare summary journal entries for August (without disposing of under- or overallocated
conversion costs). Assume no direct materials variances.

(D) e SV S A Jsatl) (adlSs e paliall (50 (uhae ] jedl siasall duasdl iy 208 dlacly S .2

Bpdlal) lsall 8 Qlilas) dgag ade gy
b. Post the entries in requirement 1 to T-accounts for Materials and In-Process Inventory
Control, Finished Goods Control, Conversion Costs Control, Conversion Costs Allocated, and
Cost of Goods Sold.

2. Now assume Cameron uses a JIT production system and backflush costing with two trigger
points for making entries in the accounting system:

m Purchase of direct materials

m Sale of finished goods
Also, the inventory account is confined solely to direct materials, whether these materials are in
a storeroom, in work in process, or in finished goods. No conversion costs are inventoried.
They are allocated to the units sold at standard costs. Any under- or overallocated conversion
costs are written off monthly to Cost of Goods Sold.

S0 demall camd o el 8 dlsall oda il elpw ¢ L nald) dsdl e gsiaall Clas sy ¢ L
CallSs (ol (3l s calad Ay L ALl AASL de Ll Clangll lpanads S L dyenill CallS (A J Y L Al ailiay
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a. Prepare summary journal entries for August, including the disposition of under or
overallocated conversion costs. Assume no direct materials variances.

b. Post the entries in requirement 1 to T-accounts for Inventory Control, Conversion Costs
Control, Conversion Costs Allocated, and Cost of Goods Sold.

3. Next assume Cameron uses a JIT production system and backflush costing with two trigger
points for making entries in the accounting system:

m Completion of good finished units of product

m Sale of finished goods
The inventory account is confined solely to finished goods. Any under- or overallocated
conversion costs are written off monthly to Cost of Goods Sold.
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a. Prepare summary journal entries for August, including the disposition of under or
overallocated conversion costs. Assume no direct materials variances.
b. Post the entries in requirement 1 to T-accounts for Finished Goods Control, Conversion
Costs Control, Conversion Costs Allocated, and Cost of Goods Sold.

Solution:
la.- journal entries

daagy) a9 —a. 1 ;g Ja

The Details Journal Entries Debit Credit
(@) | Record purchases of | Materials and In-Process Inventory Control | $550,000
direct materials Accounts Payable Control $550,000
(b) | Record conversion Conversion Costs Control $440,000
costs incurred Various Accounts (such as Wages
Payable Control) $440,000
(c) | Record cost of good | Finished Goods Control® $945,000
finished units Materials and In-Process Inventory $525,000
completed Control?
Conversion Costs Allocated® $420,000
(d) | Record cost of Cost of Goods Sold” $900,000
finished goods sold Finished Goods Control $900,000
21,000 x ($25 + $20) = $945,000; 21,000 x $25 = $525,000; 21,000 x $20 = $420,000
°20,000 x ($25 + $20) = $900,000
1b.
T-accounts for Materials and In-Process Inventory Control, Finished Goods Control

Conversion Costs Control, Conversion Costs Allocated, and Cost of Goods Sold.

Direct Materials:

Materials and In-Process Inventory Control

Finished Goods Control

(a) 550,000

Bal. 25,000

Conversion Costs:

Conversion Costs Allocated

(c) 525000 > (1945000
Bal. 45.000

(d) 900,000

Cost of Goods Sold

(d) 900,000<

Conversion

(c) 420,000

Costs Control

(b) 440,000
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2a.- journal entries

doagyl) 398 —a.2

The Details Journal Entries Debit Credit
(a) | Record purchases of Inventory Control $550,000
direct materials Accounts Payable Control $550,000
(b) | Record conversion costs | Conversion Costs Control $440,000
incurred Various Accounts (such as Wages
Payable Control) $440,000
(c) | Record cost of good No entry - -
finished units completed
(d) | Record cost of finished | Cost of Goods Sold® $900,000
goods sold Inventory Control® $500,000
Conversion Costs Allocated® $400,000
(e) | Record under allocated | Conversion Costs Allocated $400,000
or overallocated Cost of Goods Sold $40,000
conversion costs Conversion Costs Control $440,000

#20,000 x ($25 + $20) = $900,000; 20,000 x $25 = $500,000; 20,000 x $20 = $400,000

2b.

Direct Materials:
Inventory Control

(a) 550.000

Bal. 50,000

Conversion Costs:
Conversion Costs Allocated

d) 500000

Cost of Goods Sold

(e) 400,000

(d) 400,000

Conversion Costs Control

(b) 440.000

(e) 440,000

Cost of goods sold = $900,000 + $40,000 = $940,000
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3a.- journal entries

duagyl) 298 -a.3

The Details Journal Entries Debit Credit

(@) | Record purchases No entry - -

of

direct materials
(b) | Record conversion Conversion Costs Control $440,000

costs incurred Various Accounts (such as Wages

Payable Control) $440,000

(c) | Record cost of good | Finished Goods Control? $945,000

finished units Materials and In-Process Inventory Control?® $525,000

completed Conversion Costs Allocated® $420,000
(d) | Record cost of Cost of Goods Sold® $900,000

finished goods sold Finished Goods Control® $900,000
(e) | Record under Conversion Costs Allocated $420,000

allocated or Cost of Goods Sold $20,000

overallocated Conversion Costs Control $440,000

conversion costs

3b.

Direct Materials:
Direct Materials

Cost of Goods Sold

_I_
‘ Finished Goods Control
¥ =(c)945.000 d) 900.000
Bal 45.000

Conversion Costs:

Conversion Costs Allocated

(e) 420,000
l

() 420,000 ——

—> (d)900,000

5 (2)20.000

Conversion

Costs Control

(b) 440,000

(e) 440.000

Cost of goods sold = $900,000 + $20,000 = $920,000
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Learning Objective 8 :Understand The Principles Of Lean Accounting
8—5 paddall Ciagl

tA8G N Apulaall (5ol agd -8
Lean Accounting:
Another simplified product costing system that can be used with JIT (or lean production)
systems is lean accounting. When a company utilizes JIT production, it has to focus on the
entire value chain of business functions (from suppliers to manufacturing to customers) in order
to reduce inventories, lead times, and waste. The resulting improvements in the value chain
have led some JIT companies, such as Toyota, to develop organizational structures and costing
systems that focus on Value Streams—all value-added activities needed to design,
manufacture, and deliver a given product or product line to customers. For example, a value
stream can include the activities needed to develop and engineer products, advertise and market
those products, process orders, purchase and receive materials, manufacture and ship orders,
bill customers, and collect payments. The use of manufacturing cells in JIT systems helps keep
a company focused on its value streams.

:A8E Aulaal)
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Lean Accounting is a costing method that focuses on value streams, as distinguished from
individual products or departments, thereby eliminating waste in the accounting process. If a
company makes multiple, related products in a single value stream, it does not compute product
costs for the individual products. Instead, it traces many actual costs directly to the value
stream. More costs can be traced as direct costs to value streams because companies using lean

accounting often dedicate resources to individual value streams. We now illustrate lean
accounting for Manuela Corporation.

ALl S clamid) e S WS ¢ el chli o) Gilpae e S5 CallSill il Aigla s Aludil) dualaal)
& ALl latiall (e aaall 2l Lo 4958 Culd 13 Agulad) llead) 8 jagll e Ll il ¢ dpal
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Manuela 48,1 45ul) Lualaall (V) s Al Al sl 3))sall (anadd Lo Lile 4yl
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Manuela Corporation manufactures toner cartridges and ink cartridges for use with its printers.
It makes two models of toner cartridges in one manufacturing cell and two models of ink
cartridges in another manufacturing cell. The following table lists revenues, operating costs,
operating income, and other information for the different products.

e Cpndgad aial L @lala e A3 jall =5l A salY) 2 5K sty Manuela Corporation 48,5 o i
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Toner Cartridges Ink Cartridges

Model A ModelB ModelC ModelD
Revenues $600.000 | $700.000 | $800.000 | $550.000
Direct materials (a) $340,000 | $400,000 | $410,000 | $270,000
Direct manufacturing labor $70,000 | $78,000 | $105,000 | $82,000
Manufacturing overhead costs (e.g., $112,000 | $130,000 | $128,000 | $103,000
equipment lease, supervision, and unused
facility costs)
Rework costs $15,000 | $17,000 | $14,000 | $10,000
Design costs $20,000 | $21,000 | $24,000 | $18,000
Marketing and sales costs $30,000 | $33.000 | $40.000 | $28.000
Total costs (b) $587,000 | $679,000 | $721,000 | $511,000
Operating income $13,000 | $21,000 | $79,000 | $39,000
Unused facility costs $22,000 | $38,000 | $18,000 | $15,000
Direct materials purchased (c) $350,000 | $420,000 | $430,000 | $285,000
Excess of direct materials purchased over
direct materials used (d) = (c) - (a) $10,000 | $20,000 | $20,000 | $15,000
Total costs based on direct materials
purchased rather than direct materials used
(e) = (b) + (d) $597,000 | $699,000 | $741,000 | $526,000

Using lean accounting principles, Manuela’s managers calculate the value-stream operating
costs and operating income for toner cartridges and ink cartridges, not individual models, as
follows:

ol lalyls Asdvid) Zegll (gymal Jadill o) Manuela se sy i)l dulad) ol plasinly
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505



osrallislalogaalall Jogll

Toner Ink

Cartridges Cartridges
Revenues
($600,000 + $700,000; $800,000 + $550,000) $1,300,000 | $1,350,000
Direct materials used
($340,000 + $400,000; $410,000 + $270,000) $740,000 $680,000
Direct manufacturing labor
($70,000 + $78,000; $105,000 + $82,000) $148,000 $187,000
Manufacturing overhead (after deducting unused facility costs)
($112,000 - $22,000) + ($130,000 - $38,000); $182,000 $198,000
($128,000 - $18,000) + ($103,000 - $15,000)
Design costs
($20,000 + $21,000; $24,000 + $18,000) $41,000 $42,000
Marketing and sales costs
($30,000 + $33,000; $40,000 + $28,000) $63,000 $68,000
Total value-stream operating costs $1,174,000 | $1,175,000
Value-stream operating income $126,000 $175,000

To gain insights, Manuela’s lean accounting system, like many lean accounting Systems,
compares value-stream costs against costs that include costs of all purchased materials. Doing
so keeps the company focused on reducing its direct materials and work-in- process inventory.

G0l ¢ Al dlaall ekl e 2l Jie ¢« Manuela 8 dass )l duulad) plas o)l gy e Jsanll
Se A8 385 e Balaad) 1) @l Ll gag )il dsell gaes CadSs Jadi ) CadlSal) Jilie dedll gyae
-Jadill Can 2N g R g 8l 2 gall Ll
Manuela allocates its facility costs (such as depreciation, property taxes, and leases) to value
streams based on the square footage each value stream uses. This encourages managers to use
less space for production and for carrying and moving inventory. Note that Manuela excludes
unused facility costs when calculating the manufacturing overhead costs of value streams
because unused facility costs do not add value to value streams. Instead, it flags these costs as
plant or business unit expenses. Increasing the visibility of unused capacity costs creates
incentives to reduce these costs or to find alternative uses for the company’s capacity.
adill Guld e Aadll (gymal (LlagY) asie s ASLI Cbhpng BN Jie) 48580 38 Calls Manuela gawsds
LaaY (gl Jiiy 3als U Ji dalie alasin) e gpaad) aads 138 L Aeill (g ae JS deaiiing A gyl
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Manuela also excludes rework costs when calculating its value-stream costs and operating
income because these costs are non-value-added costs. Companies also exclude from value-

stream costs common costs such as corporate or support-department costs that cannot
reasonably be assigned to value streams.
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The total cost of the toner cartridges based on direct materials purchases rather than direct
materials used from line (e) of preceding table and including unused capacity costs and rework
costs is $1,296,000 ($597,000 + $699,000). The value-stream cost using lean accounting is
$1,174,000 (which is 90.6% x $1,296,000). The difference of $122,000 ($1,296,000 -
$1,174,000) represents the opportunities for improving the company’s profitability by reducing
unused facility and rework costs and by purchasing direct materials only as needed for
production. Making improvements is particularly important because Manuela’s current
operating income for toner cartridges is only 2.6% [($13,000 + $21,000) , 1,300,000] of its
revenues. Manuela’s ink cartridges portray a different picture.

(€) hadl o Aol 5piluall dsall o Yy 5pilaall dsal) it ulad e sz lSH ddleay) dilal
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The total cost for ink cartridges based on direct materials purchases rather than direct materials
used from line (e) of preceding table and including unused capacity costs and rework costs is
$1,267,000 ($741,000 + $526,000). The value-stream cost using lean accounting is $1,175,000
(which is 92.7% x $1,267,000). The ink cartridges value stream has lower unused facility and
rework costs but its direct materials purchases are much higher than the direct materials it
needs and uses. Moreover, Manuela’s current operating income from ink cartridges even after
taking into account non-value-added costs is 8.7% [($79,000 + $39,000) , 1,350,000]. Of
course, Manuela’s managers would like to reduce non-value-added costs for both value
streams.

o (€) bl (e Aeasind) 5p3bal) Slgal (ge Yoy 8,500 Ssal) il ) Taliial el 2 5ISU Adleay) dail
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Lean accounting is much simpler than traditional product costing. Why? Because calculating
actual product costs by value streams require less overhead allocation. Consistent with JIT and
lean production, lean accounting emphasizes improvements in the value chain from suppliers to
customers. Lean accounting encourages practices such as reducing direct materials and work-
in-process inventories, improving quality, using less space, and eliminating unused capacity
that reflect the goals of JIT production.
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Critics of lean accounting charge that it does not compute the costs of individual products,
which makes it less useful for making decisions. Proponents of lean accounting argue that the
lack of individual product costs is not a problem because most decisions are made at the
product line level rather than the individual product level and that pricing decisions are based
on the value created for the customer (market prices) and not product costs.
Dl wdlay Ll Blas) 85l J8 Leleay Lae ¢ ajall colatiall CallSS s W Ly AR50 dplad) 2185 oty
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Another criticism of lean accounting is that it excludes certain support costs and unused
capacity costs. As a result, decisions based on lower value-stream costs may cause managers to
underprice products. Proponents of lean accounting argue that the method overcomes this
problem by adding a larger markup on value-stream costs to compensate for some of these
excluded costs. Moreover, in a competitive market, prices will eventually settle at a level that
represents a reasonable markup above a product’s value-stream costs because customers will be

unwilling to pay for non-value-added costs. The goal must therefore be to eliminate non-value-
added costs.
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A final criticism of lean accounting is that, like backflush costing, it does not correctly value
inventories under Generally Accepted Accounting Principles (GAAP). However, the method’s
proponents are quick to point out that in lean accounting environments, work-in-process and
finished-goods inventories are immaterial from an accounting perspective.

e S8 a8 Y ¢ Backflush Costing dsaisell cadlall 5o o ¢ Lol s i)l dulaall 5aY) Sy
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Example of Lean Accounting
AR Apalaall g Jtia
Solved Example(11)
(11)Jslaa Jlia
Reliable Security Devices (RSD) has introduced a just-in-time production process and is
considering the adoption of lean accounting principles to support its new production
philosophy. The company has two product lines: Mechanical Devices and Electronic Devices.
Two individual products are made in each line. Product-line manufacturing overhead costs are
traced directly to product lines and then allocated to the two individual products in each line.
The company’s traditional cost accounting system allocates all plant-level facility costs and
some corporate overhead costs to individual products. The latest accounting report using
traditional cost accounting methods included the following information (in thousands of
dollars):
dpuladll (5ol olic) & SEg 2aadll gl 8 LYl Al Reliable Security Devices (RSD)as,i s
Oniie aiaal 2y Ay S 8361y Al 53aY) iz ) dad 4S50 Gllig saall £ YY) dauld aeal 4500
leopadd oy o5 Y1 Jsha ) Bl g bd ginall 50l ) IS o5 5 B3 S B O
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Mechanical Devices Electronic Devices
Product | Product | Product | Product
A B Cc D

Sales $1,400 $1,000 $1,800 $900
Direct materials ((based on quantity used)) $400 $200 $500 $150
Direct manufacturing labor $300 $150 $400 $120
Manufacturing overhead costs (e.g., $180 $240 $400 $190
equipment lease, production control)
Allocated plant-level facility costs $100 $80 $160 $60
Design and marketing costs $190 $100 $210 $84
Allocated corporate overhead costs $30 $20 $40 $16
Operating income $200 $210 $90 $280
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RSD has determined that each of the two product lines represents a distinct value stream. It has
also determined that out of the $400,000 ($100,000 + $80,000 + $160,000 + $60,000) plant-

level facility costs, product A occupies 22% of the plant’s square footage, product B occupies
18%, product C occupies 36%, and product D occupies 14%. The remaining 10% of square
footage is not being used. Finally, RSD has decided that in order to identify inefficiencies,
direct material should be expensed in the period it is purchased, rather than when the material is
used. According to purchasing records, direct material purchase costs during the period were as
follows:
M52 400000 s (e 4l Loy canas LS L Tjae dai (syme Jiay z ) Jaglad e Jad K of RSD 4855 s
¢ piadl g e 4580 @il (Y52 60000 + Y52 160000 + Y52 80000 + Y52 100000)
O n ¢ sealll angl maas Jal (e 4 RSD 4858 ¢y Dal dagyall Al8Y) e il 710 1) alasid 2 Y
Mgl oyl Cadl€s il ¢ culyyisiall Do By L alpa) plasiul v Gads o Leihd 558 8 byalall alpd) Gl Sy
rob LS sl (IS 550l

Mechanical Devices Electronic Devices
Product A | ProductB Product | Produc
C tD
Direct Materials ((Purchases)) $420 $240 $500 $180

Required

1. What are the cost objects in RSD’s lean accounting system?

2. Compute operating income for the cost objects identified in requirement 1 using lean
accounting principles. What would you compare this operating income against? Comment on
your results.

HEPA |

fRSD aS)d & Ahd)l) sl oy 4 Adl palie o L]

Jaal 1aa e 1aley ASH daulaal) foalie pladiuly 1 glhaall 8 saaaal) AdSHl) Cangd Ladal)l Jaall il L2
el dalal) i) e Galanl) $ay L al)

Solution:

1. The cost object in lean accounting is the value stream, not the individual product. RSD has
identified two distinct value streams: Mechanical Devices and Electronic Devices. All direct
costs are traced to the value streams. However, not all plant-level overhead costs are allocated
to the value streams when computing operating income. Value streams are only charged for the
percentage of space they actually use; only 90% of the $400,000 plant facility costs are charged
to the two value streams. The remaining 10%, or $40,000, is not used to compute value stream
profits, and neither are other corporate-level overhead costs. In addition, RSD’s lean
accounting system accounts for direct materials as expenses in the period the materials are
purchased.

Glpase e et RSD 48,0 caans L gadll mitall Gaddy ¢ dadll (ome 5o A0l Apuladll 3 Adlal) Cana L
A3 ray Al (gan () B8kl S anen g lag) A KD Bea Vs Al 3eal) 1 (o8 Bhadial) el
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daead oy i) Jao Clea die dadll (radd piadl e o 80l e S pes panads S Y
aall 38e CallSS (e Lt 790 Jsent oy ¢ Jrdllyy Lgiganiiing A Aaliaall dpgiall Aol e Lot dodl) (oyne
Wl Glaal ¢ N5 40,000 S ¢ dand) 710 daw sladiud 2 Y dedl Glpae e N 400,000 dalL
Adadll ld el ) ALaYl LA e o A sl e allSil) alaain) Sy Y OLS ¢ Al gym

sall e hli5i 8 i pae bl dsdl Cauny RSD & Gad)l) sl

2. Operating income under lean accounting are the following (in thousands of dollars):

Mechanical | Electronic

Devices Devices
Sales ($1,400 + $1,000; $1,800 + $900) $2.400 $2.700
Costs
Direct materials purchased $660 $680
($420 + $240; $500 + $180)
Direct manufacturing labor $450 $520
($300 + $150; $400 + $120)
Equipment lease, supervision, prod. control $420 $590
($180 + $240; $400 + $190)
Design and marketing costs $290 $294
($190 + $100; $210 + $84)
Plant facility costs
($400,000 x 40%; $400,000 x 50%) $160 $200
Total value-stream operating costs $1,980 $2,284
Value-stream operating income $420 $416

I would compare the operating income under lean accounting with the following income

computation.

Mechanical | Electronic

Devices Devices
Sales ($1,400 + $1,000; $1,800 + $900) $2.400 $2.700
Costs
Direct materials purchased
($420 + $240; $500 + $180) $660 $680
Direct manufacturing labor
($300 + $150; $400 + $120) $450 $520
Equipment lease, supervision, prod. control
($180 + $240; $400 + $190) $420 $590
Design and marketing costs
($190 + $100; $210 + $84) $290 $294
Plant facility costs
($100 + $80; $160 + $60) $180 $220
Total plant-level costs $2,000 $2,304
Plant-level operating income $400 $396

For Mechanical Devices, the total plant-level costs are $2,000,000, while the total value stream
costs are $1,980,000 (99% of $2,000,000). For Electronic Devices, the total plant-level costs
are $2,304,000, while the total value stream costs are $2,284,000 (99.1% of $2,304,000). The
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difference between the total value-stream costs and the total plant-level costs is very small,
indicating that the main opportunity for improving efficiency to reduce costs and improve
profitability is reducing unused plant-level facility costs.

