CHAPTER 10
STANDARD COSTS FOR CONTROL: DIRECT MATERIAL AND DIRECT LABOUR
ANSWERS TO QUESTIONS

10.1	Possible examples to discuss include an automatic garden watering system and the road speed limits. 
After discussions about the three parts of the control system (predetermined performance, measure of actual performance and comparison of actual with predetermined performance) it can be useful to move into discussions about the need to have a mechanism to adjust performance if it does not conform to the desired/expected performance. This can develop into a discussion about the need to motivate humans to adjust their performance if it does not meet the predetermined target since, unlike a thermostat, they do not have a mechanical response. Fines and loss of licence are penalties that may motivate individuals to adhere to road speed limits. Hence there is a need for management control systems. 

10.2	One method of setting standards is the analysis of historical data. Historical cost data provide an indicator of future costs. The methods for analysing cost behaviour, described in Chapter 3, are used to predict future costs on the basis of historical costs. These predictions then form the basis for setting standards. 
Another method for setting standards is engineering methods. These methods involve the analysis of a production process to determine what it should cost to produce a product. The emphasis shifts from what the product did cost in the past, to what it should cost in the future. An example of an engineering method is a time-and-motion study conducted to determine how long each step performed by direct labourers should require.
	The analysis of historical data is a less expensive method than engineering methods, and so may be the preferred method in many businesses. However, where there are new products or processes historic data will not provide accurate standards, so engineering methods may be used.

10.3	A perfection (or ideal) standard is the cost expected under perfect or ideal operating conditions. A practical (or attainable) standard is the cost expected under normal operating conditions. Many people question the effectiveness of perfection standards. They feel that employees are more likely to perform well when they strive to achieve an attainable standard than when they strive, often unsuccessfully, to achieve a perfection standard.

10.4	Standard costing can be implemented in service organisations where similar types of services (repetitive services) are produced. In these cases, standard quantities and costs can be developed for materials and labour. Standard costing is not suitable for costing and analysing services that are non-repetitive or customised.
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10.5	Toyota could use standard costing for control. For example, the standard cost of producing car doors would include standard materials used (pieces of sheet metal) and the standard price of the material, as well as standard labour costs (labour hours spent in cutting, stamping and welding operations and the standard wage rates paid for the hours worked) under normal operating conditions. The actual direct material and direct labour costs can then be compared to the standard material and labour costs allowed for the number of doors produced. These variances can pinpoint when:
· more (or less) material or labour has been used than the standards allowed
· the material prices or the wages paid are above (or below) the standard allowed.

10.6	A law firm could categorise services into different types according to consultancy provided—representation, letter drafting and document preparation/copying, etc.—and whether normal time or express time applied. Standard costs could then be applied to each type of service provided.
The standards can also specify the level of experience and/or qualifications of employees required at different stages of specific types of services and, therefore, the associated salary cost. This assists the firm to estimate the standard cost of each of the service types and make adjustments when wage rates change. 
By measuring the number of different types of services provided each month the firm can estimate the standard cost allowed for the total services produced, and can compare this cost to the actual costs incurred for the month. Estimating the variances between the standard costs allowed and actual costs incurred would provide the company with useful information for control; the analysis can highlight efficiencies, good and bad practices and future staffing needs.

10.7	The standard material prices and quantities can be set for the production of cricket bats by identifying the major materials used to produce the product. Standard material prices may be determined by considering the most recent material price for each material and any changes that are likely to occur in the budget year (including the effects of any anticipated changes in suppliers), changes in the design and different specifications for the materials required in production, and any taxes which may affect the price paid. Standard material quantities are estimated, again, by considering current/past usage of material for products, plus any changes in design and production processes that have or will occur, and any ‘learning effects’ that will reduce defects.

10.8	An unfavourable direct material quantity variance arises when the actual direct material used in production is more than anticipated in the standard. Possible causes include material waste due to lower quality materials or the use of insufficiently trained or less-skilled production workers than anticipated in the standard. Other causes could include theft of materials, spoilage and damage caused by workers and equipment. The use of more-skilled workers would raise an unfavourable labour rate variance and the interaction between variances should be discussed here. 

