STANDARD COSTS & VARIANCES
Standard costs act as benchmarks or norms against which we can compare what actually happened to evaluate performance. There are two standards: quantity standards (the amount we planned to use per unit) and price standards (the amount we planned to spend per unit of input—a unit of direct material, a labor hour, a POR). The standard cost is equal to the quantity standard times the price standard.

A variance is the difference between what was planned and what actually happened. We could compare budgeted amounts to actual results using the original master budget. However, if the number of units we planned to produce isn’t the same as the number we actually produced, we should use a flexible budget for the comparison. If there is a significant variance from standard, we will employ management by exception and seek a cause for the variance.
Standards are set by the combined efforts of accountants, engineers, purchasing agents, and production managers. Ideal standards assume 100% efficiency. Practical standards are set at levels that are achievable with reasonable efficiency. Six Sigma practices will encourage tightening standards over time as we reduce waste and spoilage. The price standard is the final delivered cost, net of discounts. The quantity standard is defined in the bill of materials, which lists all inputs and the expected amounts to be used.
For every product we can produce a standard cost sheet showing all material, labor, and overhead inputs. There are two parts to each standard cost (SC): a standard quantity (SQ) and a standard price (SP). The standard quantity is the amount of input that is expected to be used to produce one unit of product. For example, to make a t-shirt, I plant to use 2 yards of fabric. The standard price is the amount that is expected to be paid for each unit of input. For example, I expect to pay $3.50 for each yard of fabric. Standard price x standard quantity equals standard cost. SP x SQ = SC. To make a t-shirt, my standard cost is $3.50 x 2 yards = $7. Standards are created for all inputs to make a product. They are created taking into account normal waste for materials and downtime for labor. For example, when you make a t-shirt, some of the cut areas will be curved resulting in a necessary loss of material. Likewise, we allow for the time employees take work-breaks or when machines have to be serviced or maintained. We will calculate variances for DM, DL, VOH, and FOH.

For DM, DL, and VOH, we can use the same basic setup to calculate variances.


AP x AQ  
-
SP x AQ
- 
SP x SQA

AP is the actual price paid for the input 

AQ is the actual amount bought or used


AP x AQ is actual cost

SP is the standard price expected to be paid for the input


SP x AQ is what we expected to pay for what we bought or used
SQA is the standard amount of input we expected to use for the number of output units actually made. For example, if we expect cars to have 4 tires and we make 100 cars, the SQA would be 4 tires x 100 cars = 400 tires that can be expected to be used.

SP x SQA is what we would have expected to pay for the amount of input we expected to use to make the number of units we actually made. This is the same as a flexible budget amount.

How to find SQA: Multiply expected quantity per unit times the number of units manufactured.

If you compare the first two sets, AP x AQ and SP x AQ, the only difference is the price. For direct materials, we call this difference a price variance. The AQ in these calculations is the amount we purchased. (Price variance uses amount Purchased). For direct labor and variable overhead, we call this difference a rate variance (because we pay a wage rate). You may find the variable overhead rate variance called a spending variance. A variation of the formula is price variance equals AQ(AP – SP).
If you compare the second two sets, SP x AQ and SP x SQA, the only difference is the amount used. For direct materials, we call this difference a quantity variance. The AQ in these calculations is the quantity used—because we’re comparing expected usage to actual usage. (Quantity variance uses amount Used. Every Q has a U after it.) For direct labor and variable overhead, we call this difference an efficiency variance because we are measuring how efficiently (how long it took compared to how long it should have taken) the employees worked. A variation of the formula is quantity variance equals SP(AQ – SQA).
If the actual price or amount used is higher than the standard price or amount used, the variance is unfavorable. We’ll label the variance with a U for unfavorable.

If the actual cost or amount used is lower than the standard cost or amount used, the variance is favorable. We’ll label the variance with an F for favorable.

Calculating the variance is just the start. We will employ management by exception and investigate all variances that are significantly large when compared to the standard cost. Significant is defined by the company. It could be a certain dollar amount or a percentage of the standard. That variance could be either unfavorable or favorable. We will also watch the trend of the variance. If it is getting further from the standard each month, we will want to track the cause before it gets even worse. After we calculate the variances and decide which ones to investigate, we would next determine who could provide the answer to what caused the variance and then seek the cause of the variance. If it is something under our control, we need to work on our process to improve. If it’s not under our control, we may need to change the standards. A new labor contract or a general rise in prices would not be under our control. Having to work more hours because the machines were not properly maintained would be under our control. Variances should be calculated as soon as possible so that we can correct any problems found. That means the DM price variance should be calculated at the time of purchase, but the DM quantity variance would be calculated when the materials were used.
The advantages of using variances are that it assists the use of management by exception, promotes economy and efficiency, simplifies bookkeeping, and enhances responsibility accounting.