Grae Al Mea) iy Ly 52,000,000 piadll gsive o allSill Jlea) aly ¢ LSl 3520 dailly
paal) ssie e @S ) iy ¢ 45 5SIY) 53623l Laills L(99% of $2,000,000) $1,980,000 el
Sleal G @l .(99.1% of $2,304,000) $2,284,000 Adleay! dedll 5y CallSs 315 Laiy <$2,304,000
5 LS eatl Al Aadl o () e Lea ¢ o (8 puaall gsina o dllaall CadlSilly dadl) 5y IS

caal g e dexdid) e 3530 (38 Call<s Qi s Ls )l sty CadlSall Juli)
The value-stream operating income as a percentage of revenues for Mechanical Devices is
17.5% ($420,000 + $2,400,000) and for Electronic Devices is 15.4% ($416,000 + $2,700,000).
Mechanical Devices has higher value stream operating income as a percentage of revenue than
Electronic Devices but both value streams can improve profitability by being more efficient in
their purchases of direct materials. Mechanical Devices purchases $60,000 ($660,000 —
$600,000) more direct materials than it uses while Electronic Devices purchases $30,000
($680,000 — $650,000) more. If Mechanical Devices had purchased $60,000 less direct
materials, its value-stream operating income would be $480,000 ($420,000 + $60,000) and its
profitability percentage would be 20% ($480,000 + $2,400,000). If Electronic Devices had
purchased $30,000 less direct materials, its value-stream operating income would be $446,000
($416,000 + $30,000) and its profitability percentage would be 16.5% ($446,000 =

$2,700,000). Given that Electronic Devices is less profitable than Mechanical Devices, it is
more urgent for Mechanical Devices to make efficiency improvements.

O s Z17.5 ASolKud) 53eal) cldle (e dgsie A€ dadl) gae e @il el Jad iy
S\l 336l e L ($416,000 + $2,700,000) 715.4 4, 7Sy 53235 ($420,000 + $2,400,000)
Rl 8 IS (ST ¢ g Y 5eaYL Anlie ALY e Ragie Rai€ Gat Ladil) Jaal g el dedy
60000 LSlSall a2 (55 5piliall Asall a lgiliitia 3o lS ST L€ DA e duapll uant o (S
30000 45 5N 53a) g iy 22358 Lee ST 8580l dlgadl e (LY52 600000 — ¥s2 660000) Vs
0o N5 60000 e J copidl 8 Aol sl cul& 1Y) . ST (L5 650000 — Vs 680000) Y
(L¥52 60000 + Y52 420000) e gslilly Y52 480000 (5sSon Basiall Ladal) Ledlaa Gli ¢ 3p5ball sl
30000 (o il cujis) 38 Ay s 5ieay) culS 1)) . ($480,000 + $2,400,000) 720 lgiasy dod (jsSiug
($416,000 + $30,000) ¢ galidly V52 446000 (sSew dasll Laiall Ldas Gld ¢ 3paladl dgall e Vo
SeaY) e Lonyy JH Ags S 53aY) oY Ll ($446,000 + $2,700,000)) 7Z16.5 iy das (sSing

Bl (8 it oha) A 33eaY) bad o (gy5pnl) (el ¢ SIS
Value-stream operating income analyses ignore allocated corporate overhead costs because
these costs cannot be controlled or influenced by plant-level managers. The following factors

explain the differences between traditional operating income and lean accounting income for
the two value streams (in thousands of dollars):
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Mechanical | Electronic
Devices Devices

Traditional operating income $410 $370
($200 + $210; $90 + $280)
Additional cost of direct materials purchased over direct
materials used
($660 — $400 — $200; $680 — $500 — $150) $(60) $(30)
Decrease in allocated plant-level overhead
($100 + $80 — $160; $160 + $60 — $200) $20 $20
Add back allocated corporate overhead costs
($30 + $20; $40 + $16) $50 $56
Value stream operating income $420 $416
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Multiple-Choice Questions: LUl gy ke

1. The costs of goods acquired from suppliers including incoming freight or transportation costs

are:

tod JEl CallSs 3l ) Gy 8 Lay (an)sall (g LA il Callss —

A) purchasing costs

C) stockout costs

B) ordering costs

D) carrying costs

2. The costs of preparing, issuing, and paying purchase orders, plus receiving and inspecting

the items included in orders is:

toh Ll 8 daad) CliaY) Gasdy liud L) 28U leadys ylaaly shall all dlae) Calls - 2

A) purchasing costs

C) stockout costs

B) ordering costs

D) carrying costs

3. The costs that result from theft of inventory are:

b Ol Ay e daslll cadiall L3

A) shrinkage costs

C) stockout costs

B) external failure costs

D) costs of quality

4. The costs that result when a company runs out of a particular item for which there is a

customer demand are;

A) shrinkage costs

C) stockout costs

B) shortage costs

D) EOQ estimation costs

5. The costs that result when features and characteristics of a product or service are NOT in

conformance with the specifications are:

f ot Olbalsall pe dardl) o i) (alliady il 3855 Y Laie zan Al Calsall L5

A) inspection costs

C) purchasing costs

B) costs of quality

D) design costs

6. The costs that result when a company holds an inventory of goods for sale:

tll )iliadl e (9 3he AS)A)) Ladiad Ladie a0 Al Calsal) .6

A) purchasing costs

C) opportunity costs

B) carrying costs

D) interest costs
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7. Obsolescence is an example of which cost category?

fadsal) 228 e Jba g aolall L7

A) carrying costs

C) ordering costs

B) labor costs

D) quality costs

8. The costs associated with storage are an example of which cost category?

PSS 238 ol e Jle & oAl dbayal) sl 8

A) quality costs

C) ordering costs

B) labor costs

D) carrying costs

9. Which of the following is an assumption of the economic-order-quantity decision model?

Soalai®y) V) 4 ) zhsall alyil s L lea 1.9

A) The quantity ordered can vary at each
reorder point.

C) There will be timely labor costs.

B) Demand ordering costs and carrying
costs fluctuate.

D) No stockouts occur.

10. The economic order quantity ignores:

sl 5aY) S Jalawi .10

A) purchasing costs

C) stockout costs

B) relevant ordering costs

D) Both A and C are correct.

11. The purchase-order lead time is the:

GA ;_)-m“ ‘)Aiﬁ J.u;ﬂ\’é)ﬁs 11

A) difference between the times an order
is placed and delivered.
Al s callall a5 B 5 G (3 (I

C) discrepancies in purchase orders.

B) difference between the products
ordered and the products received.
Aliusall cilaiiall 5 4y gllaal) cilatiall G LA (2

D) time required to correct errors in the
products received .
Acbicd) Glaiiall L eUadY sl 2 53U il (o

12. Which of the following statements about the economic-order-quantity decision model is

FALSE?

Skl oL@y V) AeS i zdsar Jsn Al hlal) e 6F 112

A) It assumes purchasing costs are
relevant when the cost per unit changes
due to the quantity ordered.

C) It assumes stockout costs are irrelevant if no
stockouts occur.

B) It assumes quality costs are irrelevant if
quality is unaffected by the number of
units purchased.

D) It assumes ordering costs and carrying costs
are relevant.

13. Relevant total costs in the economic-order-quantity decision model equal relevant ordering

costs plus relevant:

Sl ALYl L Y S gl galaBY) L) AS B pisa Al callsl Jlea) (13

P Py WA
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A) carrying costs C) quality costs
B) stockout costs D) purchasing costs

14. The annual relevant total costs are at a minimum when relevant:
reLmiY) die ol aaS D) dypand) Adlaal) cadlsal ;&5 - 14
A) ordering costs are greater than the | C) carrying costs are equal to relevant ordering
relevant carrying costs costs

B) carrying costs are greater than the | D) None of these answers is correct.
relevant ordering costs

15. The optimal safety stock level is the quantity of safety stock that minimizes the sum of the
annual relevant:
Pl gyl g sanall o Jli A aliaV] s i) dpeS sa L) o558a) S g5l .15
A) stockout costs and carrying costs C) ordering costs and stockout costs
B) ordering costs and carrying costs D) ordering costs and purchasing costs

16. The reorder point is simplest to compute when:
tledie ol Cllall ale) ddais lua (364116
A) both demand and purchase-order lead | C) the safety stock amount never varies
times are known with certainty

B) the number of units sold varies D) the relevant ordering costs and the relevant
carrying costs are equal

17. What are the major relevant costs in maintaining safety stock?
SOl Gsdae o Laliall Ladlall Ly )l) Cadisil) o L .17
A) carrying costs and purchasing costs C) ordering costs and stockout costs
B) ordering costs and purchasing costs D) stockout costs and carrying costs

18. The annual relevant carrying costs of inventory consists of the sum of the:
1 sana o (s yaall Aadlal) dygindl Al CallSs (5 - 18

A) ordering costs and carrying costs C) incremental costs plus the opportunity costs
of capital
B) stockout costs and carrying costs D) incremental costs plus the carrying costs

19. Just-in-time purchasing requires:
sl il 8 eyl ol 119

A) larger and less frequent purchase | C) smaller and more frequent purchase orders

orders

B) smaller and less frequent purchase | D) larger and more frequent purchase orders
orders

20. Increases in the carrying cost and decreases in the ordering cost per purchase order result
in:

tad) el el S0 Callall AAISs 8 lailly ol 4SS 8 el o .20
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A) smaller EOQ amounts

C) larger relevant total costs

B) larger EOQ amounts

D) smaller relevant total costs

21. A push-through system that manufactures finished goods for inventory on the basis of

demand forecasts is referred to as:

r S il e allal) ciled Gl e 55l pieall Aal adus aieaiy aghy o3 adall Gl Lz - 21

A) just-in-time purchasing

C) relevant total costs

B) materials requirements planning

D) economic order quantity

22. A demand-pull system in which each component in a production line is produced
immediately as needed by the next step in the production line is referred to as:

4060 5elaal) 8 Aalal) a1y plY) a8 oK JS ) 4 2 o3 Candly callal) U ) Ll - 22

r A il e oyl b b

A) just-in-time purchasing

C) relevant total costs

B) materials requirements planning

D) economic order quantity

23. The management accountant aids in MRP by:

(A (e MRP i (g)lY) ceuladll 2o by 23

A) doing journal entries as requested

C) maintaining accurate records of inventory
and its costs

B) preparing plant appropriation requests

D) contacting vendors to make sure they can
deliver the materials in time

24. A grouping of all the different types of equipment used to make a given product is referred

to as:

P i) e e e piia b Aol Clanal (e AdBE) £ 15V puen rend ) L) - 24

A) total quality management

C) manufacturing cells

B) materials requirements planning

D) economic order quantity

25. The time required to get equipment, tools, and materials ready to start production is

referred to as:

;U i) e Z ) ead dlsally sy cilanall Saeatd o) gl ) Ly - 25

A) setup time

C) pass-through time

B) manufacturing lead time

D) None of these answers is correct.

26. The time from when an order is received by manufacturing until it becomes a finished

good is referred to as:

t U il e Gl Aab ey in il Gl e allall WDl Gy (e o g3 g ) Ls .26

A) work-in-process time

C) pass-through time

B) manufacturing lead time

D) None of these answers is correct.
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27. All of the following are potential financial benefits of just-in-time EXCEPT:
reliiiuly aaal) gl 4 aUas o dlaiae dulle pdlio 0 Ll S 27

A) lower investments in inventories

C) reducing the risk of obsolescence

B) lower investments in plant space for
inventories

D) reducing manufacturing lead time

28. A system that comprises a single database that collects data and feeds it into software
applications supporting all of a company's business activities is known as a(n):

g ae S A Gl Gligl b Lepinss bl aead saaly by sacl e lly G aUall aye) — 28

2(9) pnels 2580 A lan) ALazaY)

A) economic order quantity (EOQ) system

C) just-in-time (JIT) system

B) enterprise requirements planning
(ERP) system

D) material requirements planning (MRP)
system

29. One DISADVANTAGE of an enterprise resource planning (ERP) system is:

oL Lo (ERP) danigall 3)sa Japhass ol Cigie (g — 29

A) the use of standard costing systems is
not allowed

C) the systems must often be customized to fit
the strategic needs of the user

B) these systems are not in accordance
with  Generally Accepted Accounting
Principles (GAAP)

D) the systems increase lead times when
purchasing material from a supplier

30. A costing system that omits recording some or all of the journal entries relating to the cycle
from purchase of direct materials to the sale of finished goods is called:

8yl alsall ey (e 35l Ailaiall Apasll s 308 S 5 (s Jiaad Jing (W oS juas aUas e .30

gl el bl g )

A) dependent costing

C) sequential costing

B) synchronous costing

D) backflush costing

31. Companies that would benefit from backflush costing include companies:
;A0 ISl daayall AdlSl) oSS apaat e s 8 Al GlSal Jeds - 31

A) which have fast manufacturing lead
times

C) companies that require audit trails

B) whose inventories vary from period to
period

D) Both A and B are correct.

32. The implications of JIT and backflush costing systems for activity-based costing systems

include:

BYETRPS SR o PENUN W 1| L | R Aalily JIT 48 il plall ikl dawl) e 4l OB Jatis =32

tob Lo Adail) Gulad e dalall Callsal)

A) more of the costs are direct

C) Neither of these answers is correct.

B) overhead cost allocations are reduced

D) Both of these answers are correct.
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33. Lean accounting:
s duladl L33

A) is much simpler than traditional | C) Neither of these answers is correct.

product costing.

B) does not compute costs for individual | D) Both of these answers are correct.
products.

34. The EOQ for Part B-22 is 2,500 units, and four orders are placed each year. The total
annual ordering cost is $1,200. Which of the following is true?

1200 & dgsiad) Callal) 360S5 Jlea) Lale IS cillla dag)l s 2y ¢ 3aa5 2500 58 B-22 432l EOQ .34

Srmaa b e ol V50
a. The cost of placing one order is $4,800. | d. The total carrying cost is $1,200.
b. The annual demand for the part is 2,500 | e. It is impossible to calculate the annual
units. carrying cost given the above information.
c. The cost of placing one order is $1,200.

35. Which of the following is a reason for carrying inventory?

o) o5t s s lae .35

a. To balance setup and carrying costs d. To take advantage of discounts
b. To satisfy customer demand e. All of these.

c. To avoid shutting down manufacturing

facilities

36. Suppose that a material has a lead time of four days and that the average usage of the
material is 12 units per day. What is the reorder point?

fallall sole) Adai o Lo .asd) B5any 12 58 sald) aladind Jaugie ofs all day)f 500 g Lasale o 581 .36

a. 3 d. 36
b. 12 e. 48
c. 15

37. Suppose that a material has a lead time of four days and that the average usage of the
material is 12 units per day. The maximum usage is 15 units per day. What is the safety stock?

5 At el aall gl 5ans 12 s salall Alasiud Jaugie ofy ol dayl s0e Lgd Lesale o (gl .37
SOl 53e sa Lo Lasdl dsasg 15

d. 15
e.5

o|T|e
Ol |W
N
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Use the following information for Multiple-Choice Questions 38 through 40:
McCartney Company produces a number of products and provides the following information:

140 ) 38 sasiall HlaaV) Al Aal clegleal axii)
A6 logled) gy cilatial G laae McCartney 48,5 i

Annual demand for Product C 20,000
Cost of setting up to make Product C $45
Cost of carrying one unit of Product C in inventory $5

Currently, McCartney produces 1,000 units of Product C per production run.
0 dalee JS1 7 iiall (e 8225 1000 McCartney it ¢ Glla

38. Refer to the information for McCartney Company above. Inventory-related cost for Product
C under the current inventory policy is.

Al Gaager C iiall (y55ally ddleiall 4aSHl) Lodlef McCartney 48, dualall cilogbed) ) gsal) .38

N EN TS =N
a. $900. d. $45,000.
b. $2,500. e. $100,000.
c. $3,400.

39. Refer to the information for McCartney Company above. The economic order quantity
(EOQ) for Product C is.

. C zudl (EOQ) (gobai®¥) ,aY) 3uaS .oMe| McCartney a8y dualdl) cilegladll Y gsa)l) .39

a. 500. d. 800.
b. 600. e. 1,000.
c. 700.

40. Refer to the information for McCartney Company above. What is the total inventory related
cost at the EOQ? (Note: Round the number of setups to the nearest whole number.)

EOQ i os3dally dilaial) dlaa) 4dSH) 4 L o3l McCartney 48, dualall cilogladll Y g5l .40
(v ) ol ) clalacy) s sy A8 :dkiadle)

a. $1,500 d. $3,400
b. $3,330 e. $5,000
c. $2,985
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True or False Questions:
;iz‘!l, éd/ ali

1. Retailers Generally Have A High Percentage Of Net Income To Revenues.
b e JAA ila e ddle A ale (S Bl Hlas elliay L]

2. Inventory Management Is The Planning, Organizing, And Controlling Activities That Focus
On The Flow Of Materials Into, Though, And From The Organization.

sl e Aabaid)l Jala ) dlsad) @aw e S5 Pl aass)) e 4yl (,_\.L..CJ\J Lol & sl Bl 2
LD ey elld g

3. Purchasing Costs Arise In Preparing And Issuing Purchase Orders, Receiving And
Inspecting The Items Included In The Orders, And Matching Invoices Received, Purchase
Orders, And Delivery Records To Make Payments.

D) Aglans ¢ cullally A gediall Calia) ands 2Diasls ¢ Waylaals e hall jalsl dlac) vie oyl Callss Law .3
L)yl agluall Cay ¢ e bl algls ¢ Aalisl)

4. The Opportunity Cost Of The Stockout Includes Lost Contribution Margin On The Sale
NOT Made Plus Any Contribution Margin Lost On Future Sales Due To Customer 11l Will.

b 2siie Aaabloe Gials (gl ) ALY iy o] 3 ) 6 il Zaalioal) (hala Jadi (acll dea ill 4S5 .4
sanl) 830 o5 vt iioadl) el

5. Carrying Costs Arise When An Organization Experiences An Ability To Deliver Its Goods
To Its Customers.

Nl Ll anlss e 508l Aabiial) 4alg Lovie Law Al opiadll allss .5

6. Shrinkage Is Measured By Adding (A) The Cost Of The Inventory Recorded On The Books
In The Absence Of Theft And Other Incidents Just Mentioned, And (B) The Cost Of Inventory
When Physically Counted.

& oAl Elgas Ay dsmg ae Ala 3 A 8 Jasall (553l 45 (a) dalialy (Bl CaliSE a5 .6
Alad lase de 5l 485 () o gl laSd

7. Shrinkage Costs Result From Theft By Outsiders, Embezzlement By Employees,
Misclassifications, And Clerical Errors.

slad¥ly ¢« Canaill ggug ¢ cpibagal Ji e DAY ¢ slall J8 e Al e Aaill) Gl Gl L7
LAl

8. All Inventory Costs Are Available In Financial Accounting Systems.
L) Aplaall Akl 8 5)8 50 53l CallSE aaen .8
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9. Sharing Inventory Data Throughout The Supply Chain Leads To More "Rush" Orders
Occurring.

A MFEE Salsl e aypall Gigan Al abs e g5l @lily 4S5l 2% .9
10. The Simplest Version Of The Economic Order Quantity Model Incorporates Only Ordering
Costs, Carrying Costs, And Purchasing Costs Into The Calculation.

e bl CallSsy Al CadlSis el gV Cadlall i i gaba@] 5eY) 40 Alilae (e zdgai ol ) .10
el e

11. To Determine The Economic Order Quantity, The Relevant Ordering Costs Are Maximized
And The Relevant Carrying Costs Are Minimized.

AU (panll Calls Jliig Al pa¥) (ol adand 2y ¢ galaBY) e dpe aaail 11

12. The Economic Order Quantity Increases With Demand And Carrying Costs And Decreases
With Ordering Costs.

) 5l CallSs e midg Al CaullSally Cllal 50l e (gala®Y) ) daeS Sl .12

13. The EOQ Model Is Solved Using Calculus But The Key Intuition Is That Relevant Total
Costs Are Minimized When Relevant Ordering Costs Equal Relevant Carrying Costs.

£ A AleaY) Sl o g ula) Geaadl o<1y Jalilly Jualéil) Gl oy EOQ zisei da .13
AL paall Cadlss e Al llall CallSs (gl Ladie 3aY) asll ) gLl

14. Safety Stock Is Used As A Buffer Against Unexpected Increases In Demand, Uncertainty
About Lead Time, And Unavailability Of Stock From Suppliers.

el e oliy pad) aaey Gl 3 Aadgall e bl ace Sl GRS gL (538 aladinl &y .14
Opsall e Oyaall Jis e

15. The Annual Relevant Carrying Costs Of Inventory Consist Of Incremental Costs Plus The
Opportunity Cost Of Capital.

byl ALl da @l dalss oV AAlaYl Adaalal cadlsall e g haall Addlall 4l Al el <5 115
A

16. Relevant Opportunity Cost Of Capital Is The Return Forgone By Investing Capital In
Inventory Rather Than Elsewhere.

L) e Yy ogiadl b Jlall ) Sl A e asiia) silall o L) () LDl dua il 465116
17. Just-In-Time Purchasing Is Guided Solely By The Economic Order Quantity.
LB ) A€y Jadh daaall i) el amg Sy 17

18. Companies That Implement JIT Purchasing Will Switch Their Suppliers When Another
Supplier Offers A Lower Price.

8 s AT 350wty Ladie Lgadyge Jagi JIT oy 2w il iS50 .18

19. Just-In-Time Purchasing Describes The Flow Of Goods, Services, And Information From
The Initial Sources Of Materials And Services To The Delivery Of Products To Consumers,
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Regardless Of Whether Those Activities Occur In The Same Organization Or In Other
Organizations.

alus I laaslly dsall A0V jaliad) (e Cilaglaally clardlly aludl (3055 Camy cauliall gl & o] .19
oal claliie 8 gl Aabaiall i Chan 3dai¥) el cul€ 1Y e el (i ¢ Slgil calanial)

20. A "Push-Through" System, Often Described As A Just-In-Time System, Emphasizes
Simplicity And Close Coordination Among Work Centers.