10.9	A direct material price variance is the effect of purchasing at a price more, or less, than the standard material price. An unfavourable direct material price variance means that a higher material price was paid than was anticipated when the standard was set. One possible cause is that material price increases were above those anticipated in setting the standards. Another possible cause is that higher priced material was used in production than was required, or anticipated, at the time the standards were set. A favourable variance has the opposite interpretation and causes.



10.10	An unfavourable direct labour efficiency variance indicates that more direct labour was used in production, compared to the standard. This may be caused by decreased efficiency in processing the products or less highly skilled labour being used (probably at lower wage rates so this could be suggested by a concurrent favourable direct labour rate variance). 
	Actions that might be taken to correct the variance are to review the production process to identify causes of inefficiency or whether there is a need to revise the standard, or make sure that the correct classification of labour is used in the future.

10.11	The statistical control chart is a plot of the standard cost variances over time, compared to a statistically determined critical value. The statistical control chart is used to highlight any variances that should be investigated further.

10.12	Factors that managers often consider when determining the significance of a variance are as follows: the size of variances, the extent to which the variances are recurring, trends in the variances, the controllability of the variances and the perceived costs and benefits of investigating the variances.
	We need to isolate significant variances for several reasons. Managers do not have the time to investigate all variances, it would be too costly to investigate all variances, and many variances do not require investigation and correction as they are a result of random causes and there is nothing to correct.

10.13	A favourable variance could be due to loose or inaccurate standards that are encouraging inefficient practices. Favourable variances can also occur due to unfavourable practices such as using inferior quality inputs, which lead to poor quality outputs and loss of sales.  

10.14	The manager in the best position to influence the direct labour efficiency variance usually is the production manager, as this manager is able to make decisions about the number of labour hours needed for particular jobs, noting that workers with different skills and expertise may be needed. More-experienced or higher qualified workers could complete the job sooner, using fewer labour hours and causing an efficiency variance.

10.15	Interaction between variances refers to situations where actions or decisions that impact one variance also impact other variances. This can make it difficult to assign specific responsibility for particular variances to individual managers. As an example, if poor quality material is purchased at a lower than budgeted price, there will be a favourable material price variance. However poor quality materials can lead to an increase in scrapped material (creating an unfavourable quantity variance), rejected finished units (increasing all costs per good unit), be difficult to handle so take longer to produce units of finished goods (causing an unfavourable labour efficiency variance and an unfavourable overhead efficiency variance), and reduce the quality of the output (ultimately affecting sales variances).  

10.16	 There can be various answers depending on the organisation located by the student.

10.17	The participation of managers in setting standards can lead to a greater commitment to achieving the standards. Where those managers work closely with the operations that are relevant to the standard, their participation can lead to more accurate and achievable standards. However, true participation means that they have influence over the standards that are set, which provides an opportunity to introduce slack into the budget (i.e. they can make the budget easier to achieve by setting less accurate standards). 

10.18	Students could provide a variety of different answers here. Many will concentrate on ways in which the standards are too lax, leading to lack of effort with regard to efficiencies and usage. Discussion can also move into consideration of what influences the standards, since increased efficiency in one period is likely to lead to tighter standards in the next period. 

10.19	Budgets are plans for the use of resources. The cost of resources that are used in producing products can be estimated in advance, based on the level of output required to meet predetermined objectives. The estimate of the cost of each unit of production, which includes the cost of materials, labour and overhead resources, is called the standard cost per unit. It is derived from the expected (i.e. standard) consumption of the resources per unit (e.g. how much material, how many labour hours per unit of output), and the expected cost per unit of the resource (again this is called the standard rate or price). 
In addition to providing the means to prepare complete budgets of resources required during a future period, the standard costs enable an analysis of performance during and after that period to assist cost management and identify efficient and effective processes or managers. This analysis depends on the comparison of actual resource consumption and costs with standard consumption and costs, since the standards are an indication of what the consumption and costs were expected to be for that level of activity.    

10.20	The traditional direct labour rate variance is defined as the difference between the actual and the standard labour rates multiplied by the actual number of direct labour hours. This rate variance is the joint result of differences between the standard and actual rate and using more (or less) hours than the standard allowance. In contrast, a pure rate variance is defined as the difference between the actual and standard labour rates multiplied by the standard direct labour hours allowed.