There are several problems with using variances. Managers may ignore other objectives, such as continuous improvement. Favorable variances may not always be good. For example, spending less on maintenance may give you a favorable rate variance, but could lead to breakdowns in the future, which could cause a work stoppage until the problem is fixed—at an even greater cost. If management emphasizes negative variances instead of seeking the cause so that it can be corrected, it can have a negative effect on employee morale. The standards may not be kept current or the reports may not be created in a timely fashion. Getting a price variance for materials a month after the purchase was made will not help correct the problem quickly. 

Example:
	Standards:  (for inputs)
	4,500 units to be produced
	

	
	
	Unit Cost
	

	Direct Labor
	2 hr. @ $9/hr.
	$18.00
	

	Direct Material
	4 lb. @ $2.60/lb.
	10.40
	

	Variable Overhead
	2 hr. @ $3.80/hr.
	7.60
	Total budgeted: $34,200

	
	
	$36.00
	Per unit


(Note that in calculating the variances we do not use the unit costs. We will be using the amount per unit (2 hours, 4 pounds) and the cost per unit of input ($9 per hour, $2.60 per pound, $3.80 per hour).

	Actual:
	4,800 units produced
	

	Direct Labor
	10,000 hr @ $8.60
	

	Direct Material
	30,000 lb. @ $2.50/lb
	Purchased

	
	20,000 lb. 
	Used

	Variable Overhead
	$35,900
	


Direct Labor:


AP x AQ


SP x AQ


SP x SQA

       $8.60 x 10,000

       $9 x 10,000

       $9 x (2 x 4,800)








   
        $9 x 9,600


$86,000


$90,000


$86,400





$4,000 F


$3,600 U



DL rate variance


DL efficiency variance

We would most likely talk with the production supervisor. A possible cause for the rate variance might be that we used more less-skilled workers than we had planned to. Less-skilled workers usually get paid less per hour. Or we may have had to pay overtime rates. 
There are three possible causes for the efficiency variance. If they were less skilled workers, it may have taken them longer to make the products. The material may not have been of good quality and more had to be used because of breakage. The machines may not be well maintained causing poor products to be made that had to be remade.
Direct Material:

Direct Material does not necessarily have to all be used when purchased. We can purchase more than we use because it can be stored (unless perishable). This causes us to split the variances into two parts—the price variance first using the amount purchased for the AQ and the quantity variance second using the amount used for the AQ. It’s only material variances that might have to be split. Note that if we use all the material we purchase, we do not have to split the variances.

AP x AQ


SP x AQ



       $2.50 x 30,000

       $2.60 x 30,000


$75,000


$78,000




$3,000 F


     DM price variance






SP x AQ


SP x SQA





       $2.60 x 20,000

     $2.60 x (4 x 4,800)









        $2.60 x 19,200






$52,000


$49,920








$2,080 U







      DM quantity variance

We might talk with the purchasing department to determine the cause of the price variance. Possible reasons for the favorable price variance might be that we bought poorer quality material, which is possible since we used more than we expected to. However, we may have used a different supplier who had lower prices. Or overall prices may have gone down. 
We would probably talk with the production supervisor to determine why more hours were worked. The materials may have not been of the quality expected and more broke in usage. The workers may not have been as highly skilled as planned. And the machines may not have been well maintained.

Since the price variance is calculated at the time of purchase and the quantity variance at the time of use, you may want to use the alternative formulas to calculate these two variances, especially if the amount purchased is not equal to the amount used. 

Material price variance = AQ(AP – SP).  

Material quantity variance = SP(AQ – SQA).

Variable Overhead:
Note: The POR (predetermined overhead rate) was calculated with the budgeted total variable overhead divided by the expected activity driver (direct labor hours budgeted for expected output). $35,200 / (2 x 4,500) = $3.80 per DLH. The SP is the POR for variable overhead. SP x SQA is the applied overhead or the flexible budget amount. The difference between the actual costs (AP x AQ) and the applied overhead (SP x SQA) is the over- or underapplied overhead.


AP x AQ


SP x AQ


SP x SQA


$35,900

      $3.80 x 10,000

      $3.80 x (2 x 4,800)








       $3.80 x 9,600

$35,900


$38,000


$36,480




$2,100 F


$1,520 U



    VOH rate variance
      VOH efficiency variance

The overhead was overapplied by $580. ($36,480 - $35,900). 

There could be many causes for the rate variance. They will require more investigation. The efficiency variance, since OH is based on DLH, will have the same cause as the DL efficiency variance. In other words, look at the usage of the activity driver to determine the cause of this variance.