3Sha 0 Gl Gaaitlly Aaliadl 35 ¢ aanall gl 8 ol sl Ciag Lo Wlle (53 ¢ "ODA e gdall WUsi .20
Jeall

21. Costs Of Setting Up A Production Run Are Analogous To Ordering Costs In The Economic
Order Quantity (EOQ) Model.

(EOQ) abaid¥) 1) 4aS zdsai & Callil) llal Alilas # L) Jits dlae) Callss 21

22. A "Demand-Pull" System, Often Described As A Materials Requirement Planning System,
Focuses First On The Forecasted Amount And Timing Of Finished Goods And Then
Determines The Demand For Materials Components And Subassemblies At Each Of The Prior
Stages Of Production.

i giall LSl e Yl 58 ¢ el lillaie Jaghaas ol il e Wle Ciag (o3 ¢ "anad) — il oUss 122
Al ZUY) Jabe (e Alage JS 3 Al Claesilly el S e ol sany 2 Algl) aludl cudsig

23. Just-In-Time (JIT) Production, Is A "Demand-Pull' Manufacturing System That
Manufactures Each Component In A Production Line As Soon As, And Only When, Needed
By The Next Step In The Production Line.

Syl ha e IS iy a3 "lhl) —oad g sl ¢ (JIT) ualid) cdgll 8z lay) .23
Yl a8 A sedadll 8 4] dals cllia (sS Lavie Jadg ¢ <y il

24. Just-In-Time Systems Are Similar To Materials Requirement Planning Systems In That
Both Systems Are Demand-Pull Systems.

~Cans Al Lea puallaill DS o Cum (g el e Jadads Aadail e canliall gl 8 dalady) alim .24
R

25. A Financial Benefit Of A Just-In-Time System Is That Inventory Carrying Costs Are
Reduced.

Ol AT Gl ymaddn Jy al ga 2ol call ol (e Adle 5231 .25

26. In A Just-In-Time System, Suppliers Are Selected Primarily On The Basis Of Their Ability
To Provide Materials And Products At The Lowest Possible Price.

Jib clatially dsall 585 e agid Gulad o bl IS cpaysall Hlas) 2 ¢ il cigll U 6,26
SOSan e
27. An Enterprise Resource Planning (ERP) System Comprises A Single Database That

Collects Data And Feeds It Into Software Applications Supporting All Of A Company's
Business Activities.
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Al Jleel ddadil aen

28. In A Backflush-Costing System, No Record Of Work In Process Appears In The
Accounting Records.

Apslad) e a8 Jsdall a2 G Jaes 6F seda Y ¢ Aaadpall A8 CallSs i ol 3 .28

pe i Aamay liadat 8 Leadai s bkl aead 3aaly lily 32c @ (e (ERP) Al 2)lge Jashads allas <5y .27

29. Backflush Costing Is A Costing System That Omits Recording Some Or All Of The Journal
Entries Relating To The Stages From Purchase Of Direct Materials To The Sales Of Finished
Goods.

Mgl e o Jabyalls Gileiall Tpagdl by 358 IS 5 ey dined Jalat s Al 4 Gasdall Gl .29
Al de Ll il ) 5yl

30. A Trigger Point Refers To The Inventory Level At Which A Reorder Is Generated.
i sale) o L) srie b (52 (g jaal) (gie ) dandjall A QU 8 Y dkas i .30

31. A Firm Using A Backflush Costing System Will Always Use Actual Costs Rather Than
Standard Costs.

A baal) Sl (e Yy Atedll Callsal) Tl anditi Ryl AAS RIS pa U a3 AS,a0 31

32. The "Flush™ In Backflush Refers To The Fact That There Are No Variances In A Backflush
Costing System Using Standard Costs.

A yall A CallSE o Ui & i) dgng ade Al ) Geadyall A " Anatyal) Al i .32
g lad) Callsal) alasiuly

33. Companies That Have Fast Manufacturing Lead Times Usually Find That A Version Of
Backflush Costing Will Report Cost Numbers Similar To What A Sequential Costing Approach
Would Report.

Al T st dasipall LS (oIS (e A of dappe pieal Gl Ll ) @GN a3 L Sale 133
el o) Juliadl) oISl il gie 4ty o) (S Ll Agalisall AalSl)

34. Backflush Costing Is Usually Restricted To Companies Adopting JIT Production Methods.
IT 1) b ) GlGE) e aad jal) 2813 CallSs apaat iy b Bale .34

35. A Positive Aspect Of Backflush Costing Is The Presence Of The Visible Audit Trail.

36. Lean Accounting Is A Costing Method That Supports Creating Value For The Customer
By Costing The Entire Value Stream, NOT Individual Products Or Departments, Thereby
Eliminating Waste In The Accounting Process.

Ouls ¢ JalSIL Al 3axs 465 a8 PUA (e spill dead GBI ae i Cadlll il diyyle e Aaud ) dulad) .36
Alad) Aleall 3 jagl e pladll Ul ¢ dgnpall sLdY) f colaiall
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37. Lean Manufacturing And Just-In-Time (JIT) Systems Are Both Concerned With Reduction
Of Inventory Levels.

csaal) Sl gie ity Glize LSS (JIT) daad) cud sl dakuly Gadyll apuaill 37
38. Bottlenecks In A Production Process Will Cause Other Parts Of The Process To Experience
Idle Time.

Aleall e AT ehal 8 dhale iy & ) gagio z Y dlee A culiloay) .38

39. Economic Order Quantity (EOQ) Is Compatible With Just-In-Time Systems.
Just=In-Time aakl xe 4iil5ia (EOQ) gabaiy) callall 438 .39

40. The EOQ Formula Can Be Modified To Calculate The Number Of Units That Should Be
Manufactured In A Production Run.

Y e Learioai iy A Classl) 230 lual EOQ alslae Jaaes (e .40

41. Backflush Costing Requires Fewer Allocations Than Traditional Accounting Methods.
Al Lulad) 3k (e S iliapads dandyall dalill A4lS5 (b 4]

42. In A Pull System Of Production Control, Inventory Is Produced In Anticipation Of
Customer Or Work Center Demand

Jaal) K o sl il e 2Ly o538l ) a8 L0 e s .42

43. In A Push System Of Production Control, Inventory Is Produced In Anticipation Of
Customer Or Work Center Demand

el 350 o gl Galla e 2l (gl z ) ay ¢ LY & D6 Al ol 8 .43

44. Efficient Inventory Management Relies Largely On Cost-Minimization Strategies.
A s baliad e S s g5l dladll 3101 adiad .44

45. Purchases Of Inventory Create A Continuous Cash Outflow Each Period.
i IS b Ty Lo s 3A5 (003l ciliiidia .45
46. An Investment In Inventory Yields A Return When It Is Sold To A Third Party.
LG Caplal dny o Ladie Taile Ly o3l 3 Ly .46

47.  An Organization’s Value Chain Can Aid In The Reduction Of Non-Value Added
Activities.

A o ¥ ) Al e aad) 8 el o) L Aadaial Al ALl oSay .47
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1- What are carrying costs? Provide some examples.
ALY Gy e eoiadl Al o L -1
2- What are ordering costs? Provide some examples.
AR (any el tqlall el G A L -2
3- What determines which carrying and ordering costs should be included in the economic
order quantity calculation?
o abaiBy) oY) ApaS il B Lgtiadal G A ullally G3adl) IS saay 3 L -3
4- What are the assumptions underlying the economic order quantity?
o alaldy) ) AuaS Wgple agil Al L)) A L -4
5- Define lead time.
Sl 38 aaat -5
6- Explain what is meant by the re-order point.
Lkl 3ale) Ay ygualall 7 4d) —6
7- What are stock-out costs? Provide some examples.
ALY Gang a8 €0 g Al A G A L =T
8- Explain how safety stocks are used to deal with demand uncertainty.
cllal) B sl pse aa Jalaill L) G gida aladiad b £ a0 -8
9- Describe the ABC classification method. What purposes does it serve?

flgaadd AN GaleY) A& L ABC Ciduail) 48y h Ciag -9

10- Describe the other factors, besides the economic order quantity, that should be taken into
account when choosing an order quantity.

A Aas L) die Lgsle e cany ) Aalady) qathal) 4aS cila ) @AY Jalsad) Ciay —10

11- What are the essential features of just-in-time purchasing arrangements?
asaal) gl B ol byl Ll claad) & L -11

12- Define and give examples of inventory ordering, carrying , and shortage costs.
 GARN A CaSSy ¢ gl sld el CiISE e Al plas g ciypat —12

13- Explain the differences in the basic philosophies underlying the JIT and EOQ approaches to
inventory management.

LAl )0y B EOQ 5 JIT e Wle aghy A Apalul) Aduldl B clidiay) ¢,k 13

14- What is the essence of the JIT philosophy?
¢JIT dduld asa 4 La—14
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15- Explain what happens in a backflush costing system when the amount of actual conversion
cost in a period exceeds the amount applied to the products completed during that period.

Galaal) dliall Lo 858 B ail) (Jgatl ARISH flia Jslaty Ladie Anadpall ciledl alii b Gisy e gudi-15
Bl A Badal) cilaiial) e

16- Define what is meant by a just-in-time (JIT) manufacturing process. What are the primary
benefits, both financial and nonfinancial, of a JIT system compared to a conventional
manufacturing process?

AUaIl ¢ Adlal) b Atlal ¢« Apuldl) AilsE) & L L (JIT) danall cigl) L aieatd) Ayleny ageaial) 335 - 16
AL aieatl) Agleny A5 l5a JIT

17- Describe how a just-in-time (JIT) manufacturing system is fundamentally different from a
conventional manufacturing system. List two primary financial benefits associated with a shift
to JIT manufacturing. What effect does the adoption of JIT have on the design of management
accounting and control systems?

Ol S L i) alean) Al oo Lijaga UNER) (JIT) sasall cgl) b asiatl) sl Gilidy G g —17
L) el araad o JIT alaie) il 4 L JIT aodeas ) Jsailly Aaiisal) dpalid) Adlad) ailgll) (e
e, dataily

18- One of the purported benefits of moving to a JIT system is improvements in customer-
response time (CRT). Define the following terms: total customer-response time, manufacturing
(production) cycle time, manufacturing cycle efficiency (MCE), value-added time, and non-
value-added time.

clathuaal) saa . (CRT) b3l dglaiud ey b ciliadl) & JIT Al ) JEESU Lageiall ailgdl gaa) —18

@ cdgg ¢ (MCE) auiaill 39 3sliSy ¢ (zU) aniuail) 3559 cgy ¢ Gl Aplaiad cidy Alaa) Al

e iy Y M) cdglly ¢ dad Ciuay

19- How is a just-in-time manufacturing system different from a conventional manufacturing
system?

o nlEll aiall) Al (e daaall gl B anianl) aUai Calisy Gi< -19

20- What are two types of financial benefits resulting from a shift to group technology, just-in-
time production, or continuous quality improvements?

S ¢l gl b ozlayl ¢ doganall A L)) Jeadl) oo Apsll ANl sl o glesi L —20
592l §patecal) cilisasl)

21- What is the meaning of the term order point?
¢athl) 3ale) ddads CJM i2a ba -21

22- What kind of information and data are needed to calculate an order point?
feullal) Bale) Adaki ciluad A cilibully clagleall goi La =22
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23- How would you define the term economic order quantity?
$agalai®y) culhall 4aS plhuae aa i -23

24- What kind of information and data are needed to calculate the economic order quantity?
o abaiBy) e dpaS ciluad Lol cliblly clagleall £55 L —24

25- What factors should be considered when determining the cost of placing an order?
Sallal) o083 48N aaat ale Lglile e aay A Jalsd) A L -25

26- Proper authorization is required before orders for new materials can be placed. What is the
difference between a purchase requisition and a purchase order?

Sol) yaly £l b ci 80 L Baaall dgall el ads 08 Gislha canliall (il 26

27- Explain the meaning of the terms push manufacturing and pull manufacturing.

aialll Gy aaiuall) gé >baa e g pd -27

28- List three disadvantages of the ‘“push’’ manufacturing approach to production.
U auial) bl meial quge DG <Y -28

29- List three advantages to producing all units of a specific product in a single manufacturing
cell?

$haaly ariaali Ald A Cpma ile Cldag ran WY L EOG SY 29

30- What are the arguments for and against ‘“backflush’’ costing?
¢"dandpal) AR ARICH A jlaally 35l aadl 2 L =30

31- Distinguish a demand-pull from a push-through system.

32- List five major features of JIT production systems.
JIT )] sy Aoy Glaw (uady daild g3 -32

33- Describe how JIT systems affect product costing.
i) Al e JIT dabasl s (i Ciuay —33

34- Companies adopting backflush costing often meet three conditions. Describe these three
conditions.

ag pdd) AENAN eYA Ciaa dagpd ASME Aaadjpal) AR adtiad Y eyl giad e WS 34
35- What assumptions are made when using the simplest version of the economic order

quantity (EOQ) decision model?
Y(EOQ) abaiBy) 1Y) 4aS pa ) 7 dgal ol aladiicd sic Wil aly A1) cla)idY) & L -35
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36- Give examples of costs included in annual carrying costs of stock when using the EOQ
decision model.

EOQ )b zisal aladind do ¢ygiaall Aygiad) ¢pjanl) cadlsal) 8 Ao paal) Cidlill 48] Jaef 36

37- Hales Company produces a product that requires two processes. In the first process, a
subassembly is produced (subassembly A). In the second process, this subassembly and a
subassembly purchased from outside the company (subassembly B) are assembled to produce
the final product. For simplicity, assume that the assembly of one final unit takes the same time
as the production of subassembly A. Subassembly A is placed in a container and sent to an area
called the subassembly stores (SB stores) area. A production kanban is attached to this
container. A second container, also with one subassembly, is located near the assembly line
(called the withdrawal store). This container has attached to it a withdrawal kanban.

b (A SR ) S8 et W) Ak ¢ Y Adead) B L oiles Gl Latis Hales 48,4 gan -37
(B (oudll aanill) Ayl gla (e o3 a3 M) o i) aranilly SR anendll 13 apand aly ¢ AN Alead
Al A ol aanil) g ) cly udl (5 ke Baaly Auilgd Bang axand o Gl Jawll | Sl milal) z LY
) &3 - (SB ¢yjlaa) oil) apanl) ()jlaa Alhala pacd dilala ) Allaly dygla B A il apanil g
GOA pan) gpaadll Bd (e ully ¢ Ll saly o gaead pa Al Agla sagi Agglall o g LY) oLl

i LIS gy A0 Aglat) o a . (uaad)

Required:

1. Explain how withdrawal and production kanban cards are used to control the work flow
between the two processes. How does this approach minimize inventories?

2. Explain how vendor kanban cards can be used to control the flow of the purchased
subassembly. What implications does this have for supplier relationships? What role, if any, do
continuous replenishment and EDI play in this process?

O Oty gl 138 CaS L Gialand) s Jand) (3305 B A0,0 2 LYY caaall ()LlS By aladiia) Ads 7540 .1
TO0Al

Laal) LY L Lol a3 oM o8l apandll (33 8 LB ALl LIS clBlay aladiud (Say CBS gyl 2
b ey alibad) Jaldy paicall yaadl) dsly @3 2ag @) el 9 Le S5l clBblal dpdlly ol o
S lanl) 038

38- Distinguish inventory-costing systems using sequential tracking from those using backflush
costing.

Aaaiyal) 4RI a0diud AN Gl e el il aladialy ¢ giaal) CidlSs jais el o el ~38

39- Discuss the differences between lean accounting and traditional cost accounting.
LAalEt) Cadlenl) Aualaag ABudy dsulaall G chlBAY) LE8La -39

40-Name six cost categories that are important in managing goods for sale in a retail company.
AL ) ASd A anll Lag ral) deliad) 3y B dage AdISH Ul Cu dganiy a3 —40
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41-What assumptions are made when using the simplest version of the economic-order-
quantity (EOQ) decision model¢

¢ (EOQ) 4uabaidy) cullall dpas (ha LA 7 3gad Jacal aladiad die WIS oy ) clialiéy) Li—41

42-Give examples of costs included in annual carrying costs of inventory when using the EOQ
decision model.

EOQ zigai B aladind die ¢ g58all Aygind) Guiadll Cidlsal) B Ay jaal) cidlsill Atia) haef-42

43- Give three examples of opportunity costs that typically are not recorded in accounting
systems« although they are relevant when using the EOQ model in the presence of demand
uncertainty.

sic Aadle Ll (e a2l o ¢ Asalaall Akl B Bale Lglad Al Y AN Gapdll dilal Atk A3 085
L) B sl axe Dls g0 B EOQ g igal aladiiad)

44-Why might goal-congruence issues arise when an EOQ model is used to guide decisions on
how much to order?

Sl LAY A8l Jga Al Al EOQ g igal aladiad die ciagh) 3lud) JSlia/Uliad Laii 8 13La1-44

45-Describe JIT purchasing and its benefits.
dilgdg JIT ¢)é Cia —45

46-What are three factors causing reductions in the cost to place purchase orders for materials?
Calgall £y salgl pudag ABISH & ciliadas cosad ) AN Jalsad) & L —46

47-"You should always choose the supplier who offers the lowest price per unit.” Do you
agree? Explain.

C)«.’ﬂ\ "éﬂbﬂ Ja Baag J Jai eﬁg Lﬁﬁ\ el laal Laila dule cay'-47
48-What is supply-chain analysis, and how can it benefit manufacturers and retailers?
S5l Jlady cmaiaall My o oSay Sy ¢ el Adeda Judad g L—48
49-What are the main features of JIT production?

T Y Ao clawdl 4 L —49

50- Distinguish inventory-costing systems using sequential tracking from those using backflush
costing.

- ] 3‘ | vl il - al<s Lo« 4 Al 0; At ..... ) Aladd 1. o Al b al<s “ 1 .i ,“ SO
e S § e ? f ™

51- Discuss the differences between lean accounting and traditional cost accounting.
AgalERl) Calaal dpulaag A8l Luwlaall o ciliDUAY) EBG -51
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52- What is a supply chain, and what are the benefits of a supply chain analysis? Provide an
example of these benefits.

Caifgdl) o2 o Ylia a8 Sy il) Alades Jalad wilgh oA Lag ¢ i) Aada 2 L —52
53- What are five features of a just-in-time manufacturing system?

fasaal) gl uﬁ goiall) allall Guedd) clawd) A L -53

54-Backflush costing does not strictly adhere to generally accepted accounting principles.
Explain why. Also, describe the types of businesses that might use backflush costing.

Wiy gl L gy cund) d) lages Alglal) dpulaal) (saliay 4By danipall cilsil) 0315 Y -54
anipal) Gl aaal asdiod B A 4 lal)

55- What are the principles of lean accounting? Are there any limitations? Discuss.
LU elaane s Ja S48 dpalaall 50l A L 55
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Exercises & Problems : . A .
A~ J/L, A

EXERCISE. 5.1

Basic. PR is a retailer of bicycles. The most popular children’s bicycle has an annual demand of
30000 units. Demand is predictable and spread evenly throughout the year. The bicycles are
purchased by PR for $200 each. Ordering costs are $150 per order and the annual cost of
carrying one bicycle in inventory is $25.

30000 JWbS des V) JubY) dahy e ol allal) aly Lcilalall d5a3 sl 4 Basic. PR 4S8
Aalny I8 200 Jiae PR U8 G clahall ehd oy waladl lae o gslaclly piiiyg 4 5asil) oSy callall L3aa
825 Gxaall 8 sasls daln (Al gl kil jlog call U $150 calkll ad\ss ala

Required:

1- Calculate the economic order quantity (EOQ) for the children’s bicycle.

2- Calculate the total annual ordering and carrying costs for the bicycle assuming the company
purchases the EOQ, does not hold any buffer inventory and the lead time is zero.

LY Al (EOQ) sabaidy) ) dpeS cal —1
Osxie b Laian Vs « EOQ (g 3,0 of paaliit) e dahall dygiad) cpiaally callall Callss Jlea) cawal) =2
a2l B CiB%a

EXERCISE. 5.2

N Ltd.'s chief executive believes the company is carrying excessive stocks and has asked for
the management accountant to carry out an investigation. Information on the two stock items is
given below:

Stock | Purchase price | Administration cost Demand Carrying cost per year
item $ per unit $ per order units % of purchase price
G 200 80 15 000 per year 13.33
H 25 28 2 800 per year 8.00

The company’s stock ordering policy is based on the economic order quantity (EOQ).
(EOQ) salicid¥) ;oY) 4saS e 4S50 538 alla duslyus Ao
Required:

1- Determine the number of orders per year that the company will place for item G.
2- Determine the annual carrying cost of the stock of item H.

Gl 38, Lpaniainn 3l &) 3 clillal) sae apaa3 — 1
JHY 2wl g aad Ayl opianll 48K aaas =2

EXERCISE. 5.3

The annual demand for an item of raw materials is 4000 units and the purchase price is
expected to be $90 per unit. The incremental cost of processing an order is $135 and the cost of
storage is estimated to be $12 per unit.

S sans JXUE 90 e hal) e 058y o pdsiall ey 3ans 4000 ) Mgl e iia e gyl callall &y
Bang JU§ 12 5 a8 ouiaill 4l § 135 o callall dadladd 48l
(a) What is the optimal order quantity and the total relevant cost of this order quantity?
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9o3n ) Al Al Alleay) Adlally Bl 5aY) LS o L ()
(b) Suppose that the $135 estimate of the incremental cost of processing an order is incorrect

and should have been $80. Assume that all other estimates are correct. What is the cost of this
prediction error, assuming that the solution to part (a) is implemented for one year?