SOLUTIONS TO EXERCISES
EXERCISE 10.21 (10 minutes) Determining standard material cost: manufacturer
Raw	Initial	Unit	Standard
material	mix	cost	material cost
___________________________________________________________________________________
Nyclyn 		12 kg	$2.90	$34.80
Salex 		9.6 L	3.60	34.56
Protet 		5 kg	4.80	24.00
Standard material cost for each 10 litre container			$93.36

EXERCISE 10.22 Developing standard costs: manufacturer
Many examples could be used here. Answers would vary depending on the organisation chosen. 
Boeing has developed various commercial aeroplanes, such as the Boeing 787 Dreamliner. This type of mid-size aircraft is designed to fly long distances with improved fuel efficiency. In developing this new model, Boeing engineers would have developed very detailed plans for the aircraft design and for the production process. This would allow the calculation of standard materials and labour required to manufacture the new aircraft. Standard prices would be identified by the purchasing team, in consultation with the designers. In this example, the costing exercise would be an extremely detailed process due to the (possibly) thousands of components and materials involved. 

















EXERCISE 10.23 (30 minutes) 
Straightforward calculation of variances; variance diagrams: manufacturer 
1	
	Direct material price variance
	=
	PQ(AP – SP)

	
	=
	6500($12.00 – $12.25)

	
	=
	$1625 Favourable

	Direct material quantity variance
	=
	SP(AQ – SQ)

	
	=
	$12.25(4300* – 4000†)

	
	=
	$3675 Unfavourable

	*AQ = $51 600  $12.00 per kg

	

	†SQ = 2000 units  2 kg per unit


	Direct labour rate variance 
	=
	AH(AR – SR)

	
	=
	6450*($41.25 – $40.50)

	
	=
	$4837.50 Unfavourable

	*AH = $266 062.50  $41.25 per hour


	Direct labour efficiency variance
	=
	SR(AH – SH)

	
	=
	$40.50(6450 – 6000*)

	
	=
	$18 225 Unfavourable

	*SH = 2000 units  3 hours per unit

















2 
	Direct material price and quantity variances


	Actual material cost
	
	
	
	
	
	Standard material cost

	Actual quantity
	
	Actual price
	
	Actual quantity
	
	Standard price
	
	Standard quantity
	
	Standard price

	6500 kg purchased
	

	$12.00
per kg
	
	6500 kg purchased
	

	$12.25
per kg
	
	4000
kg allowed
	

	$12.25
per kg

	
	
	
	
	

	$78 000
	
	$79 625
	
	$49 000

	
	
	
	
	

	
	
	
	
	

	$1625 favourable
	
	

	
	direct material price variance
	
	
	
	

	
	
	
	
	
	
	

	
	
	4300 kg 
used
	
	$12.25
per kg
	
	

	
	
	
	
	

	
	
	$52 675
	

	
	
	
	
	

	
	
	
	$3675
unfavourable direct material 
quantity variance
	

	
	
	
	
	





	Direct labour rate and efficiency variances


	Actual labour cost
	
	
	
	
	
	Standard labour cost

	Actual hours
	
	Actual rate
	
	Actual hours
	
	Standard rate
	
	Standard hours
	
	Standard rate

	6450 hours
used
	

	$41.25
per hour
	
	6450
hours used
	

	$40.50per hour
	
	6000
hours allowed
	

	$40.50
per hour

	
	
	
	
	

	$266 062.50
	
	$261 225
	
	$243 000

	
	
	
	
	

	
	$4837.50 unfavourable
direct labour rate variance
	$18 225 unfavourable
direct labour efficiency variance
	

	
	
	
	

	
	
	

	
	$13 387.50 unfavourable
direct labour variance
	

	
	
	




EXERCISE 10.24 (15 minutes) 
Straightforward calculation of variances; variance diagrams: manufacturer
1 Ensure that the spreadsheet is constructed correctly. Data should only be keyed into the data section. No numbers should be keyed into the variance calculation section.
	Data
	
	
	
	
	

	Standard cost card
	
	
	
	

	Direct material per unit
	4
	kg        @
	$0.90
	per kg

	Direct labour per unit
	0.25
	hours  @
	$33
	per hour

	
	