O sl 8 80 sy o i OS5 maa e lllall aal dadled Al Al § 135 jus o (gl ()

aaly ale sad o35 5 38 (1) eiadl da of bl e 1aa sl Uad 24S5 L L damis (583 i) apen
(c) Assume at the start of the period that a supplier offers 4000 units at a price of $86. The
materials will be delivered immediately and placed in the stores. Assume that the incremental

cost of placing this order is zero and the original estimate of $135 for placing an order for the
economic batch size is correct. Should the order be accepted?

o eds sl e sl ald f § 86 ey ans 4000 G Sead) of B Ay b pasl (g)
4l aaal el 1S 135 (W) L) il ofs jhea A e 138 (Al ALyl Aal o i) . ojlaal

fallll Jof oy b manaa ol
(d) Present a performance report for the purchasing officer, assuming that the budget was based

on the information presented in (a) and the purchasing officer accepted the special order
outlined in (c).

Jssme Jdis (A) b Aediall Clagleall ) i) d3jlsal) of Galyily cculjidial) Calagdd elal @ a3 (3)
(C) b el palal) e byl

EXERCISE. 5.4

BB manufactures a range of electronic products. The supplier of component Y has informed

BB that it will offer a quantity discount of 1.0 per cent if BB places an order of 10000

components or more at any one time. Details of component Y are as follows:

Ll e laad x4 BB 458 Y (Sl 3y50 gl As S cilaiiall (e de sane puinaly BB 4S54 o6
tob LS Y (Sl Jaalis iy o & ST S (6Ka 10000 callay BB 16 13 25L& 1.0 dusiy

Cost per component before discount | $2.00

Annual purchases 150 000 components

Ordering costs $360 per order

Carrying costs $3.00 per component per annum

Required:

1- Calculate the total annual cost of carrying and ordering inventory of component Y using the
economic order quantity and ignoring the quantity discount.

2- Calculate whether there is a financial benefit to BB from increasing the order size to 10 000
components in order to quality for the 1.0 per cent quantity discount.

EXERCISE. 5.5

CDE has recently won a contract to supply a component to a major car manufacturer that is
about to launch a new range of vehicles. This is a great success for the design team of CDE as
the component has many unique features and will be an important feature of some of the
vehicles in the range.
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e 3as Aegense (D) eliy e ) piail (€ 38520 UKl aal a4l diey Jase CDE 48,5 <l
Aans Sams Bl Gliall (e el e oSl (giny G CDE (4 jaail) (354 D Talas 138 2y Ll 5dl)

L3Uaill 8 LSyl (mnd daga
CDE is currently building a specialized factory to produce the component. The factory will

start production on 1 January. There is an expected demand for 140 000 units of the
component.

e disio b @l Loy 1 b 2y ciadll fas o Sal ZUY aradic gias sUy Wls CDE o4&
LsSall (e 32 140.000

Forecast sales and production costs are: & Y @l Glaall Cilad g

Quarter 1 2 3 4
Sales (units) 19 000 34 000 37 000 50 000
Variable production cost per unit $ 60 $ 60 $ 65 $70

Fixed production overheads for the factory are expected to be $2.8 million. A decision has to be
made about the production plan. The choices are:

Plan 1: Produce at a constant rate of 35,000 units per quarter Inventory would be used to cover
fluctuations in quarterly demand. Inventory carrying costs will be $13 per unit and will be
incurred quarterly based on the average inventory held in each of the four quarters.

eyl bl Lhaatl (giaadl aladin) s A ay JS g8 san 35000 dly culs Jaeey gl 11 Al
Oaaall lasgie o 2l el D0 JS WAs Sy sasy JSU§ 13 o55aally Llaay) Callss (i . g5l
Axg Y Jseaill (e IS A 4y Lasindl

Plan 2: Use a just-in-time (JIT) production system The factory would be able to produce 36 000
units per quarter in ‘normal’ time and up to a further 20 000 units in ‘overtime’. However, each
unit produced in ‘overtime’ would incur additional costs equal to 40 per cent of the forecast
variable production cost per unit for that quarter.

Cigl & ayy JS 3am5 36000 il e 1ol giadll ¢S (JIT) 2amall gl b 2 liy) ol alasiad 12 el

iy " leali) L baay JS O Gl ey L AlaY) Jaad) 8 058 5a5 20000 ) Jeas Les "galall
Lol 136 Ban s U gl 8yl o LY AGSH (g D) 8 40 gslasd Adlin) @IS A " LR Jenll

Required:

1- Produce calculations using the above data to show which of the two plans would incur the

lowest total cost.

2- Explain TWO reasons why the decision about the production plan should not be based on
your answer to part (a) alone.

EXERCISE.5.6
Sandy Lands Ltd carries an item of inventory in respect of which the following data apply:

fixed cost of ordering per batch $10
expected steady quarterly volume of sales 3125 units
cost of holding one unit in stock for one year $1
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You are Required to:

1- calculate the minimum annual cost of ordering and stocking the item;

2- calculate to the nearest whole number of units the optimal batch size if the expected steady
quarterly volume of sales: first falls to 781 units and second rises to 6250 units; and to state the
relationship between the rates of change of sales and the optimal batch size;

ccaiall iy llall dygaa) A8l sl ol Glaa -1

tedsiall il gsind) ay Cilenal) aaa IS 13) 2232 eV anall Glasgl) (e enia 230 QY Gasal) -2
A8l aang Cilaall s SV e A Gl - 3285 6250 ) SE) g lyY)s 3 781 ) Yyl miisy
LY

EXERCISE. 5.7

A company is considering the possibility of purchasing from a supplier a component it now
makes. The supplier will provide the components in the necessary quantities at a unit price of
$9. Transportation and storage costs would be negligible.

LUl laSlly Sl Jemall Jisa V) dmiai oM Sl (pieadd) aal e s bl AlS) Lo A8 oy
Alfus oS cpyally Jall adl<s L § 9 saagl) r

The company produces the component from a single raw material in economic lots of 2000
units at a cost of $2 per unit. Average annual demand is 20 000 units. The annual carrying cost
is $0.25 per unit and the minimum stock level is set at 400 units. Direct labour costs for the
component are $6 per unit, fixed manufacturing overhead is charged at a rate of $3 per unit
based on a normal activity of 20 000 units. The company also hires the machine on which the
components are produced at a rate of $200 per month.

Should the company make the component?

) Lo sia daay JSI$ 2 Al sass 2000 s Aol e gena 8 saaly A1l sale e (psSa) 3G, mim
400 xe AN Gl s 3aaT as sang 0§ 0.25 el Blaal) 4G (s sas 20000 g5l
$ 3 Joray 2l 58l e aoiatl) lids Jpaad diyg ¢ 3any IS 6 o sSall 3paliall Alead) ol 4l 3
Jaey lgle sl ) 5 A L 49580 i as5 20000 aly ole blis e 2l sas U<

€ 0sSall 4,80 s o ang i el led $ 200

EXERCISE. 5.8

A company is reviewing the purchasing policy for one of its raw materials as a result of a
reduction in production requirement. The material, which is used evenly throughout the year, is
used in only one of the company’s products, the production of which is currently 12 000 units
per annum. Each finished unit of the product contains 0.4 kg of the material; 20 per cent of the
material is lost in the production process. Purchases can be made in multiples of 500kg, with a
minimum purchase order quantity of 1000kg.

paaind Al sall) pasind r Yl cllbiie QD Aais alall Walse (sanY o) Al dralyey S, (saa) a6
JS gsint s ans 12000 Wls Lealisl dlus (4S80 ulatiia (ho i aaly giie b olall Jlae e bl
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Gllee eha) Ko .z Adee 8 Agall e Bl 420 28 2 ¢ 3ol e 0.4 kg o miiall e Al sasg
. kg 1000 &)l calls pasd 31 2l ae ¢ kg 500 clie Liaay 1)
The cost of the raw material depends on the purchase order quantity as follows:

Order quantity Cost per kg
(kg) $)
1000 1.00
1500 0.98
2000 0.965
2500 0.95
3000 and above 0.94

Costs of placing and handling each order are $90, of which $40 is an apportionment of costs
that are not expected to be affected in the short term by the number of orders placed.

Annual carrying costs of stock are $0.90 per unit of average stock, of which only $0.40 is
expected to be affected in the short term by the amount of stock held. The lead time for the raw
materials is one month, and a safety stock of 250 kg is required.

cadl e s o g Y A Callsill s e sle $ 40 Leie ¢ $ 90 ailsliog alla JS pums CadlSs @l
el bl sy yuaill

e 1§ 0.40 by o adsiall ey ¢ (os3al Jausia e 33ng JSIS 0.90 ¢553all Ayl i) CallSs gl
sthae Kg 250 oYl (siiaalls ¢ anls sed alad) olsall ay)6ill 5538 L4y adinall (giaall ity yuadll sl

Required:

1- Explain, and illustrate from the situation described above, the meaning of the terms
‘variable’, ‘semi-variable’ and ‘fixed’ costs.

2- Calculate the annual cost of pursuing alternative purchase order policies and thus advise the
company regarding the purchase order quantity for the material that will minimize cost.

EXERCISE. 5.9
For each of the following independent cases, use the equation method to compute the economic
order quantity.

Case A Case B Case C
Annual requirement (in units) 13,230 1,681 560
Cost per order $250 $40 $10
Annual carrying cost per unit $6 $20 $7

EXERCISE. 5.10

Andrew and Fulton, Inc., uses 780 tons of a chemical bonding agent each year. Monthly
demand fluctuates between 50 and 80 tons. The lead time for each order is one month, and the
economic order quantity is 130 tons.

@l Qllall iy Lole IS SLal Ja il Jele sale (s Ul 780 p2avis « Andrew and Fulton Inc. 48,
(ol 130 galaidV) a1 duay canly e calla (1 2yl 55 .1 80 550 oo
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Required:

1. Determine the safety stock appropriate for the chemical bonding agent.

2. At what order point, in terms of tons remaining in inventory, should Andrew and Fulton,
Inc., order the bonding agent?

EXERCISE. 5.11

Fiber Technology, Inc., manufactures glass fibers used in the communications industry. The
company’s materials and parts manager is currently revising the inventory policy for XL-20,
one of the chemicals used in the production process. The chemical is purchased in 10-pound
canisters for $95 each. The firm uses 4,800 canisters per year. The controller estimates that it
costs $150 to place and receive a typical order of XL-20. The annual cost of storing XL-20 is
$4 per canister.

Jgal) pde asty VLN delia 3 deadiud) dalajll GlY) cuas Fibre Technology Inc. S,s s
sz Y] dlee 8 Loddid) LLal dsall san) a5 ¢ XL=20 1 558l Al daalpes Llla 4,800 chaY);
Basy Ll L Aa) 8 dde 4800 AS)al) padid gt JU $95 Jilie JUa)l 10 dnw Cilge (8 Abbal) salall o)y

Adde JU$4 o XL-20 opas) dysind) 48l XL-20 o oadsad clls Dliny aaasd $150 Cals Ll 4,060

Required:

1. Write the formula for the total annual cost of ordering and storing XL-20.

2. Use the EOQ formula to determine the optimal order quantity.

3. What is the total annual cost of ordering and storing XL-20 at the economic order quantity?
4. How many orders will be placed per year?

5. Fiber Technology’s controller, Jay Turnbull, recently attended a seminar on JIT purchasing.
Afterward he analyzed the cost of storing XL-20, including the costs of wasted space and
inefficiency.

CeOpAD A Jlaty G Gy aey JIT ohd Jsa 553 hase ¢ Jay Turnbull ¢ GUYY LaglsiSs Gl joas .5
e i) aae s dailiall daliuall Call<s Glld b Loy ¢ XL-20

He was shocked when he concluded that the real annual carrying cost was $19.20 per canister.
Turnbull then met with Doug Kaplan, Fiber Technology’s purchasing manager. Together they
contacted Reno Industries, the supplier of XL-20, about a JIT purchasing arrangement. After
some discussion and negotiation, Kaplan concluded that the cost of placing an order for XL-20
could be reduced to just $20. Using these new cost estimates, Turnbull computed the new EOQ
for XL-20.

Doug e Turnbull &l & ide IS8 $ 19.20 culS dggall dysiad) cpanll S of ) pals Lavie anla S
¢« XL-20 3,5« « Reno Industries i<, lee 15kl .Fiber Technology S, & @biidl ua Kaplan
XL-20 1 lla i 3805 o ) Doug Kaplan (ali ¢ chliaglaally clisliall (oany any JIT ehd s ol
XL=20 3 2220 EOQ by Turnbull ol ¢ o238 sayaal) 2811 clad aladinly Laid $ 20 ) leaasias (Ko

a. Use the equation approach to compute the new EOQ.
b. How many orders will be placed per year?
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EXERCISE. 5.12

Refer to the original data given in the preceding exercise (E 5.11) for Fiber Technology, Inc.
Required:

1. Prepare a table showing the total annual cost of ordering and storing XL-20 for each of the
following order quantities: 400, 600, and 800 canisters.

2. What are the weaknesses in the tabular approach?

¢ Jsaall Ak 8 Conall Ll o .2

EXERCISE. 5.13

Refer to the original data given in Exercise (E 5.11) for Fiber Technology, Inc.
Required:

Prepare a graphical analysis of the economic order quantity decision for XL-20.

EXERCISE. 5.14
Refer to the original data given in Exercise (E 5.11) for Fiber Technology, Inc. The lead time
required to receive an order of XL-20 is one month.

SliuY Ayslhadl a5l 356 (Fibre Technology 4S,il (E 3.11) gl 8 3305l dba) bl g sl

Required:

1. Assuming stable usage of XL-20 each month, determine the reorder point for XL-20.

2. Draw a graph showing the usage, lead time, and reorder point for XL-20.

3. Suppose that monthly usage of XL-20 fluctuates between 300 and 500 canisters, although
annual demand remains constant at 4,800 canisters. What level of safety stock should the
materials and parts manager keep on hand for XL-20? What is the new reorder point for the
chemical?

XL-20 1 llall sale) ddads aaa ¢ yed JS XL-20 1 i) aladin¥) (alyialy .1

XL=20 1 agill sale) ddaiiy a5l 55585 2)a3iu) ey Ly Lewy pusyl .2

B by sl Al o e el e ¢ e 500 5300 o coliiy XL=20 1 (5y2l) 233 of sl .3
o Lo SXL-20 Jsliia 8 e 5a¥ls dsall yuae 4y Jafing of comy @2 GlaY) (3030 (55 58 Lo Ldule 4800 e
£A0LaSl Balall 3aaaldl (agi il sale ) ddass

EXERCISE. 5.15

Verijon, Inc., uses 15,000 pounds of plastic each year in its production of plastic cups. The cost
of placing an order is $10. The cost of holding one pound of plastic for one year is $0.30.
Verijon uses an average of 60 pounds of plastic per day. It takes five days to place and receive
an order.

Callal) a0 4415 L AL QY 2 ) 8 g AAD e Jay15000 <Verijon, Inc., 48,8 2t
AED e My 60 4daes L Verijon aaxi .$ 0.30 ale sael Ladlll (e aaly Jhy i 46 315 .$ 10
cAdinds llal) il AL el ) Byt Ly
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Required:

1. Calculate the EOQ.

2. Calculate the annual ordering and carrying costs for the EOQ.
3. What is the reorder point?

EXERCISE. 5.16

Both just-in-case and JIT inventory management systems have drummers—factors that
determine the production rate of the plant. For a just-in-case system, the drummer is the excess
capacity of the first operation. For JIT, the drummer is market demand.

) Jame 2aa3 Jalse a5 — ol (Plef Ala 8 Jadh saad) gl 3 05580 5yl Aally JIT (e IS gy
O JIT 3 daully L 36V dlaall il A3l s (PleV) ) agiall (8 JIToasall cigl) 8 HUail Zually . ghucadll

sl calb s eV ) 4l

Required:
1. Explain why the drummer of a just-in-case system is identified as excess demand of the first
operation.
2. Explain how market demand drives the JIT production system.
3. Explain how a drummer constraint is used in the TOC approach to inventory management.
4. What are the advantages and disadvantages of the three types of drummers?

cd) Adenl 8 2l clle il e "aaaall Allad) 8 L Al dgial) s Gan 2500 ]

L0l )l b il Jsan maie b 4giall 28 Hladi) 448 ~5a0 3
faial) (e B 1Y) ey Whe o W .4

EXERCISE. 5.17

Sullivan, Inc., uses 40,000 plastic housing units each year in its production of paper shredders.
The cost of placing an order is $40. The cost of holding one unit of inventory for one year is $5.
Currently, Sullivan places eight orders of 5,000 plastic housing units per year.

A 433 als L 55 By Y lealyy) d ale IS 4K 40K 5285 40.000 Sullivan, Inc., 48y aaiins
5000 ¢ @bl asls Sullivan, s « Wa.$5 ple sad aaly (5 da Ban g LaliiaY) A6l als . §40 L)
st L8000 43S0 5aa g

Required:

1. Compute the annual ordering cost.

2. Compute the annual carrying cost.

3. Compute the cost of Sullivan’s current inventory policy. Is this the minimum cost? Why or
why not?

EXERCISE. 5.18

Refer to the data in Exercise E 5.17.

Required:

1. Compute the economic order quantity.

2. Compute the ordering and carrying costs for the EOQ.

3. How much money does using the EOQ policy save the company over the policy of
purchasing 5,000 plastic housing units per order?
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EXERCISE. 5.19
Inglis Company uses 312,500 pounds of sucrose each year. The cost of placing an order is $30,
and the carrying cost for one pound of sucrose is $0.75.

aaly Jhy Gas A iy ¢ $30 allall aa 485 4l Lale IS 55 Sl e dh)y 312500 , Inglis 4855 aasius
$0.75 558 o
Required:

1. Compute the economic order quantity for sucrose.
2. Compute the carrying and ordering costs for the EOQ.

EXERCISE. 5.20
Alma Company manufactures luggage.. A heavy-duty zipper is one part the company orders
from an outside supplier. Information pertaining to the zipper is as follows:

Glasleall . a)la 3y50 e A0 adli aaly eia o Jaatl) pad Gland) L jdull Cilia ey Alma 48,58 o 56
F S Clally dalaial
Economic order quantity 4,200 units

Average daily usage 200 units
Maximum daily usage 240 units
Lead time 3 days

Required:
1. What is the reorder point assuming no safety stock is carried?
2. What is the reorder point assuming that safety stock is carried?

EXERCISE. 5.21

Wadley Manufacturing produces casings for stereo sets: large and small. In order to produce
the different casings, equipment must be set up. Each setup configuration corresponds to a
particular type of casing. The setup cost per production run—for either casing—is $6,000. The
cost of carrying small casings in inventory is $2 per casing per year. The cost of carrying large
casings is $6 per year. To satisfy demand, the company produces 150,000 small casings and
50,000 large casings per year.

Adhae Aalef 2 ) Jal (e bpias 50 1 il Glegenal ddle] deliall Wadley Manufacturing 48,8 g
G Sl = ) dplee JST dlac ) A8ISH &1 L CaAll (e (pme g9 ae i) (85 IS @850 L Olaal) dlae) g
AeY) as A s Al 4 adle ISV 82 o gl b bea Adle] a0 A L§ 6000 - o)

Lsie € GDLe 50000 5 sea <D 150000 48,20 i bl 4hl Al 5 $6 5,

Required:

1. Compute the number of small casings that should be produced per setup to minimize total
setup and carrying costs for this product.

2. Compute the total setup and carrying costs associated with the economic order quantity for
the small casings.
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EXERCISE. 5.22

Refer to Exercise E 5.21 .

Required:

1. Compute the number of large casings that should be produced per setup to minimize total
setup and carrying costs for this product.

2. Compute the total setup and carrying costs associated with the economic order quantity for
the large casings.

EXERCISE. 5.23

Refer to Exercise E 5.21 . Assume the economic lot size for small casings is 30,000 and that of
the large casings is 10,000. Wadley Manufacturing sells an average of 590 small casings per
workday and an average of 200 large casings per workday. It takes Wadley three days to set up
the equipment for small or large casings. Once set up, it takes 20 workdays to produce a batch
of small casings and 22 days for large casings. There are 250 workdays available per year.

5 5l Gl aas s 30000 s syl A ala®Y) aanll of (agil E 5,21 gpaill ) gsal

s IS 88 5e 200 anigiay Jae ag IS 5 pia 3e 590 Alaas L Wadley Manufacturing a.s . 10000

Jee a5 20 Y1 iy alaeY) Daar €l ol syl 2ale S Clarall slacy HUZDE Wadley iy . Jee
Al o lie Jee as 250 Glia oyl A8le S Lagy 22 55 piall 6V e de sana LY

Required:

1. What is the reorder point for small casings? Large casings?

2. Using the economic order batch size, is it possible for Wadley to produce the amount that

can be sold of each casing? Does scheduling have a role here? Explain. Is this a push- or pull-
through system approach to inventory management? Explain.

EXERCISE. 5.24

Bristol Manufacturing produces a component used in its production of clothes dryers. The time
to set up and produce a batch of the components is two days. The average daily usage is 320
components, and the maximum daily usage is 375 components.

de gana dacy P gl L GuBlall Gldiae 2l A deddiiall Gl <) | Bristol Manufacturing 48,5 Y
Aiga 375 ol plaaiudl i) aalls ¢ 1sSa 320 s sl alaaiu¥) hasgia L (pagy 8 Lgaliily lisSall (e

Required:
Compute the reorder point assuming that safety stock is carried by Bristol Manufacturing. How
much safety stock is carried by Bristol?