	
	
	
	

	Actual data
	
	
	
	
	

	Production
	
	50 000
	units
	
	

	Purchases
	
	240 000
	kg        @
	$0.93
	per kg

	Direct material used
	$195 300
	for
	210 000
	kg

	Direct labour used
	$448 500
	for
	13 000
	hours

	
	
	
	
	
	

	Variances
	
	Negative is unfavourable, positive is favourable

	Purchase quantity
	
	240 000
	
	

	Purchase price per kg
	
	$0.93
	
	

	Standard price per kg
	
	$0.90
	
	

	Direct material price variance
	−$7 200
	
	

	Actual quantity used
	
	210 000
	
	

	Standard quantity for output
	200 000
	
	

	Standard price per kg
	
	$0.90
	
	

	Direct material quantity variance
	−$9 000
	
	

	Actual hours used
	
	13 000
	
	

	Actual cost per hour
	
	$34.50
	
	

	Standard cost per unit
	
	$33
	
	

	Direct labour rate variance
	
	−$19 500
	
	

	Actual hours used
	
	13 000
	
	

	Standard hours for output
	
	12 500
	
	

	Standard labour rate per hour
	$33
	
	

	Direct labour efficiency variance
	 
−$16 500
	
	




2    It should only be necessary to change two data items:
	Data
	
	
	
	
	

	Standard cost card
	
	
	
	

	Direct material per unit
	4
	kg        @
	$0.885
	per kg

	Direct labour per unit
	0.25
	hours  @
	$36
	per hour

	
	
	
	
	
	

	Actual data
	
	
	
	
	

	Production
	
	50 000
	units
	
	

	Purchases
	
	240 000
	kg        @
	$0.93
	per kg

	Direct material used
	$ 195 300
	for
	210 000
	kg

	Direct labour used
	$ 448 500
	for
	13 000
	hours

	
	
	
	
	
	

	Variances
	
	Negative is unfavourable, positive is favourable

	Purchase quantity
	
	240 000
	
	

	Purchase price per kg
	
	$0.93
	
	

	Standard price per kg
	
	$0.885
	
	

	Direct material price variance
	−$10 800
	
	

	Actual quantity used
	
	210 000
	
	

	Standard quantity for output
	200 000
	
	

	Standard price per kg
	
	$0.885
	
	

	Direct material quantity variance
	−$8 850
	
	

	Actual hours used
	
	13 000
	
	

	Actual cost per hour
	
	$34.50
	
	

	Standard cost per unit
	
	$36
	
	

	Direct labour rate variance
	
	$19 500
	
	

	Actual hours used
	
	13 000
	
	

	Standard hours for output
	
	12 500
	
	

	Standard labour rate per hour
	$36
	
	

	Direct labour efficiency variance
	−$18 000
	
	



We can see that the direct labour rate variance is now favourable.


EXERCISE 10.25 (15 minutes) Journal entries under standard costing: manufacturer

1	(a)	Raw materials inventory	216 000
		Direct material price variance	7 200
		Accounts payable			223 200
	(b)	Work in process inventory	180 000
		Direct material quantity variance 	9 000
			Raw materials inventory			189 000
	(c)	Work in process inventory	412 500
		Direct labour rate variance	19 500
		Direct labour efficiency variance	 16 500
			Wages payable			448 500
	(d)	Cost of goods sold	52 200
			Direct material price variance			7 200
			Direct material quantity variance		 9 000
			Direct labour rate variance 			19 500
			Direct labour efficiency variance	 	16 500
2
	Raw Materials Inventory
	
	Direct Material Price Variance

	216 000
	189 000
	
	7 200
	7 200

	Work in Process Inventory
	
	Direct Material Quantity Variance

	180 000
	
	
	9 000
	9 000

	412 500
	
	
	
	

	Accounts Payable
	
	Direct Labour Rate Variance

	
	223 200
	
	19 500
	19 500

	Wages Payable
	
	Direct Labour Efficiency Variance

	
	448 500
	
	16 500
	16 500

	
	
	Cost of Goods Sold

	
	
	
	52 200
	





EXERCISE 10.26 (30 minutes) Reconstructing standard cost information from partial data: manufacturer 
	