EXERCISE. 5.25

Many companies have viewed JIT as a panacea—a knight in shining armor that promises
rescue from sluggish profits, poor quality, and productive inefficiency. It is often lauded for its
beneficial effects on employee morale and self-esteem. Yet JIT may also cause a company to
struggle and may produce a good deal of frustration. In some cases, JIT appears to deliver less
than its reputation seems to call for.

ey oY) shli (e MYl any @A) LU g0l 8 Guls — AL o lsall g JIT o Ul (e el Cyiic |
B Al ey Al i)y Cilasall Cligies o said) oY 4y salaY) i Lo Wle Aaliy) 5ol ey sl
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Required:

Discuss some of the limitations and problems that companies may encounter when
implementing a JIT system.

JIT alas 3w die S8 Lgals 28 3l UKy 358l ony (38

EXERCISE. 5.26

Kari-Kler AS buys and sells fabrics to a wide range of industrial and consumer users. One of
the products it carries is denim cloth, used in the manufacture of jeans and carrying bags. The
supplier for the denim cloth pays all incoming freight. No incoming inspection of the denim is
necessary because the supplier has a track record of delivering high-quality merchandise. The
purchasing officer of Kari-Klar has collected the following information:

Glaiiall e+ pSlgiudly peliall Guaiud) (e dauls degenal lgxuss L)) Kari-Klaer AS 48,4 g
i) aen sl LS 3)50 @by L iliall Jesy Gual) delia 8 iy @3 denim asal) ile Leleas il
Jspme ali 3asall Alle alu a4 Jila Jaws 4l el 0 anall e ly (and shal a3L Y .52yl

1Al e slaall aany Kari-Kleer & il il

Annual demand for denim cloth 20 000 meters
Ordering costs per purchase order | $160

Carrying costs per year 20% of purchase cost
Safety stock requirements None

Cost of denim cloth $8 per meter

The purchasing lead time is two weeks. Kari-Klar is open 250 days a year (50 weeks for 5 days
A week).

Required:

1- Calculate the EOQ for denim cloth.

2- Calculate the number of orders that will be placed each year.
3- Calculate the reorder point for denim cloth.

EXERCISE. 5.27

Keep-Kool makes air conditioners. It purchases 12 000 units of a particular type of compressor
part, CU29, each year at a cost of $50 per unit. Keep-Kool requires a 12% annual return on
investment. In addition, relevant carrying costs (for insurance, materials handling, breakage and
so on) are $2 per unit per year. Relevant costs per purchase order are $120.

ale JS CU29 g5 e lall el (e e £33 (30 8235 12000 555 .o )sed) DlisSa aias Keep-Kool 48 ,:
oAl Callss ey Ll AlaYl L7112 Aty geie Wil sile Keep-Kool cally .sasy JSI$ 50 s,
ot ehd b IS8 AL Callsall LAl 8 sany JSU B2 o (13Sas sl ¢ afsall Alglia ¢ palill) AL

$120

Required
1- Calculate Keep-Kool’s EOQ for CU29.
2- Calculate Keep-Kool’s total ordering and carrying costs using EOQ.
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3- Assume that demand is uniform throughout the year and is known with certainty. The

purchasing lead time is half a month. Calculate Keep-Kool’s reorder point for CU29.

i bale) Adais ) L el Ciuad o Ll) a5 553 L oS 4y e Cagyaas alal) Jlsh aase callall of il =3
.CU29 1 Keep—-Kool

EXERCISE. 5.28

A company is planning to purchase 90,800 units of a particular item in the year ahead. The item
is purchased in boxes, each containing ten units of the item, at a price of $200 per box. A safety
stock of 250 boxes is kept.

‘_,,Jc Lﬁ}:\;gl.g_mdS‘ é;mhm‘sﬂ)@ﬂ\ GD“?BJM\ e\.’.“gﬂu;xu)a.m UAEA;}90800 ;)A'J‘\S)JLL;J

gaia 250 e el (93ae BlEaY) 25 3520 JU$ 200 jaas ¢ uaiall (o Clany e
The cost of holding an item in stock for a year (including insurance, interest and space costs) is
15 per cent of the purchase area. The cost of placing and receiving orders is to be estimated
from cost data collected relating to similar orders, where costs of $5910 were incurred on 30

orders. It should be assumed that ordering costs change in proportion to the number of orders
placed. Two per cent should be added to the above ordering costs to allow for inflation.

Oe AL 3 15 (Ralusaly Slsally el allSs @lld 3 L) ale saal i) 8 jualiall aaly BloaY) 4S5 4ls

A5 2 ¢ Aliles el Adleiall daasal) Al by (e Ledliuly cullal) a0 AASE a6 5y eyl dals
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Required:

Calculate the order quantity that would minimize the cost of the above item and determine the

required frequency of placing orders, assuming that usage of the item will be even over the
year.

Slo Y sl Goslladll LSE spaas A1 aall ) oBlel el 4615 Jlis Wils e ) e AeS Gaal
bl lae o (sS canal) alasial o (al
EXERCISE. 5.29

Backflush costing and JIT production.

Grand Devices Corporation assembles handheld computers that have scaled-down capabilities
of laptop computers. Each handheld computer takes 6 hours to assemble. Grand Devices uses a
JIT production system and a backflush costing system with three trigger points:

33y 53s0aa Alilel atiaii Al A gesall i gaasl) SN &=k Grand Devices Corporation 4S5 o
JIT ) oUss Grand Devices aaiiu cilelu 6 2lb Jgens JigaeS IS aaend Grai Algenall sl
sl EDE ) Jaeds Jalay &S e Aandyall Adlil) alaig
e Purchase of direct materials
e Completion of good finished units of product.
e Sale of finished goods.

There are no beginning inventories of materials or finished goods and no beginning or ending
work-in-process inventories. The following data are for August 2017:
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Direct materials purchased ‘ $2,958,000 H Conversion costs incurred ‘ $777,600 ‘

Direct materials used ’ $2,937,600 u Conversion costs allocated ‘ $806,400 ‘

Grand Devices records direct materials purchased and conversion costs incurred at actual costs.
It has no direct materials variances. When finished goods are sold, the backflush costing system
"pulls through" standard direct materials cost ($102 per unit) and standard conversion cost ($28
per unit). Grand Devices produced 28,800 finished units in August 2017 and sold 28,400 units.
The actual direct materials cost per unit in August 2017 was $102, and the actual conversion
cost per unit was $27.

Asa ldhyan) Ll Gl JAledl) CadlSlly saSial) Jhganll CadlSsy 38l )bl olsall Grand Devices Jaus
(3235 ISV $ 102) dplamall 5yilual) Mgl RS "’ Rai el 2SI Gl (8 ¢ Bialal) deliad) ap die 3yl
Celys 2017 Gudanel 8 dygiia 52a5 28800 Grand Devices cuaiil . (san5 JSI § 28) dplunall Jysatl dalss
sany S0 Aledll Jysatl) 46lS5 Cialyy ¢« $102 (uhae] 8 aag JSU Agledl) 30l o) gl 245 izl 5285 28400

.$27
Required:

1. Prepare summary journal entries for August 2017 (without disposing of under- or
overallocated conversion costs).

Oo SSY) o 81 Qe ol e aliil) 50 2017 Gudantl el shasall duapdl iy 358 slacly b8 L1

(W
2. Post the entries in requirement 1 to T-accounts for applicable Materials and In-Process
Inventory Control, Finished Goods Control, Conversion Costs Control, Conversion Costs
Allocated, and Cost of Goods Sold.
3. Under an ideal JIT production system, how would the amounts in your journal entries differ
from those in requirement 1?
o sasmsall Gl e ol Aalall Ausd) gy 3p8 ) calidin S o e JIT zlu) GUa Jb 4.3

¢ bl

EXERCISE. 5.30
Backflush costing, two trigger points, materials purchase and sale (continuation of

EXERCISE. 5.29 ). Assume the same facts as in Exercise 5-29 , except that Grand Devices now
uses a backflush costing system with the following two trigger points for making entries in the
accounting system:

e Purchase of direct materials

e Sale of finished goods
The Inventory Control account will include direct materials purchased but not yet in
production, materials in work in process, and materials in finished goods but not sold. No
conversion costs are inventoried. Any under- or overallocated conversion costs are written off
monthly to Cost of Goods Sold.
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Required:

1. Prepare summary journal entries for August, including the disposition of under- or

overallocated conversion costs.

2. Post the entries in requirement 1 to T-accounts for Inventory Control, Conversion Costs
Control, Conversion Costs Allocated, and Cost of Goods Sold.

EXERCISE. 5.31
Backflush costing, two trigger points, completion of production and sale (continuation of
EXERCISE. 5.29 ). Assume the same facts as in Exercise 5-29, except now Grand Devices uses
only two trigger points for making entries in the accounting system:
b 258 el hid s ki 6 536l aadid (V) lae Lag ¢ 3229 (pall A LS Gl s (g i)
sl alas
e Completion of good finished units of product
e Sale of finished goods
The inventory account is confined solely to finished goods. Any under- or overallocated
conversion costs are written off monthly to Cost of Goods Sold.
alks ) ’l_m_.i Ml e ASI o) (B st Callss Lﬁi bl :_u.al | atl CL.J\ Sle b okl Qlua iy
el deload)
Required:
1. Prepare summary journal entries for August, including the disposition of under- or
overallocated conversion costs.

2. Post the entries in requirement 1 to T-accounts for Finished Goods Control, Conversion
Costs Control, Conversion Costs Allocated, and Cost of Goods Sold.

EXERCISE. 5.32

EOQ for a retailer.

The Fabric World sells fabrics to a wide range of industrial and consumer users. One of the
products it carries is denim cloth, used in the manufacture of jeans and carrying bags. The
supplier for the denim cloth pays all incoming freight. No incoming inspection of the denim is
necessary because the supplier has a track record of delivering high-quality merchandise. The
purchasing officer of the Fabric World has collected the following information:

ledaad Al Glaiial ey @ pSlgiually e liall et e dauls de ganal iady) Fabric World 48,5 s
shal aily ¥ B2l liail) apen aiall (LS 3y50 aday Lciliall Jeay Siall delia 3 andig @A) andl il
Fabric 3 clsdal Jssae a5l ddle ol aain & Jila Jaws 4330 Seaad) o asal) e 3y (and

1A IEl Silaslaall aeny World
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Annual demand for denim cloth 40,700 yards
Ordering cost per purchase order $185
Carrying cost per year 10% of purchase costs
Safety-stock requirements None

Cost of denim cloth $11 per yard

The purchasing lead time is 2 weeks. The Fabric World is open 220 days a year (44 weeks for
5 days a week).
(g5 8 ol 5 5 Te gl 44) 4l 5 Lagy 220 Fabric World zidy .l 2 e hall xie a5l 55
Required:
1. Calculate the EOQ for denim cloth.
2. Calculate the number of orders that will be placed each year.
3. Calculate the reorder point for denim cloth.

EXERCISE. 5.33

EOQ for manufacturer.

Sk8 Company produces skateboards and purchases 20,000 units of a wheel bearing each year at
a cost of $1 per unit. Sk8 requires a 15% annual rate of return on investment. In addition, the
relevant carrying cost (for insurance, materials handling, breakage, etc.) is $0.17 per unit per
year. The relevant ordering cost per purchase order is $38.40.

Jaze SK8 Calliiy bany JSI$ 1 2dlSy ale JS dlaadl Jess (g 5235 20000 gjiins w5 )5l SK8 48 ,d mim

Sy ¢ algal) Agliag ¢ palill) ALl Gl A G ¢ el L)) AslaYl L) e 715 di g Sle
$38.40 o el el IS ADL Callall el 445 4] 83055 JU$ 0,17 L (b ) L«

Required:

1. Calculate Sk8’s EOQ for the wheel bearing.

2. Calculate Sk8’s annual relevant ordering costs for the EOQ calculated in requirement 1.

3. Calculate Sk8’s annual relevant carrying costs for the EOQ calculated in requirement 1.

4. Assume that demand is uniform throughout the year and known with certainty so there is no

need for safety stocks. The purchase-order lead time is half a month. Calculate Sk8’s reorder
point for the wheel bearing.

EXERCISE. 5.34
Sensitivity of EOQ to changes in relevant ordering and carrying costs, cost of prediction
error.

sl Uad 2805 ¢ cpailall oiailly callal) (adlSs 8 clyrill EOQ dpuslbisa
Alpha Company’s annual demand for its only product, XT-590, is 10,000 units. Alpha is
currently analyzing possible combinations of relevant carrying cost per unit per year and
relevant ordering cost per purchase order, depending on the company’s choice of supplier and

average levels of inventory. This table presents three possible combinations of carrying and
ordering costs.

Jisy Wla Alpha a5 sass 10000 XT-590 ¢ amll Latie e Alpha 4S5al gl bl aly
Sle aldel ¢ ehi el JS1 AUl llall a5 daudl 8 asy JS AL oAl 48 e A€l e sanal
AN ) LliaY] CallSs (e dlding Cile sane EDE Jpaall 138 a3y 0958l Clygiue Tagiag 3ysall 4,800 Ll
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Relevant Carrying Cost Per Unit Per Year | Relevant Ordering Cost Per Purchase Order
$10 $400
$20 $200
$40 $100

Required:

1. For each of the relevant ordering and carrying-cost alternatives, determine (a) EOQ and (b)
annual relevant total costs.

2. How does your answer to requirement 1 give insight into the impact of changes in relevant
ordering and carrying costs on EOQ and annual relevant total costs? Explain briefly.

3. Suppose the relevant carrying cost per unit per year was $20 and the relevant ordering cost
per purchase order was $200. Suppose further that Alpha calculates EOQ after incorrectly
estimating relevant carrying cost per unit per year to be $10 and relevant ordering cost per
purchase order to be $400. Calculate the actual annual relevant total costs of Alpha’s EOQ
decision. Compare this cost to the annual relevant total costs that Alpha would have incurred if
it had correctly estimated the relevant carrying cost per unit per year of $20 and the relevant
ordering cost per purchase order of $200 that you have already calculated in requirement 1.
Calculate and comment on the cost of the prediction error.

il e el JS AW ) A (s § 20 S Ll 8 saay U< AGD) LlaaY) A< of (el L3
Al 8 saay IS0 AL Al AASH maiall e il amy EOQ s Alpha of Gl (i) .$ 200
Alpha il Lalal dgdedl) 4 sid) Callsall  Jlea) cawal .$ 400 ehi ol J<U DL llall 38055 § 10 o<l
Cyd 3 il 1Y Alpha bas of oSeal o oIS Al Al i) dlleay) Callsilly 463 230 ) .EOQ
200 Aoy ¢y el J< 2D Callal) 28055 $ 20 AL daadl 8 sasg S AL Ll Y] A maa JSG

sl Uad 2608 e il 5 Gaval L] colillial) 3 Jedlly Lgglonsy cudd 3015 $

EXERCISE. 5.35

JIT production, relevant benefits, relevant costs.

The Knot manufactures men’s neckwear at its Spartanburg plant. The Knot is considering

implementing a JIT production system. The following are the estimated costs and benefits of

JIT production:

cadlsal)l b Lad WJIT Zl) aUss das gy Knot .Spartanburg & Leaias A Joll gl The Knot aias
tIT Y 5y0all il gl

a. Annual additional tooling costs $250,000 annually.

b. Average inventory would decline by 80% from the current level of $1,000,000.

c. Insurance, space, materials-handling, and setup costs, which currently total $400,000

annually, would decline by 20%.

d. The emphasis on quality inherent in JIT production would reduce rework costs by 25%. The

Knot currently incurs $160,000 in annual rework costs.

e. Improved product quality under JIT production would enable The Knot to raise the price of

its product by $2 per unit. The Knot sells 100,000 units each year.
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The Knot’s required rate of return on inventory investment is 15% per year.

Required:

1. Calculate the net benefit or cost to The Knot if it adopts JIT production at the Spartanburg
plant.

2. What nonfinancial and qualitative factors should The Knot consider when making the
decision to adopt JIT production?

3. Suppose The Knot implements JIT production at its Spartanburg plant. Give examples of
performance measures The Knot could use to evaluate and control JIT production. What would
be the benefit of The Knot implementing an enterprise resource planning (ERP) system?

EXERCISE. 5.36

EOQ, uncertainty, safety stock, reorder point.

Chadwick Shoe Co. produces and sells an excellent- quality walking shoe. After production,
the shoes are distributed to 20 warehouses around the country. Each warehouse services
approximately 100 stores in its region. Chadwick uses an EOQ model to determine the number
of pairs of shoes to order for each warehouse from the factory. Annual demand for Warehouse
OR?2 is approximately 120,000 pairs of shoes. The ordering cost is $250 per order. The annual
carrying cost of a pair of shoes is $2.40 per pair.

20 Lo ) s Al o g WY1 e basal) e e elis aaiis za5 33250 Chadwick Shoe Co. 4Sys

zisad Chadwick aodiny .aiihic A e 100 (e s b gagiue JS aady 30 olail Ve [PRY

OR2 gasiuall e ol allal) aly . piad) (o g agine JS1 Lealls sllaall 43091 #1551 222 aaail EOQ

2.40 331 e zs) Agsiad) el WS jls Ll IS $250 ) 3605 L4308 e 253 120.000 s
zs) A8 $

Required:

1. Use the EOQ model to determine the optimal number of pairs of shoes per order.

2. Assume each month consists of approximately 4 weeks. If it takes 1 week to receive an

order, at what point should warehouse OR2 reorder shoes?

3. Although OR2’s average weekly demand is 2,500 pairs of shoes (120,000 +~ 12 months + 4
weeks), demand each week may vary with the following probability distribution:
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Total demand for 1 week 2000 2250 pair 2500 pair 2750 pair | 3000 pair
pair
Probability ( sum to 1.00) 0.04 0.20 0.52 0.20 0.04

If a store wants shoes and OR2 has none in stock, OR2 can "rush" them to the store at an

additional cost of $2 per pair. How much safety stock should Warehouse OR2 hold? How will
this affect the reorder point and reorder quantity?

2 \ayad ddlin) 4l jatall ) "elid (OR2) 1 (S ¢ gsiae ol (OR2) sl (8 als Apdal sy saiall S 13
sale) daty e Sy i as ¢tOR2 &A}'.'u.d\ EEPYEN ‘j RN L,S;m gia\,.ﬁ\;\)!\ Ol Hlate W D) JS Wea
feallal) sale) dpSy alkal)
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Problems:

Problem .5.1

Pink Ltd is experiencing some slight problems concerning two stock items sold by the
company.

The first of these items is product Exe, which is manufactured by Pink. The annual demand for
Exe of 4000 units, which is evenly spread throughout the year, is usually met by production
taking place four times per year in batches of 1000 units. One of the raw material inputs to
product Exe is product Dee which is also manufactured by Pink. Product Dee is the firm’s
major product and is produced in large quantities throughout the year. Production capacity is
sufficient to meet in full all demands for the production of Dees.

Al Leganti (g haas (alay Lo Adalall COIKEAN (any Pink Ltd asls
¢ 3aa5 4000 MW Exe o gsind) Gl 48 2y L Bale Pink 4sias 3 ¢ EXe xive sa jealiall 028
5255 1000 (e ety e L e a2y 2 21 Gayda g ¢ alall lae e gslualy angsi S5 g3l
il il g 53 e PINK Aaulsy Ll axgias 2y 53 Dee zie sn Exe gt alall dlsall cDliae aal
.JalSll; Dees gl clilliie ayes 4l 288 Zali) A Laladl Hlae o 35S Gl aaliy) 2y 35,40

The standard costs of products Exe and Dee are:

Standard Costs — Per Unit
Product
Exe (S) Dee (S)

Raw materials:

— purchased from external suppliers 13 8

— Dee standard cost 22
Labour:

—unskilled 7 4

—skilled 9 5
Variable overheads 5 3
Fixed overheads 4 2
Standard cost $60 $22

Included in the fixed overheads for Exe are the set-up costs for each production run. The costs
of each set-up, which apply irrespective of the size of the production run, are:

Sl i Gt ally dae) JS GllSs 2 ) Jads JS0 slaeY) Calls Exe 3 A sl e ol Js

Costs per set-up slacy! Call<s
(i) Labour costs — skilled labour $66
(ii) Machine parts $70
Total $136

The ‘machine parts’ relate to the cost of parts required for modifications carried out to the
machine on which Exe is produced. The parts can be used for only one run, irrespective of run
length, and are destroyed by replacement on reinstatement of the machine. There are no set-up
costs associated with Dee.
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The cost of financing stocks of Exe is 15 per cent per annum. Each unit of Exe in stock requires
0.40 square meters of storage space and units cannot be stacked on top of each other to reduce
costs. Warehouse rent is $20 per square meter per annum and Pink is only required to pay for
storage space actually used.

dalue e bape 1ie 0.40 oyl 3 Exe (e sang JS ki Ly DLl 3 15 58 EXe (3380 Jasa 4SS
Yy ¢ Lisin gl iall § 20 g agisdl lay) aly - Call<al) QL and) lgmey (358 langll G Sa Yy il

cJadly Lexsidll Al dalie Jilia adsy (g9u Pink o34
Pink is not working to full capacity and idle time payments are being made to all grades of
labour except unskilled workers.

Bpeall e Jlaad) o liul Alead) Cilayy aaead piliall gl Cile ghane ads Sy Llla JolSy Pink Jass Y
Unskilled labour is not guaranteed a minimum weekly wage and is paid only for work carried

out. The second stock item causing concern is product Wye. Product Wye is purchased by Pink
for resale and the 10 000 unit annual demand is again spread evenly throughout the year.

Ol aie sl Jeall Jilie Laid Lgaby s sald) e Alleall el HeaS0 0V sl lam S Y
AU gl Gl jinng ey saley Pink Product Wye gpiin Wye xite s Gl a3l SE
lall Slae e gsbally 6581 550 3325 10000

Incremental ordering costs are $100 per order and the normal unit cost is $20. However, the
suppliers of Wye are now offering quantity discounts for large orders. The details of these are:

sy WYE (53)50 0l ¢ b way . § 20 & Galall assgl) QilSss il JSU S 100 4 safiial) llall Cadlss
o o3 Jaaldi 3,8 illlll el e Cilagead (V)

Quantity ordered 4 slaall 4uaS1) Unit price ($)
Up to 999 20.00
1000 to 1 999 19.80
2 000 and over 19.60

The purchasing manager feels that full advantage should be taken of discounts and purchases
should be made at $19.60 per unit using orders for 2000 units or more. Carrying costs for Wye
are calculated at $8.00 per unit per year and this figure will not be altered by any change in the
purchase price per unit.

3any JXU S 19.60 s ¢hall e elpa) aany Glageadll e ALY aleia] a4 @liadl e gp
D iy g Al 5a g0 $ 8,00 xie Wye o LlaaY) (adl<s sl 2y . SST 555 2000 jelsl alasialy

Bang < il yra s b A8 12
Required:
1- Show the optimum batch size for the production of Exes. If this differs from the present
policy, calculate the annual savings to be made by Pink Ltd from pursuing the optimal policy.
Briefly explain the figures incorporated in your calculations.

) sl Shasal Cuals Gl dubudl e Cilisy 1 IS 1) LEXes zlaY il i) anall Lkl -1
clillen 8 Aapaall QB Slagl o) - Bl Aabndl £ L) (e it Pink Ltd e oy
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(The time taken to carry out a production run may be ignored.)
2- Advise Pink Ltd on the correct size of order for the purchase of Wyes.

Wyes ¢ )i callal manall aaal) iy Pink Ltd 48,40 3 sl apais =2
3- Briefly describe two major limitations, or difficulties inherent in the practical application, of
the model used in (a) to determine the optimum batch size.

aaall paail (1) 8 aadied) z3sall Leal) Gulaill doPlall clgmiall o Gl 208l e ol Slagl caa =3
sl JidY)

Problem .5.2

A company has determined that the EOQ for its only raw material is 2000 units every 30 days.
The company knows with certainty that a four-day lead time is required for ordering. The
following is the probability distribution of estimated usage of the raw material for the month:
38 o S any o 48,8 oyt lag 30 JS 3255 2000 2 sassll Lk 33ld £OQ o Syl saa) &) 58

el el Balall juial) alaand Il agysl) b Lad ol dxgl & calkal)

Usage (units) 1800 | 1900 | 2000 | 2100 | 2200 | 2300 | 2400 2500
Probability 006 | 014 | 030 | 0.16 | 0.13 | 0.10 | 0.07 0.04

Stock-outs will cost the company $10 per unit, and the average monthly carrying cost is $1 per
unit:

Bang JSI ST A peddl Al A8SS Jagiag ¢ sasng JSI S 10 4S80 (5 haall alas el
1- Determine the optimal safety stock.
2- What is the probability of being out of stock?
i) L s ae aaas —1

ool 3l dlaia) o L -2

Problem .5.3

Kattalist Ltd is a distributor of an industrial chemical in the northeast of England. The chemical
is supplied in drums that have to be stored at a controlled temperature.

The company’s objective is to maximize profits and it commenced business on 1 October:

Gy dieln Lo oAbl Baldl L) ()8 Jled B delia 45LasS ald 550 4 Kattalist Ltd
Adlyes 8230 )b dapy (B Leiyas

tousiST 1 8 Lllee | 4,80 clays 2 LY adand 58 4S50 Coaa
The managing director’s view The company’s managing director wishes to improve stock
holding policy by applying the economic order quantity model. Each drum of the chemical
costs $50 from a supplier and sells for $60. Annual demand is estimated to be for 10 000
drums, which the managing director assumes to be evenly distributed over 300 working days.
The cost of delivery is estimated at $25 per order and the annual variable carrying cost per
drum at $45 plus 10 per cent of purchase cost. Using these data, the managing director
calculates the economic order quantity and proposes that this should be the basis for purchasing
decisions of the industrial chemical in future periods.

LS zhgad Bulit DA e Gaiaally LliaY) dulu Gread 8 4A0 Jlall ol ey alall )l dga
sl llall J3 .8 60 s g luy Seaall (50 $ 50 Lol salall (e sy JS RS 1ls L galai@) eyl
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The purchasing manager’s view Written into the contract of the company’s purchasing manager
is a clause that he will receive a bonus (rounded to the nearest $1) of 10 per cent of the amount
by which total annual inventory holding and order costs before such remuneration are below
$10 000. Using the same assumptions as the managing director, the purchasing manager points
out that in making his calculations the managing director has not only ignored his bonus but
also the fact that suppliers offer quantity discounts on purchase orders. In fact, if the order size
is 200 drums or above, the price per drum for an entire consignment is only $49.90, compared
to $50 when an order is between 100 and 199 drums; and $50.10 when an order is between 50
and 99 drums. The finance director’s view The company’s finance director accepts the need to
consider quantity discounts and pay a bonus, but he also feels the managing director’s approach
Is too simplistic.

1ol ) i) slalse e Juanp 4l Jayi 8 4580 bl jone die 8 4 0Cl ciljidiall jone it dgag
sl o2a U8 callall CallSs (gsiad) (o 3aally Balial) Callss  Jlaa) 4y o3 alaall o Z3LI 3 10 Loy ($
b eha) die adf 1) lddl pae sl ¢ alad) ety S @lial V) s plasiuly .$ 10000 Jé
el sl e 4 Glagaad (et Cpjenal) of dids Load dalad ¢ cmd 4lilSa el el Jalasy o
2 Anlie ¢ Lo § 49.90 s lelaSl Al B Jaapdl jaas ol ¢ e 5l Jaaln 200 allall aas IS 13 ¢ adll
Sl Aeas o deey 99 550 o tlall 5sSs Laxie $ 5010 5. Jrey 199 5100 o ) osSs Lxie $ 50
ceie o Load ey 41 ¢ 5lalSe ping 4l Cilageadll 3 lail) ) dalad) 4580 I ol Jiy I )

el B alall adl)

He points out that there is a lead time for an order of three days and that demand has not been
entirely even over the past year. Moreover, if the company has no drums in stock, it will lose
specific orders as potential customers will go to rival competitors in the region to meet their
immediate needs.

Sle sdle L alall Alall A JalkIL Luilaia (K o) ) oy LT 4D 4 5 s dllia of 1) el
adlie ) opslainal (ALY Angin Cua saaae bl s ¢ giaall b Jualy AN s o) A 1Y) el

Apsill agilalial Ayl dalail byl
To support his argument, the finance director summarizes the evidence from salesmen’s

records over the past year, which show the number of drums demanded during the lead times
were as follows:
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Drums demanded Number of times each quantity
during three-day lead time of drums was demanded
106 4
104 10
102 16
100 40
98 14
96 14
94 2

In the circumstances, the managing director decides he should seek further advice on what
course of action he should take.

ade iy Y daad) liae dos mibaill e aiall Gilb agle a4 alad) o) jE ¢ Gl ol Jl
.o31a)

Required:

1- Calculate the economic order quantity as originally determined by the company’s managing

director.

2- Calculate the optimum economic order quantity, applying the managing director’s

assumptions and after allowing for the purchasing manager’s bonus and for supplier quantity
discounts, but without using an expected value approach.

Al ol ) el b lasas LS alai@) e 43S Ganal — 1

Cladal e slSy Zlad) amys alall joad) cliall Gk e B gala@) Gl ApS Gaual -2
cAaB il Al meia pladiul 53 (Sl ¢ gaall LS Glogad

3- Adopting the financial director’s assumptions and an expected value approach, and assuming
that it is a condition of the supplier’s contract that the order quantity is to be constant for all
orders in the year, determine the expected level of safety (i.e. buffer) stock the company should

maintain. For this purpose, use the figures for the economic order quantity you have derived in
answering (2). (Show all workings and state any assumptions you make.)

S 0sS5 Of eaall die agyd (ge dapd adl (alils ¢ Al el meies el clialiil slael -3
A e qany (bl gaaadl ) oY) (siaal adsial gsiall s ¢ L) 3 Ol aead Al Y]
S Gael) +(2) DY) b Lemal A ol eV $aeS daldd) A6V aadiul (sl 13 L lgle Lalial)

(g psi calialyl gf S35 JleeY

4- As an outside consultant, write a report to the managing director on the company’s stock
ordering and stockholding policies, referring where necessary to your [ Solution ] to (1)—(3).
The report should refer, inter alia, to other factors he should consider when taking his final
decisions on stock ordering and stock holding policies.

Note: Ignore taxation.
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Problem .5.4
Whirlygig plc manufactures and markets automatic dishwashing machines. Among the

components that it purchases each year from external suppliers for assembly into the finished
article are window units, of which it uses 20 000 units per annum.

ple JS lpnds Al GliSall o e Al g V) GLLY) Jase <NT Gsadi st Whirlygig ple. 4S5 o i
s 3355 20000 Lgie paiins llg 38l Clang Sleill i) b lgasea] Gumylal) Gjend) (e

It is considering buying in larger amounts in order to claim quantity discounts. This will lower
the number of orders placed but raise the administrative and other costs of placing and
receiving orders. Details of actual and expected ordering and carrying costs are given in the
table below:

chy 4Sls dedidll ) sae Qi ) 13 e Al Clogeady Adlaall Sl il oAl 8 SE
o\ g dad gially Adadl) el ¥ 1/clillall Cad\Ss Jualds 355 . Lgadlinds coldlall apaiil (6581 Cadlally 4y Cagllsal)
tolial Jsandl 3 cpiaal

Actual Proposed
O = Ordering cost per order $31.25 $ 120
P = Purchase price per item $6.25 $6
I = (annual) Inventory carrying cost (as a percentage of the
purchase price) 20% 20%

To implement the new arrangements will require reorganization costs estimated at $10 000,
which can be wholly claimed as a business expense for tax purposes in the tax year before the
system comes into operation. The rate of corporate tax is 33 per cent, payable with a one-year
delay.

Jallly Lgy Al oSay s ¢ $10000 faer spial) alasill sole) Call<s saaal) iyl sl
ole sadd Al pa adas ¢ 2L)
Required:

1- Determine the change in the economic order quantity (EOQ) caused by the new system.
2- Calculate the payback period for the proposal and comment on your results.

Problem .5.5

Wagtail Ltd uses the ‘optimal batch size’ model (see below) to determine optimal levels of raw
materials. Material B is consumed at a steady, known rate over the company’s planning horizon
of one year; the current usage is 4000 units per annum. The costs of ordering B are invariant
with respect to order size; clerical costs of ordering have been calculated at $30 per order. Each
order is checked by an employee engaged in using B in production who earns $8 per hour
irrespective of his output.
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The employee generates a contribution of $1 per hour when not involved in materials checks
and the stock check takes five hours. Carrying costs amount to $15 per unit per annum.

The supplier of material B has very recently offered Wagtail a quantity discount of $0.24 a unit
on the current price of $24, for all orders of 400 or more units of B.

Oed Ol and Gy sl Glagad 8 Hla Y e dele JU$ T la)s daablie ulghy Calagall asiy
Lsinsaagll § 15 opanll Callss jla L cile L
greal ¢ § 24 AU Jal) el e sasll §0.24 58 4l Luad Wagtail 1a5e B saldl 350 e
B e ST 3385 400 (e bl
You are Required to:
1- calculate the optimal order level of material B, ignoring the quantity discount.
2- evaluate whether the quantity discount offered should be taken up by Wagtail;

3- explain how uncertainties in materials usage and lead time may be incorporated into the
analysis. Note: Ignore taxation.

fob Loy llae

el aad Jalad e ¢ B solall i) agil (g5 caal —1

. Wagtail ddauls (g el GaSl) aad J5lo & of g G 13) Lo anis =2
bl gyl 5585 el sl 4 SE aae dagl mes Say oS 500 =3

Problem .5.6

Mr. Evans is a wholesaler who buys and sells a wide range of products, one of which is the
Laker. Mr. Evans sells 24 000 units of the Laker each year at a unit price of $20. Sales of the
Laker normally follow an even pattern throughout the year but to protect himself against
possible deviations Mr. Evans keeps a minimum stock of 1000 units. Further supplies of the
Laker are ordered whenever the stock falls to this minimum level and the time lag between
ordering and delivery is small enough to be ignored.

Mr. Evans asd) s .Laker baal ¢ cilaiiall (e dauls desene s il Aaa 5ol 0 Mr. Evans
oSy alall las e Uslie Unai Sale Laker il g .§ 20 aly sans jeas ple S Laker (e 5255 24000
Oo el Gl 2y 335 1000 & 05338l e (ol sy Evans apd) Lading ¢ Aldiaal) cliladV) (e 4 ilaal
Dina addudlly bl Gy el Jealdll 005 ) sgidl 138 Y 093l (miy Laxie Laker (e cilalasy)

alalad Al 5 Ly
At present, Mr. Evans buys all his supplies of Lakers from May Ltd and usually purchases them
in batches of 5000 units. His most recent invoice from May Ltd was as follows:
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5000 (o Slads e ale agiisys May Ltd (e Lakers ;e ailalag) saes Evans adl i ¢ Jall cdgll 4
t ok WS May Ltd 4S50 (e 4l 3)5il Caaal culS sasg

$
Basic price: 5000 Lakers at $15 per unit 75000
Delivery charge: Transport at $0.50 per unit 2500
Fixed shipment charge per order 1000
78500

In addition, Mr. Evans estimates that each order he places costs him $500, comprising
administrative costs and the cost of sample checks. This cost does not vary with the size of the
order.

and 4SS5 Aoy Rl G b Ly 8 500 4dlSy anmy il S o Evans sl ek ¢ ol ) diLaYl
JH\P@J&""YW Al sda L chliwll

Mr. Evans stores Lakers in a warehouse that he rents on a long lease for $5 per square foot per
annum. Warehouse space available exceeds current requirements and, as the lease cannot be
cancelled, spare capacity is sublet on annual contracts at $4 per square foot per annum. Each
unit of Laker in stock requires two square feet of space. Mr. Evans estimates that other carrying
costs amount to $10 per Laker per annum.

falioe ol i gl 23l § 5 ilie Jisha Jla) diay oyas pagies 3 Lakers 3 Mr. Evans
b Bl e LbliaY) dead) il S ¢ Slagy) sie o) (Sa Y Al L ¢ el clikial dalial cile s gl
D%y bl (e Gumige (el g 3al) 3 Laker e sasy JS ki Lisin ol 2l § 4 e gis Sgie

Lisis Laker 08 10 ) Joi (gAY o) Callall of Evans awd)

Mr. Evans has recently learnt that another supplier of Lakers, Richardson Ltd, is willing, unlike
May Ltd, to offer discounts on large orders. Richardson Ltd sells Lakers at the following
prices:

May Ltd Se le slaeinl e ¢ Richardson Ltd sa, ¢ Lakers asyal jal 13)5e of hase Evans awdl ale
1l YL Lakers Richardson Ltd e 5yl cildlal) e cilagoad apiil ¢

Order size Price per unit $
1-2999 15.25
3000-4999 14.50
5000 and over 14.25

In other respects (i.e. delivery charges and the time between ordering and delivery), Richardson
Ltd.'s terms are identical to those of May Ltd. You are required to:

May L il dalhe .Richardson Ltd ugyi ol ¢ (abadlly callall g ciglly duasill asu)y &) al 2155 e
.Ltd
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Required:

1-calculate the optimal re-order quantity for Lakers and the associated annual profit Mr. Evans

can expect from their purchase and sale, assuming that he continues to buy from May Ltd;

2- prepare calculations to show whether Mr. Evans should buy Lakers from Richardson Ltd

rather than from May Ltd and, if so, in what batch sizes;

3- explain the limitations of the methods of analysis you have used.... Note: Ignore taxation.

oo Evans sl Wiy of oS ) L Adagall il =L Y1s Lakers 28580 Tl (llal) sale] daS cawal=1
- May Ltd e eyl Jualgy 4l Gaalil e ¢ audly o]

May (1 Ya Richardson Ltd .« Lakers «lpd Evans wdl Je ooy 0lS 13 Lo lelsy cililua slacy 8 -2

- ledll) alaal o Lé Gl L) IS 1305 ¢ Ltd

il Jalas sidaadla .. lgieadind A Qs (3l cilagane myd) =3

Problem .5.7
A company needs to hold a stock of item X for sale to customers.
Although the item is of relatively small value per unit, the customers 'quality control
requirements and the need to obtain competitive supply tenders at frequent intervals result in
high procurement costs.
ALl X peiall (e (5 3y BaliiaY) ) 48500 i

Jsanll ) dalally il sasal) 4dlhe cllliie oY) ¢ 5any JS) Lpast ytaa Aad 53 eaiall o o a2)l) o

eyl CallSs o i) ) g ) Sie by e Al a8 cilialia e
Basic data about item X are as follows:

Annual sales demand (D) over 52 weeks 4095 units
Cost of placing and processing a purchase order (procurement costs, Cs) $ 48.46
Cost of holding one unit for one year (Cy) $4.00
Normal delay between placing purchase order and receiving goods 3 weeks
You are Required to:
1-calculate:

(i) the economic order quantity for item X;
(i1) the frequency at which purchase orders would be placed, using that formula;
(iii) the total annual procurement costs and the total annual carrying costs when the EOQ
IS used,;
2- explain why it might be unsatisfactory to procure a fixed quantity of item X at regular
intervals if it were company policy to satisfy all sales demands from stock and if:
(i) the rate of sales demand could vary between 250 and 350 units per four-week period
(ii) the delivery delay on purchases might vary between three and five weeks suggesting
in each case what corrective actions might be taken;

o AN Al il 1) Aakiine @l e X ) e 356 4 sl ompall g e sSs 38 13l il =2
s Gasaall e lagial) Gl apen A4l
bl day)l U502 350 5250 G legsall (il Jame calisy of oSay
Ll ClehaYh Als JS 3 as bee bl Guwed s B0 0 bl o aluall el cglay 8 i
i) (K
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3- describe in detail a fully developed stock control system for item X (or other fast moving
items), designed to ensure that stock carryings at all times are adequate but not excessive.
Illustrate your answer with a freehand graph, not to scale.

Olaal asas ¢ (Aal) dagpu jualiall (e oyt o) X aull Q&I jodas ()55 Ay allai Juadilly Ciuay =3
cosbiay Gals oa Sl s dlila) mag L Adasie Caad (Sl IS Y aan (B 0g3aall (ial o

Problem .5.8

The financial controller of Mexet plc is reviewing the company’s stock management
procedures. Stock has gradually increased to 25 per cent of the company’s total assets and, with
finance costs at 14 per cent per annum, currently costs the company $4.5 million per year,
including all ordering and holding costs.

G A 525 L) Layysi g3aall 2133) A8 aend 5)10) clslia) daalias Mexet ple a$,al ) il a5y
A e L § ke 4.5 Tlla 36,80 (iS¢ Lsis L) 3 14 35 Qs Call€iyg ¢ a0 Jpual lea)

- opally il aly) Gl en
Demand for the company’s major product is not subject to seasonal fluctuations. The product
requires $6 million of standard semi-finished goods annually that are purchased in equal

quantities from three separate suppliers at a cost of $20 per unit. Three suppliers are used to
prevent problems that could result from industrial disputes in a single supplier.

G Ll ol e $ el 6 inal) llay L Asamssal) bl 45580 )l il o callall wumdy Y
LD Hadiad) 2y o JSU$20 A Gliaiie Cieme ADB (e dpsluie Ly Washd 2 g Lsie dxiad)
caly 2y5e b e liall Glelill e ani 8 ) JSLE) el (pjene

Stock costs $2 per unit per year to hold, including insurance costs and financing costs and each
order made costs $100 fixed cost and $0.10 per unit variable cost.

Gl alla IS5 Jasaill CadlSy cpalill CallSs lld b Lay o Lgy BaladU Audl 8 saay UV 2 (558l Callss
e A 308 U $ 0.10 543t Al $ 100

There is a lead time of one month between the placing of an order and delivery of the goods.
Demand fluctuation for the company’s finished products results in the following probability
distribution of monthly stock usage:

esd Aal Al claiall e llall L e iy L adlad) adidy Callal) an gu aals jed )8 551 ellia
toedll siaall plaainy Jull Jlasy)

Usage per month (units) 19400 | 23000 | 25000 | 27000 | 30000

Probability 010 |022 (036 |0.20 |0.12

The cost per unit of running out of stock is estimated to be $0.4.
8 0.4 il s paal) ald sas s A HaE

Required:

1- Calculate the economic order quantity for the semi-finished goods.

2- Determine what level of safety stock should be kept for these goods.

3- Calculate the change in annual stock management costs that would result if the goods were
bought from only one supplier. Assume that no quantity discounts are available.
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4- The financial controller feels that JIT (just-in-time) stock management might be useful for
the company, but the three suppliers will only agree to this in return for an increase in unit
price. Explain the possible advantages and disadvantages of JIT and briefly discuss whether or
not Mexet should introduce it.

Ariadll Ca ) o) ) 40 s — 1

Sl sdgl 4 Laliia¥) camy s aliaY) (sl (s gise aaai —2

Y asl Gyl dadd aaly 3yse (g Ao bl e 513 iy o8 M) gaiadl Al Byl CallSs 8 el Gluial) =3
Jalic 10eS Clagiad 2ag

sl o A anypall (K0 ¢ AN Bade (5% A (axmall gl () IIT (giae 1)) of S Ciball e —4
Mexet ey oIS 13 Lo Sl (285 JIT J dlinall Cogaally Whiall 7580 sangll e 50l Jilie Jaié clld e

N (J 4y

Problem .5.9

The Temp makes electronic thermostats for homes and offices. The Orlando division makes
one product, Auto herm, which has a standard cost of $33, consisting of $22 of materials and
$11 of conversion costs. In January, actual purchases of materials totaled $235,000, labor
payroll costs were $24,000, and manufacturing overhead was $76,000. Completed output was
10,000 units.

Auto herm a s laals laiie Orlando aud wiay .lSally Jiliall 4y 5SY) 5 al) ciladaie iy TEMP 56
i (k) SE OslS Lyl GallSs e 1T 5 sl (00 § 22 (e oS ¢ $ 33wl dpuls Al
il e i) cialyy ¢ § 24000 Alendl cily) adlSs cialiy ¢« § 235000 2lsall Aledll cilyidall )

3335 10000 JeSal z Y IS .$76000 pisil

The Orlando division uses a backflush-costing system that records costs in materials inventory
and conversion costs accounts and applies costs to products at the time production is
completed. There were no finished-goods inventories on January 1 and 30 units on January 31.

Call<s llny gl (93ae b CalSH) Jay 3l daadpell Za3 (ol aa SUas Orlando s sadiey
30 5 il 1 pall 4alill adudl o35 cllia (5 ol Lz lay) JWS) ey cilaiiall e Cadlall Budayy Jyail
Required:

1. Prepare journal entries (without explanations) to record January’s costs for the Orlando
division. Include the purchase of materials, incurrence of labor and manufacturing overhead
costs, application of product costs, and recognition of cost of goods sold.

2. Prepare the journal entry to recognize overapplied or underapplied conversion costs at the
end of January.
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Problem .5.10
Remote Components recently installed a backflush-costing system. One department makes 4-
inch speakers with a standard cost as follows:

A a4 Ggpa GpSa ahiay aalg and Axadjall Al HUs \);,A Remote Components <wld

: NS Al
Materials $9.40
Conversion costs $4.70
Total $14.10

Speakers are scheduled for production only after orders are received, and products are shipped
to customers immediately on completion. Therefore, no finished-goods inventories are kept,
and product costs are applied directly to cost of goods sold.

Y ¢l IS s ) Y clatiall gad g ¢ Ll S sy L o DU Cigeall S Algaa o3
el deloadl A e 3500 griial) CallSS ol iy ¢ aiuall Aalill giliadl ) jae Ll

In October, 2,200 speakers were produced and shipped to customers. Materials were purchased
at a cost of $23,980, and actual conversion costs (labor plus manufacturing overhead) of
$10,490 were recorded.

Jesatl) CllSs Jsas @35 «$23,980 Al Mgall ¢y i LU Lty i 380 2200 zl) 3 ¢ gt b
-$10,490 Al (Lalal) aiatl) Caall<s ) ALYl Aleall) didadl)
Required:

1. Prepare journal entries to record October’s costs for the production of 4-inch speakers.
2. Prepare a journal entry to recognize underapplied or overapplied conversion costs.

Problem .5.11

Sawtooth Meter manufactures a variety of measuring instruments. One product is an altimeter
used by hikers and mountain climbers. Sawtooth adopted a JIT viewpoint with an automated,
computer controlled, robotic production system. The company schedules production only after
an order is received, materials and parts arrive just as they are needed, the production cycle
time for altimeters is less than one day, and completed units are packaged and shipped as part
of the production cycle.

G o) Gulie s claiial aal L Gul@ll @il e degiie Ao gene auiaiy Sawtooth Meter  4Syd a5
ag oSl 2y ozl ala ae JIT las dgas Sawtooth Meter  adicl .Jlall giluies oshsatiall daediiing
¢ oslhe sa LS Ll o a1y alsal) Jpemgy ¢ callall 2Dl aay Lo WY Agany 3520 o . i gaSll Aandsy

Y 550 (g g haS ALK Clangll (s Lad wlys ¢ aals g (pe B g WY Gaplidd £ Y 5y50 iy

Sawtooth’s backflush-costing system has only three accounts related to production of
altimeters:
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materials and parts inventory, conversion costs, and finished-goods inventory. At the beginning
of April (as at the beginning of every month), each of the three accounts had a balance of zero.
Following are the April transactions related to the production of altimeters:

ool sigal Zlulh Gl L Gllus A6 e Sawtooth aSud (e daadijell 4KH) CallSs yaas Hl gging
JS A 3 L) Jol e Ay 8 L call Al i) (5380 e asatll Caulls ce Bl ls dlsall 530 g iyY)
i ) Gl sieal il dilaiall Jppdf cOlelat Ly L D DG clilaal) (e Glaa US dmy (S ¢ (Lel

Materials and parts purchased $273,800
Conversion costs incurred $ 89,600
Altimeters produced 12,800 units

The budgeted (or standard) cost for one altimeter is $21 for materials and parts and $7 for
conversion costs.

Required:

1. Prepare summary journal entries for the production of altimeters in April.

2. Compute the cost of goods sold for April. Explain any assumptions you make.

3. Suppose the actual conversion costs incurred during April were $90,600 instead of $89,600,
and all other facts were as given. Prepare the additional journal entry that would be required at
the end of April. Explain why the entry was necessary.

Problem .5.12
Zodiac Sound Co. manufactures audio systems, both made-to-order and mass-produced
systems, that are typically sold to large-scale manufacturers of electronics equipment. For
competitive reasons, the company is trying to increase its Manufacturing Cycle Efficiency
(MCE) measure. As a strategy for improving its MCE performance, the company is considering
a switch to JIT manufacturing. While the company managers have a fairly good feel for the
costs of implementing JIT, they are unsure about the benefits of such a move, both in financial
and nonfinancial terms. To help inform the ultimate decision regarding a move to a JIT system,
you’ve been asked to provide some input. Fortunately, you’ve recently attended a continuing
professional education (CPE) workshop on the costs and benefits of moving to JIT and
therefore feel comfortable responding to management’s request.
s ¢ 8 Ly Lealiy) &y ) Adal) ) s ¢lgus el dalail ayiay Zodiac Sound 484 i
ol Baly) A58 Jslad Al il ey s o Ans iKY el Axiad) a0 ) Bale Lgay
i« MCE ¢l pntl dagliinlS . (Manufacturing Cycle Efficiency) (MCE) muaill 550 30S
VI e JIT 20 Callssy Lo aa ) s 5wl 3500 gpae of o & WJIT gl aldas ) Jsall 4S50
ol Al Lhall aaas b sacluall LI e s AW Gaalil (e sshall s Jie 8 e oeSlie ye agl
el adaill Jae dyy hage Cipan a8 all el LA ey i dlie calla ¢ JIT Qs Y Jlasy)
)Y Gl i) 8 Al e by ¢ JIT ) JEsy) Sl CadlSs Jsa (CPE) el

Required: 1. Define the terms value-added time, non-value-added time, and manufacturing
cycle efficiency (MCE). Conceptually, how are activities included in the first two categories
determined? (That is, how does one know what activities are considered “value-added”?)
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ialll (e ((MCE) wiaill 550 52y ¢ dad Canmy ¥ (oM Cglly ¢ A Cinmy (o3 gl dag i aaas ]
Dt ) A a Le epall Cipay (oS ¢ ina) Sl Gl 8 dasaal el et 2 (o ¢ dranlidl)
2. Define the terms manufacturing cycle time and processing (manufacturing) time. How can
processing time be broken down further?

¢ 51 ISy dallaall g apnsi (Say S L (@iall) Aadleal) g5 agiaill 8y50 dag i a3 .2

3. Given the estimated data below, calculate and interpret the MCE (to 2 decimal places, e.g.,
0.38456 = 38.46%) for both the current manufacturing process and the proposed process after
implementing JIT:

0.38456 « Jiall Juw e ¢ gipie iliie ) MCE iy aluay &8 ¢ 5Ll 3paial) cililydl ) il W3
tJIT 2855 2y A sl Alenlls Al i) dlee (ge JSU(738.46 =

Activity Current System After JIT Implementation
Storage 60 minutes 20 minutes
Inspection 30 minutes 15 minutes
Moving 45 minutes 15 minutes
Processing 60 minutes 30 minutes

4. What is the percentage change (to 2 decimal places) in average MCE anticipated under JIT?
5. What additional nonfinancial performance indicators might management monitor in
conjunction with the move to JIT?

ST Cinsas dgiall MCE Lawsia b (ofinpdie Gpiliie ) il 2 sidl il 8 La .4
IT ) S pe al5ills Lgidhe 5y ¢Sa ) Al Al e 01 Clydine A L .5

Problem .5.13

Much discussion at your organization recently has centered on the notion of lean. In
preparation for an upcoming meeting of senior managers across business functions, you have
been asked to prepare an explanatory memo. Your memo should address, at a minimum, the
following issues: (1) the definition of lean, (2) the strategic value of adopting lean principles
for your organization, (3) the anticipated costs and benefits of moving to lean, (4) implications
of the move for cost-system design, and (5) suggested sources for additional information
regarding these issues.

Ciillay e el HLST A0 s Tolawin) L A8LE ) osgie o 1ae clinwge 8 cililid) (e LEN &K,
¢ AL Caad (1) Al eSEal ¢ JV) e o eliSie Jili o cany Auasias 3553 dae) @i calh ¢ Jaall
DB (4) ¢ a1 QDU dad siall 5silly CallSal) (3) ¢ Slingad 28N (5ol 2laieY L) dagll (2)

- A WU apenail 55haall oda e 4 fidl)
Required:

Prepare a memo for management that addresses the five issues noted above. In responding to
this assignment,

agal) o3 e 3 odlel ), uadl) bl Sl 300 5,800 ey
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Problem .5.14

Watlow Electric Manufacturing Company introduced lean principles in 2005 and reported a
successful implementation in 2008. Watlow began with the implementation of lean principles
and then adopted value-stream management (VSM) using the value-stream income statement.
As expected, the use of VSM achieved better decision making (previously the firm had treated
direct labor as a purely variable cost that varied with volume; after VSM it was clear that the
behavior of labor costs was far more complex), reduced inventory, reduced manufacturing
cycle times, and improved communication and coordination among employees. It was this
latter result—better communication—that surprised Watlow management as employees began to
work as teams that focused on the key success factors for the firm. The steps taken by Watlow
to implement lean included:

b Guld e bl 2005 ale o ALl 52l Watlow Electric Manufacturing Company a8,i <
Al Ja Al alaaiuly (VSM) dadl) (g yme 5yla) < &3 &8LE toalue Guday Watlow @iy L2008 ale 4
el e spalad) Alead) Jalas 458l culS Gl 3) Juadl 18 aiia Lglee VEM lasi) ia ¢ adsie s LS
¢ (5 Taat ST IS Aleal) CallSs Al (o meaalsl) (e OIS VOM ey ¢ amall DALy Calias diay 5 aie 4315
— 5y Aail) oda il L cpils gl  Bpastilly Sl (s ¢ qoiaaill s Gl (it ¢ gl pmid
Byl Zlaall delse o @iy 35S Jeadl 8 bl T Cua Watlow 3y)y) clali ) - Juadl Jualss

toh Lo A8l gulail Watlow Lgaas) ) culghadl) Chiecas L4840

e Identify the main value streams of the company (Watlow selected value streams
consisting of 25-150 employees each; more than 90% of the company’ s employees
were assigned to a value stream).

e Determine the key measures for achieving the company’ s strategic goals (these
included measures of quality, safety, on-time delivery, and cost).

e Adapt the accounting system to VSM (this included changes in the accounting for direct
materials, direct labor, and overhead).

JS lalase 150-25 (e (oS il Watlow (g 5yliaall el culian) 4S50 Luwyl) dagll s aoat o
(el e ) AAN ilage 50 790 (o AT Gl 5 clgia

Gl b aluilly Tadly 535al) anlie o3 Jadig) 4,80 dnliu) Cilaa) st Lt )l il s e
(Aadally sasdl)

e liilly 5yalall Dleally 5500 Asall Al 3 byl Jady 13a5) VSM ge dpulaall olas (i @
(il

Required:
Given the implementation of lean as described above, what do you see as the challenges ahead
for Watlow? What features of lean accounting have yet to be implemented?

Clias o Lo € Watlow 1 el b alia) cilasil) o Lo ¢ odlef punge sa WS Lean L)l Gulss ) kil
€any a2 oy o) ) 380 Lpaladl)
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Problem .5.15

You have recently been hired as the management accountant for Delta Technologies Inc. The
company produces a broad line of subassemblies that are used in the production of flat-screen
TVs and other electronic equipment. Competitive pressures, principally from abroad, have
caused the company to reexamine its competitive strategy and associated management
accounting and control systems. More to the point, the company feels a pressing need to adopt
JIT manufacturing, to improve the quality of its outputs (in response to ever-increasing
demands by consumers of electronic products), and to better manage its cost structure.

Gilaganil) (ge dauly desane 48,30 zun . Delta Technologies Inc. 4S,al )y cuulasS hase dliwei &
Lgrall ol LA Y1 Clanall (e by s dadanadl lilall iy sl sheal i 8 aaaaud Al de )
s Apulad) Aakily dpdlal) lgiaglinl 8 kil salel 45500 olE ) WD e bl OS5 Al
Alain) Lela e sasa Cpanl ¢ JIT g SlieY dalall dalally A58 peis @lld (o ST L Ly Adadyall GylaY!

Pl (S 2K (S 3yl ¢ (R S clainall  Sleian 8 Ga el 3affiall cbllall

A year ago, Delta acquired, via a 5-year lease, new manufacturing equipment, the annual cost
of which is $500,000. To support the move to JIT, however, Delta would have to acquire new,
computer controlled manufacturing equipment, the leasing cost of which is estimated at $1
million per year for 4 years. If the company were to break its existing lease it would incur a
one-time penalty of $275,000.
all 500 Aysiad) gl 415 ¢ saan aoial Glane o ¢ Glsin 5 diae ey die ye Delta wimivl ol Jé
idaulsy g aSal) S aa il Glare e Jseanll Delta Lo cpmipn @l gy ¢ JIT ) JEY) ac ) . $
Jeatiud ¢ Jall Slaiy) Sie iy 4580 Cald 13) . Culgie 4 50a) Lsin § (pley lapali 465 0855 ¢ il
Baals 5yal $275000 la)as da)e
The replacement equipment is expected to provide significant decreases in variable
manufacturing cost per unit, from $50 to $35. This reduction is attributed to faster setup times
with the new machine, faster processing speed, a reduction in direct material waste, and a
reduction in direct labor expenses (because of increased automation). In addition,
improvements in manufacturing cycle time and improvements in product quality are expected
to increase annual sales (in units) by approximately 25% (based on a current volume of 40,000
units).
G- 835 A8 50 e bang IS 8yl pinaill A 3 50 Galias) ) Al clasal) g5 o adsiall (e
¢ 3ydladl algadl caliley sty ¢ @_fﬁ\ dallaall dejug ¢ Baaall ASLll xa &)u‘\ﬂ Alacy) i gl &) palaany) i
8)50 iy b il gon o adgidl Ge el ) ALYl (Al 5al) o) spdluall Alleal) culiss Julisg

AU Jal aaal) e 5l 725 Jgay (@il dygiadl clagaal) 325 ) geinall 335n g8 il apiaail
(3335 40000
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Additional financial information regarding each decision alternative (existing equipment versus
replacement equipment) is as follows:

p A sail) o (D) e Jilie 5agasall cilaadll) 1B Ji S (ampeads A8ln) Bulle ilaslae

ITEM Pre-JIT Post-JIT
T gé JIT 2y
Selling cost per unit $5.00 $5.00
Average per-unit cost of Direct Materials Inventory 15.00 12.00
Average per-unit cost of WIP Inventory 25.00 20.00
Average per-unit cost of Finished Goods Inventory 40.00 30.00
Selling price per unit 70.00 70.00

replacement equipment will greatly reduce the need for inventory holdings. The annual
inventory holding cost, based on the company’s (after-tax) weighted-average cost of capital, is
10%. Based on engineering estimates provided to Delta by the lessor company, all inventory
holdings (direct materials, WIP, and finished goods) can safely be cut in half from current
levels. Currently, Delta holds, on average, 4 months of raw materials inventory, 3 months of
WIP inventory, and 2 months of finished goods inventory—all of which are based on
production requirements.

Sle Bl o gl giaddl BliaY) A8 s Lo aall oAt ) dalall e S 0S8 ) Jladie) Sl
Ji e Delta Y desiall dpnigh) bl ) Taliid 710 4S50 (dgpal) 2n) zapall JUal) (ol 4605 Lo i
Ol (piall Al abdly ¢ Jarall a2 15 ¢ 8p3lall alpall) @gdaall (AT auen it (Sar ¢ Byapall A8,
3 5 alall alsd) Gsiae o el 4 5 ¢ Lawgd) o Delta Lss ¢ Wla L4l Gl e caaill
) clikie J) i WS — salall L) delaadl (53 e el ¢ Jaill Cand Z Y (558 e el

Required

1. Essentially, how is a JIT manufacturing system different from a conventional system?

2. What is an appropriate role for management accounting regarding a company’s adoption of a
JIT manufacturing system?

3. Based on the information presented above, determine the annual financial benefit (including
reduction in inventory carrying costs) associated with the proposed move by the company to
JIT. (Round your final answer to the nearest whole dollar.)

4. What is the projected first-year net financial effect of investing in the new equipment in
conjunction with a move to JIT? Based on an analysis of financial considerations alone, should
the company make the switch to JIT? Why or why not?

5. What additional considerations (both qualitative and quantitative) might bear on the decision
at hand?

oadall Sl e JIT auead s caling ol bl US55 .1
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Problem .5.16

Bateman Company produces helmets for motorcycle riders. Helmets are produced in batches
according to model and size. Although the setup and production time vary for each model, the
smallest lead time is six days. The most popular model, Model HA2, takes two days for setup,
and the production rate is 750 units per day. The expected annual demand for the model is
36,000 units. Demand for the model, however, can reach 45,000 units. The cost of carrying one
HAZ2 helmet is $3 per unit. The setup cost is $6,000. Bateman chooses its batch size based on
the economic order quantity criterion. Expected annual demand is used to compute the EOQ.

e pill e aanlly hlll Gy clady e 3580 £l Ly Ayl clalall (S) clda Bateman 4S5 g
¢ HA2 z3sai ¢ lesas YV Shhal i ol diu o o5 Q8 0 V) ¢ zasa JS0 Lyl slacy) iy il
3255 36000 5 zisaill o adsiall gsiad) bl Lopll 8 53m5 750 zZUY) Janag ¢ e e

WS saasll $3 (HA2) 33 (a0 4SS dls sy 45000 ) z3sall o llall Joay of oSy ¢ lld e
csiad) gl ) axding oo baBY] Y1 B Jlea o 2l 22831 aaa Bateman sy .$ 6000 dacy)
E0Q wlual

Recently, Bateman has encountered some stiff competition—especially from foreign sources.
Some of the foreign competitors have been able to produce and deliver the helmets to retailers
in half the time it takes Bateman to produce. For example, a large retailer recently requested a
delivery of 12,000 Model HA2 helmets with the stipulation that the helmets be delivered within
seven working days. Bateman had 3,000 units of HA2 in stock. Bateman informed the potential
customer that it could deliver 3,000 units immediately and the other 9,000 units in about 14
working days—with the possibility of interim partial orders being delivered. The customer
declined the offer; the total order had to be delivered within seven working days so that its
stores could take advantage of some special local conditions. The customer expressed regret
and indicated that it would accept the order from another competitor who could satisfy the time
requirements.

e Cpandliall (s (S Auial alias e diald — 50l Audlia) ey Bateman aaly ¢ 5,aY) 459 3
¢ Jall Juw e .zGDU Bateman 48t i) cigll cauay 8 Al et ) leadudy GIbAN ~1) o
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Required:

1. Calculate the optimal batch size for Model HA2 using the EOQ model. Was Bateman’s
response to the customer right? Would it take the time indicated to produce the number of units
wanted by the customer? Explain with supporting computations.

da sl Ga e Bateman 3 o€ da LEOQ zisar alasiuly HA2 zigall Jidy) Zaddll aas caual .1
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2. Upon learning of the lost order, the marketing manager grumbled about Bateman’s inventory
policy. “We lost the order because we didn’t have sufficient inventory. We need to carry more
units in inventory to deal with unexpected orders like these.” Do you agree or disagree? How
much additional inventory would have been needed to meet customer requirements? In the
future, should Bateman carry more inventory? Can you think of other solutions?

Ay () Law' Bateman 48,5 dalal) giaal) dube ol Grsutl) e el ¢ astial alhlly ade xie L2
Jie Axdgiall e Sl pe Jalaall Gojaall 8 Classll (e aiall a0 () dalay gad LS i Ll oSy ol
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fepal dola 3 il ey Ja 53l (e 540l Bateman

3. Fenton Gray, the head of industrial engineering, reacted differently to the lost order. “Our
problem is more complex than insufficient inventory. | know that our foreign competitors carry
much less inventory than we do. What we need to do is decrease the lead time. | have been
studying this problem, and my staff have found a way to reduce setup time for Model HA2
from two days to 1.5 hours. Using this new procedure, setup cost can be reduced to about $94.
Also, by rearranging the plant layout for this product—creating what are called manufacturing
cells—we can increase the production rate from 750 units per day to about 2,000 units per day.
This is done simply by eliminating a lot of move time and waiting time—both non-value-added
activities.” Assume that the engineer’s estimates are on target. Compute the new optimal batch
size (using the EOQ formula). What is the new lead time? Given this new information, would
Bateman have been able to meet the customer’s time requirements? Assume that there are eight
hours available in each workday.

Gaaall Cpa lags ST LICaS . ailiall a1 ola lilide ¢ Leliall dunigl) Gty ¢ Fenton Gray Jas 3y oS .3
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4. Suppose that the setup time and cost are reduced to 0.5 hour and $10, respectively. What is
the batch size now? As setup time approaches zero and the setup cost becomes negligible, what
does this imply? Assume, for example, that it takes five minutes to set up, and costs are about
$0.864 per setup.

Gl ae SOV Aadll aaa g Lol Jsl) e $ 10 5 dels 0.5 L dalally dacy) iy Qi 5 4l (gl L4
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Problem .5.17

Choosing suppliers for JIT purchasing .

Arjun Manraj runs a print shop. Manraj requires 100 000 boxes of printing paper each year. He
wants his suppliers to deliver the boxes on a JIT basis in order quantities of 400 boxes. Papyrus
Ltd currently supplies the paper to Manraj. Papyrus charges $100 per box and has a superb
reputation for quality and timely delivery. Manraj reports the following revenue and cost
information for a typical print job:

JIT o3l Cpjend) Lol

O a4 Lale K delball 5y (e @saia 100000 Arjun Manraj ki .dadas ua Arjun Manrgj
Manraj ) sl a5 Ulls Papyrus Ltd o . 350a 400 e calaaSs JIT ald e Galiall il 40350
L Canliall A 8 sl Basad) Cum (e Aadl) Arass @By ¢ Gedia U S 100 gl By Al &l
tadsai Ao bk dagal 4l dalilly <ol Y1 )& Manraj

Sales $100 000
Costs of printing paper ($100 per box x 400 boxes) $40,000
Other direct materials (ink, etc.) $ 2,000
Variable printing costs (other than materials) $ 3,000
Fixed printing costs $ 25,000
Variable marketing and distribution overhead $ 1,000
Fixed marketing and distribution overhead $ 12,000

Suffolk Leaves Ltd has approached Manraj with a proposal to supply all 100 000 boxes to
Manraj at a price of $95 a box. The savings in purchase costs are substantial and Manraj is
tempted to accept Suffolk Leaves’s offer, but before doing so, Manraj decides to check on
Suffolk Leaves’s reputation for quality and timely delivery. The information Manraj gathers is
not all positive.

cGs2uall § 95 e 393a 100000 - Manraj w5l )58l Manraj 4S,i, Suffolk Leaves Ltd «lx
DA ¢y Gl Ja o<l o Suffolk Leaves (ae Jod J) Manra) dus S ehall callss 4 gl
laand Al Glosledl) Laliall cigll 8 sl 3asal) Cus (e Suffolk Leaves daaw o @isill Manraj

Al LS Cad Manraj

Manraj estimates that late deliveries from Suffolk Leaves would lead to his incurring overtime
and subcontracting costs of $30 000 per job on ten jobs during the coming year. Manraj also
recognizes that Suffolk Leaves’s paper quality is not uniformly high and ink sometimes
smudges after printing. Manraj expects that smudging would occur on five jobs during the year.
Manraj would then have to buy paper in the open market at $110 per box and rerun the job.
Manraj does not expect both delivery problems and quality problems to occur on the same jobs.
Manraj requires a rate of return of 15% per year on investments in stock.

Ohll e a8l CallSsy bl cdgl oo ) gasie Suffolk Leaves o aliall adul) of Manraj sy,
Suffolk Leaves G)s 335 of Lad Manraj ¢lysi . Jial aladl Dla Caillay yie b dadas JSI$ 30000 alld
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Jas Manraj 3 qallasi L caillagll iy b 335all CDISELy Juasill 8 CISEe Gigan Manra) adsis ¥ dsdssl)
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Required

1- Calculate changes costs if he purchases paper from (a) Papyrus and (b) Suffolk Leaves.

Which supplier should Manraj choose only on the basis of the financial numbers given in the

problem?
2- What other factors should Manraj consider before choosing a supplier?

sl .Suffolk Leaves’s paper Ghsl (b) s ol Gys (3) oo sl el a8 13) i) Cadls Caudial ~1
AICEA b syl L) (,ngz\ ol e Lsd Manraj o,tias of e 3y
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Problem .5.18

Backflush journal entries and JIT production ,

Kriigsmann AG has a plant that manufactures transistor radios. The production time is only a
few minutes per unit. The company uses a just-in-time production system and a backflush
costing system with two trigger points for journal entries:

A Bang JSI L (3lEY pmy LY iy il o)) Bieal wiiail leiias Kriigsmann AG 48,4 dllis
gesll yi8a 358 (Ul ks ae daadyall CodlSH) apand alaig sasad) G 8 ) sl A4S,
— Purchase of direct (raw) materials

— Completion of good finished units of product.
There are no opening stocks. The following data pertain to April manufacturing:

Direct (raw) materials purchased $8 800 000

Direct (raw) materials used $ 8500 000
Conversion costs incurred $4 220 000

Allocation of conversion costs $4 000 000

Costs transferred to finished goods $12 500 000
Cost of goods sold $11 900 000
Required

1 Prepare summary journal entries for April (without disposing of under- or overallocated
conversion costs). Assume no direct materials variances.

2 Post the entries in requirement 1 to the following T-accounts if applicable: Stock Control,
Conversion Costs Control, Conversion Costs Allocated and Cost of Goods Sold.

3 Under an ideal JIT production system, how would the amounts in your journal entries differ
from those in requirement 1?
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Problem .5.19

JIT purchasing, choosing suppliers .

Grano BV and Henco BV manufacture fairly similar remote-controlled toy cars. Sido BV, a
retailer of children’s toys, expects to buy and sell 4000 of these cars each year. Both Grano and
Henco can supply all of Sido’s needs and Sido prefers to use only one supplier for these cars.
An electronic link will make ordering costs negligible for either supplier. Sido wants 80 cars
delivered 50 times each year. Sido obtains the following additional information.

Ol JLadly ¢ JIT el
¢ Sido BV adgii .any e L pSaill oy eoas ) Agliie el @l aniaiy Henco BV 5 Grano BV a6
s Henco 1 (Say 5 Grano e S Lale S @bl 03a (0 4000 ay o1y JULY) GlalY 25525 48,8 a5
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aglay) clogledl e Juas, Sido Lale JS 350 50 35 80 arlus Sido ayy .« Gpenall o Y ,SE Y Callal)

Ll
Grano Henco

Purchase price of the car $50 $49

Relevant incremental carrying costs of insurance,

materials handling, breakage, etc., per car per year $11 $10

Expected number of stockouts per year resulting

from late deliveries 20 Cars 150 Cars

Stockout costs per car $25 $ 26

Expected number of cars sold that will be returned

owing to quality and other problems 40 Cars 140 Cars

Additional costs to Sido of handling each returned car $21 $21

Inspection costs per delivery $20 $28

Sido requires a rate of return of 15% per year on investments in stock.
Required

1- Which supplier should Sido choose? Show all calculations.

2- What other factors should Sido consider before choosing a supplier?

Al S e € SidO ejling of can 3y50 ol -1
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Problem .5.20

JIT production, relevant benefits, relevant costs

Turun Telelaitos Oy manufactures cordless telephones. Turun Telelaitos is planning to
implement a JIT production system, which requires annual tooling costs of $150 000. Turun
Telelaitos estimates that the following annual benefits would arise from JIT production.

¢ JIT ) aUas danl Turun Telelaitos lalaas ASLA) calgel)l apiasy Turun Telelaitos Oy 4S5 &
z6) e Lami agull 4y 2@l of Turun Telelaitos s .$ 150000 & Ay s <ol Cadlss (bl Al
JIT

a. Average stock will decline by $700 000, from $900 000 to $200 000.
b. Insurance, space, materials handling and set-up costs, which currently total $200 000,
would decline by 30%.
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c. The emphasis on quality inherent in JIT systems would reduce rework costs by 20%.
Turun Telelaitos currently incurs $350,000 on rework.

d. Better quality would enable Turun Telelaitos to raise the prices of its products by $3per
unit. Turun Telelaitos sells 30,000 units each year.

$ i 200 NS @li900 o ¢ $ <l 700 aiar (53l lasgia midin .
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ole JS 3255 30000 Telelaitos
Turun Telelaitos’s required rate of return on stock investment is 12% per year.

Required

1- Calculate the net benefit or cost to Turun Telelaitos from implementing a JIT production
system.

2- What other non-financial and qualitative factors should Turun Telelaitos consider before
deciding on whether it should implement a JIT system?

JIT z) 2l adn e Turun Telelaitos e aalall f sailall dla caal —1
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Problem .5.21

Effect of different order quantities on ordering costs and carrying costs, EOQ_.

Réve Andalou retails a broad line of Spanish merchandise at its Mont-St-Michel store. It sells
26000 Juanita linen bedroom packages (two sheets and two pillow cases) each year. Réve
Andalou pays Juanita, SA, $104 per package. Its ordering costs per purchase order are $72. The
carrying costs per package are $10.40 per year.

e daja 26000 auii -Mont=St-Michel s)aia & b)) adlaidl (e dauls 4 eae RéVe Andalou s
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Simone Voirbeau, manager of the Mont-St-Michel store, seeks your advice on how ordering

costs and carrying costs vary with different order quantities. Juanita, SA, guarantees the $104
purchase cost per package for the 26 000 units budgeted to be purchased in the coming year.

Calliy callall Callss caial) 4wS Jsa eliyeda « Mont=St-Michel ;i pae ¢ Simone Voirbeau culhy
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Required

1- Calculate the annual ordering costs, the annual carrying costs and their sum for purchase

order quantities of 300, 500, 600, 700 and 900, using the formulae described in this chapter.
What is the economic order quantity? Comment on your results.
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2- Assume that Juanita SA introduces a computerized ordering network for its customers.
Simone Voirbeau estimates that Réve Andalou’s ordering costs will be reduced to $40 per

purchase order. How will this reduction in ordering costs affect the EOQ for Réve Andalou on
their linen bedroom packages?

Uaddl L 43l Simone Voirbeau ad . LBl duwssae elsl 405 206 Juanita SA 48,5 of pagil -2
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Problem .5.22

JIT production, operating efficiency .

Mannklein AG is a major manufacturer of metal-cutting machines. It has plants in Frankfurt
and Stuttgart. The managers of these two plants have different manufacturing philosophies.
Liisa Kurunmaki, the recently appointed manager of the Frankfurt plant, is a convert to JIT
production and had fully implemented JIT by January 2018.

R (gpe - Stuttgart s Frankfurt 3 aibaas loal . calad) adad (flS6 aiatl (658 4835 a4 Mannklein AG
AL il il agual (aioadl

Jolay Jal&IL JIT cdas 285 JIT 21 ) alisas 25 ¢« Frankfurt guadl Bas eall pad) ¢ Liisa Kurunmaki
2018 by

Thomas Ahrens, manager of the Stuttgart plant, has adopted a wait-and-see approach to JIT.

He commented to Kurunméki : ‘In my time, I have forgotten more manufacturing acronyms
than you have read about in your five-year career. In two years’ time, JIT will join the
manufacturing buzzword scrapheap.” Ahrens continues with his ‘well-honed’ traditional
approach to manufacturing at the Stuttgart plant.

JIT & Cdnlly jUsiY) eie ¢« Stuttgart aias je « Thomas Ahrens el
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Summary operating data for the two plants in 2018 are as follows:

January- | April- July- October-
March June September | December
Manufacturing lead time (days)
~Stuttgart 8.3 8.2 8.4 8.1
Total set-up time for machines
Total production time
—Frankfurt 52.1% | 49.6% 43.8% 39.2%
Number of units requiring rework
Total number of units started and completed
~Frankfurt 64.7% | 59.6% | 52.1% 35.6%
—Stuttgart 53.8 56.2 51.6 52.7

Required

1- What are the key features of JIT production?

2- Compare the operating performance of the Frankfurt and Stuttgart plants in 2018. Comment
on any differences you observe.

ST 2y Gputyl) Sland) o Lo =1

Nedaadls sl i e 3le 22018 ale & Stuttgart s Frankfurt siad el o181 )8 -2
3- Kurunméki is concerned about the level of detail on the job-cost records for the cutting
machines manufactured at the Frankfurt plant during 2018. What reasons might lead
Kurunmaki to simplify the job-cost records?

Frankfurt poas 8 daiadl ahadll (S Jaall ol il cla 8 Jealiil) (s5inay Kurunméki aigs -3
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Problem .5.23

Jane plc purchases its requirements for component RB at a price of $80 per unit. Its annual
usage of component RB is 8760 units. The annual holding cost of one unit of component RB is
5% of its purchase price and the cost of placing an order is $12.50.

i 3235 8760 58 RB (&l (ggund) anladinl 3ass JU$ 80 Hnow RB (ys&all Lsilillaia Jane plc (g jiss

$12.50 & llal) s A6y o)yl jaw e ZRB S (Sl (e Baals sansl Ayl oppanl) 4als
Required
1- Calculate the economic order quantity (to the nearest unit) for component RB.
2 -Assuming that usage of component RB is constant throughout the year (365 days) and that
the
lead time from placing an order to its receipt is 21 days, calculate the stock level (in units) at
which an order should be placed.
3-
a- Explain the terms ‘stockout’ and ‘buffer stock’.
b- Briefly describe the circumstances in which Jane plc should consider having a buffer stock
of component RB.
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Problem .5.24

Backflush costing and JIT production.

The Acton Corporation manufactures electrical meters. For August, there were no beginning
inventories of direct materials and no beginning or ending work in process. Acton uses a JIT
production system and backflush costing with three trigger points for making entries in the
accounting system:

S dsh aas Vs il Al ose Gsiae @llin 0S5 Al ¢ Qe l el JALeS e gt ACTON 3,4 a6
Aagy 5 JAaY (DUl Jalss S ae Analyall Callally JIT £ aUas ACON padiny . Judill caad - GO A
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e Purchase of direct materials

e Completion of good finished units of product
e Sale of finished goods

Acton’s August standard cost per meter is direct materials, $24, and conversion cost, $18.
Acton has no direct materials variances. The following data apply to August manufacturing:

Direct materials purchased | $540,000 Number of finished units 19,000
manufactured
Conversion costs incurred ‘ $425,000 u Number of finished units sold ‘ 18,000 ‘

Required

1. Prepare summary journal entries for August (without disposing of under- or overallocated
conversion costs). Acton has no direct materials variances.

2. Post the entries in requirement 1 to T-accounts for Materials and In-Process Inventory
Control, Finished Goods Control, Conversion Costs Control, Conversion Costs Allocated, and
Cost of Goods Sold.

Problem .5.25

Backflush, Two Trigger Points, Materials Purchase And Sale (continuation of P 5.24 ). Assume
the same facts for Acton Corporation as in Problem P 5.24 , except that now assume Acton uses
a JIT production system and backflush costing with two trigger points for making entries in the
accounting system:

Acton o (V1 sl @l fac Lad ¢ P 3.24 40K ¢ WS Acton Corporation 48,4 lguds (§ilEall (il
e Purchase of direct materials
e Sale of finished goods.

The inventory account is confined solely to direct materials, whether these materials are in a
storeroom, in work in process, or in finished goods. No conversion costs are inventoried. They
are allocated to the units sold at standard costs. Any under- or overallocated conversion costs
are written off monthly to Cost of Goods Sold.
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Required

1. Prepare summary journal entries for August, including the disposition of under- or
overallocated conversion costs. Acton has no direct materials variances.

2. Post the entries in requirement 1 to T-accounts for Inventory Control, Conversion Costs
Control, Conversion Costs Allocated, and Cost of Goods Sold.

Problem .5.26

Backflush, Two Trigger Points, Completion Of Production And Sale (Continuation Of P 5.24 ).
Assume the same facts for Acton Corporation as in Problem P 5.24 , except that now assume
Acton uses a JIT production system and backflush costing with two trigger points for making
entries in the accounting system:

Acton o (N1 gl @l lac Lag ¢« P 5.24 4K & WS Acton Corporation 48,41 lgwss (3Eal) (a8
ulad) i 8 dpasal) 358 Jeaasll (DUl il pa Gaaipal) CadlSal) allaig JIT ) olas axdiay
e Completion of good finished units of product
e Sale of finished goods

The inventory account is confined solely to finished goods. Any under- or overallocated
conversion costs are written off monthly to Cost of Goods Sold.

Required

1. Prepare summary journal entries for August, including the disposition of under- or
overallocated conversion costs. Acton has no direct materials variances.

2. Post the entries in requirement 1 to T-accounts for Finished Goods Control, Conversion
Costs Control, Conversion Costs Allocated, and Cost of Goods Sold.

Problem .5.27

EOQ, Uncertainty, Safety Stock, Reorder Point.

Phillips Corporation is a major manufacturer of food processors. It purchases motors from
Viking Corporation. Annual demand is 52,000 motors per year or 1,000 motors per week. The
ordering cost is $360 per order. The annual carrying cost is $6.50 per motor. It currently takes 2
weeks to supply an order to the assembly plant.

Viking 45,5 (e GlSjaall (g Lalakall juaas eal miail ()< 38,5 . Phillips Corporation 4S5
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Required:

1. What is the optimal number of motors that Phillips’s managers should order according to the
EOQ model?

2. At what point should managers reorder the motors, assuming that both demand and
purchase-order lead time are known with certainty?

3. Now assume that demand can vary during the 2-week purchase-order lead time. The
following table shows the probability distribution of various demand levels:
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Total demand for Motors for 2 week 1600 1800 2000 2200 2400

Probability of Demand ( sum to 1.00) 0.05 0.20 0.50 0.20 0.05

If Phillips runs out of stock, it would have to rush order the motors at an additional cost of $5
per motor. How much safety stock should the assembly plant hold? How will this affect the
reorder point and reorder quantity?
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Problem .5.28

JIT purchasing, relevant benefits, relevant costs.

The Gibson Corporation is a manufacturing company that uses automatic stamping machines to
manufacture garage doors from rolled sheets of raw steel. Gibson’s inventory of raw steel
averages $600,000. Juan Sanchez, president of Gibson, and Jane Anderson, Gibson’s
controller, are concerned about the costs of carrying inventory. The steel supplier is willing to
supply steel in smaller lots at no additional charge. Anderson identifies the following effects of
adopting a JIT inventory program to virtually eliminate steel inventory:
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e Without scheduling any overtime, lost sales due to stockouts would increase by 700
units per year. However, by incurring overtime premiums of $90,000 per year, the

increase in lost sales could be reduced to 300 units per year. This would be the
maximum amount of overtime that would be feasible for Gibson.
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e Two warehouses currently used for rolled steel storage would no longer be needed.
Gibson rents one warehouse from another company under a cancelable leasing
arrangement at an annual cost of $80,000. The other warehouse is owned by Gibson and
contains 20,000 square feet. Three-fourths of the space in the owned warehouse could
be rented for $2.50 per square foot per year. Insurance and property tax costs totaling
$16,000 per year would be eliminated.
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Gibson’s required rate of return on investment is 15% per year. Gibson’s budgeted income

statement for the year ending December 31, 2017, (in thousands) is:

Revenues (20,000 units) $16,000
Cost of goods sold:

Variable costs $8,450

Fixed costs $3,280

Total costs of goods sold $11,730
Gross margin $4,270
Marketing and distribution costs:

Variable costs $1,045

Fixed costs $890

Total marketing and distribution costs $1,935
Operating income $2,335

Required:

1. Calculate the estimated dollar savings (loss) for the Gibson Corporation that would result in
2017 from the adoption of JIT purchasing.

2. ldentify and explain other factors that Gibson should consider before deciding whether to
adopt JIT purchasing.

Problem .5.29

Supply-chain effects on total relevant inventory cost.

Peach Computer Co. outsources the production of motherboards for its computers. It is
currently deciding which of two suppliers to use: Alpha or Beta. Due to differences in the
product failure rates in the two companies, 5% of motherboards purchased from Alpha will be
inspected and 25% of motherboards purchased from Beta will be inspected. The following data
refer to costs associated with Alpha and Beta:
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Alpha Beta
Number of orders per year 50 50
Annual motherboards demanded 10,000 10,000
Price per motherboard $108 $105
Ordering cost per order $13 $10
Inspection cost per unit $6 $6
Average inventory level 100 units 100 units
Expected number of stockouts 100 300
Stockout cost (cost of rush order) per stockout $4 $6
Units returned by customers for replacing 50 500
motherboards
Cost of replacing each motherboard $30 $30
Required annual return on investment 10% 10%
Other carrying cost per unit per year $3.50 $3.50

Required
1. What is the relevant cost of purchasing from Alpha and Beta?
2. What factors other than cost should Peach consider?

Problem .5.30

Supply-chain effects on total relevant inventory cost.

Couture Jeans orders high-quality denim fabric from two different suppliers: Designer Fabrics
and Cannon Cotton. Couture would like to use only one of the suppliers in the future. Due to
variations in quality, Couture would need to inspect 20% of Designer’s 30-yard bolts (rolls)
and 30% of Cannon’s. The following data refer to costs associated with the two suppliers.
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Designer Cannon
Number of orders per year 50 50
Annual bolts demanded 2,000 2,000
Price per bolt $200 $195
Ordering cost per order $150 $200
Inspection cost per bolt $30 $30
Average inventory level 20 units 20 units
Expected number of stockouts 10 10
Stockout cost of rush order $20 $15
Estimated number of jeans returned by customers 100 200
because of defective fabric
Cost of fixing jeans returned by customers because of $25 $25
defective fabric
Opportunity cost of investment 15% 15%
Other carrying costs per bolt per year $10 $10
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Required

1. What is the relevant cost of purchasing from Designer Fabrics and Cannon Cotton?
2. What factors other than cost should Couture Jeans consider?
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