	Direct material
	Direct labour

	Standard quantity per unit of output
	2.75 kg per unit c
	3 hours per unit f

	Standard price or rate per unit of input
	$8 per kg
	$20 per hour e

	Actual quantity used per unit of output
	3 kg per unit a
	3.5 hours

	Actual price or rate per unit of input
	$7 per kg
	$21 per hour

	Actual output
	10 000 units
	10 000 units

	Direct material price variance
	$30 000 F
	—

	Direct material quantity variance
	$20 000 U b
	—

	Total of direct material variances
	$10 000 F
	—

	Direct labour rate variance
	—
	$ 35 000 U d

	Direct labour efficiency variance
	—
	$100 000 F

	Total of direct labour variances
	—
	$65 000 F



	Explanatory notes:

	a
	Direct material price variance
	=
	PQ(AP – SP)

	
	$30 000 F
	=
	PQ($7 – $8)

	
	PQ
	=
	30 000 kg

	
	Actual quantity used
	=
	quantity purchased

	
	AQ
	=
	PQ = 30 000 kg

	
	
Actual quantity per unit of output
	
=
		
  30 000 kg

	10 000 units


= 3 kg per unit

	b
	Total direct material variance
	=
	price variance + quantity variance

	
	$10 000 F
	=
	$30 000 F + quantity variance

	
	Quantity variance
	=
	$20 000 U

	
c
	Direct material quantity variance
	=
	SP(AQ – SQ)

	
	$20 000 U
	=
	$8(30 000 – SQ)

	
	SQ
	=
	27 500 kg

	
	Standard quantity per unit
	=
		27 500 kg

	10 000 units


= 2.75 kg per unit

	d
	Total direct labour variance
	=
	rate variance + efficiency variance

	
	$65 000 F
	=
	rate variance + $100 000 F

	
	Rate variance
	=
	$35 000 U

	e
	AH = 10 000 units  3.5 hours per unit
	=
	35 000 hours

	
	Direct labour rate variance
	=
	AH(AR – SR)

	
	$35 000 U
	=
	35 000($21 – SR)

	
	SR
	=
	$20 per hour

	f
	Direct labour efficiency variance
	=
	SR(AH – SH)

	
	$100 000 F
	=
	$20(35 000 – SH)

	
	SH
	=
	30 000 hours

	
	Standard hours per unit
	=
	30 000 hours/10 000 units

	
	
	=
	3 hours per unit



EXERCISE 10.27 (25 minutes) Direct material and direct labour variances: service firm 
1 	Using an Excel spreadsheet to calculate variances for May:
	Standard costs for the spraying service
	
	

	
	Quantity
	Unit cost
	

	Direct material
	8
	  $3.50
	$28.00

	Direct labour
	2
	$40.00
	$80.00

	Standard cost per box
	
	
	$108.00


	 
(a)
	Direct material price variance (May)

	Actual quantity of material purchased
	160 000 kg
	

	Actual cost of materials purchased 
	$608 000.00
	

	Standard material cost, based on actual qty purchased
	$560 000.00
	

	Direct material price variance
	$48 000.00
	Unfavourable


	(b)
	Direct material quantity variance

	Actual number of jobs completed
	40

	Standard quantity per job (kg)
	8

	Standard quantity for actual output
	320

	Actual quantity used
	400

	Variance (kg)
	80 

	Standard price
	$3.50

	Direct material quantity variance
	$280.00 

	Variance type
	U



	(c)
	Direct labour rate variance

	Actual hours worked
	90

	Standard labour rate
	$40.00

	Actual labour rate paid
	$ 44.44*

	Direct labour rate variance
	$400.00

	Variance type
	U

	* $44.44 = (0.4 × $10 000)/90
	


	(d)
	Direct labour efficiency variance

	Actual number of jobs completed
	40

	Standard hours per job
	2

	Standard hours, based on actual output 
	80

	Actual hours worked
	90

	Variance (hours)
	10.00 

	Standard labour rate
	$40.00

	Direct labour efficiency variance
	$400 

	Variance type
	U





2	(a)	When the standard direct labour rate increases to $50 per hour, the direct labour rate variance would improve from an unfavourable $400 to a favourable $500. On the other hand, the direct labour efficiency variance would increase from unfavourable $400 to unfavourable $500. Calculations as shown as follows:

	Direct labour rate variance
	

	Actual hours worked
	90

	Standard labour rate
	$50.00

	Actual labour rate paid*
	$44.44

	Direct labour rate variance
	($500.00)

	Variance type
	F

	* $44.44 = (0.4 × $10 000)/90
	



	Direct labour efficiency variance

	Actual number of jobs completed
	40

	Standard hours per job 
	2

	Standard hours, based on actual outputs 
	80

	Actual hours worked
	90

	Variance (hours)
	10.00 

	Standard labour rate
	$50.00

	Direct labour efficiency variance
	$500 

	Variance type
	U



(b)	When standard direct material quantity decreases to 7 kilograms, the direct material quantity variance would deteriorate from unfavourable $280 to unfavourable $420. Calculations as shown as follows:

	Direct material quantity variance

	Actual number of jobs completed
	40

	Standard quantity per job (kg)
	7

	Standard quantity for actual output
	280

	Actual quantity used
	400

	Variance (kg)
	120 

	Standard price
	$3.50

	Direct material quantity variance
	$420.00 

	Variance type
	U





EXERCISE 10.28 (25 minutes) Cost variance investigation

1	(a) Statistical control chart: 
Favourable variances
Unfavourable variances
1 standard deviation
$8000
$4000
0
$4000
$8000
1 standard deviation
Time
   Jul	Aug	Sept	Oct	Nov	Dec

$2000

(b)	By falling outside the acceptable limits of one standard deviation either side of zero variance, the variances in October, November and December would definitely be investigated. Many managers would be alerted by the dramatic fall in August followed by the clear downward trend. By October it appears that something may be amiss, so another advantage of control charts is being able to identify potential problems before many months of unacceptable variances.


2	Rule of thumb:
		Standard cost 	$160 000
		Cut-off percentage 	 5%
		Cut-off value for investigation 	$ 8 000
	The variances in July and December are equal to or greater than the cut-off value. Thus, they would be investigated. This approach does not highlight the downward trend in the variances so does not alert managers to the potential of loss of control in the way that control charts do.

3	This is a judgment call, and there is no right or wrong answer. It would be reasonable to conclude that the consistent stream of increasingly large unfavourable variances should be investigated before November; the three variances from August to October could cause concern, as a trend is emerging.

EXERCISE 10.29 (20 minutes) Developing standard costs: service firm
1	There are two methods of setting standard costs: analysis of historical data and engineering. In this case an analysis of historical data could not be undertaken as the company is new. The engineering method is a study of the processes that result in the incurrence of the cost. This would involve explaining which costs will be incurred for each type of flight. For example, costs incurred during ‘The Surf Coast’ flight may include: amount of food, beverages, petrol costs, cleaning costs, plane maintenance costs, pilots’ wages, flight attendants’ wages, security personnel wages and so on. A list of related costs would need to be detailed for each type of flight because the costs will change depending on the length of the flight, number of passengers or other drivers. There would need to be an understanding of which costs are driven by which cost drivers. Standards for the usage of drinks and food per passenger per flight would need to be developed through observation or managerial policies. Labour usage for the different types of employees would need to be developed and labour rates determined through knowledge of current rates and likely future increases. 
2	Management would be able to use these standard costs to budget effectively, control costs and set prices for the flights. 

EXERCISE 10.30 (20 minutes) (appendix) Joint rate efficiency variance; graphing variances; manufacturer
1	Pure rate variance	= 	SH(AR – SR)
		=	6000($41.25 – $40.50)
		=	$4500 Unfavourable
	Joint rate efficiency variance	=	(AH – SH)(AR – SR)
		=	(6450 – 6000)($41.25 – $40.50)
		= 	$337.50 Unfavourable
	Efficiency variance	=	SR(AH – SH)
		=	$40.50(6450 – 6000)
		=	$18 225 Unfavourable

2	Graphical analysis of direct labour variances*:

* The graph is not drawn to scale in order to visualise the variances more clearly.Efficiency variance
($18 225 U)
Joint rate 
efficiency variance
($337.50 U)

6450
actual
6000
standard
0
Pure rate variance ($4500 U)
$40.50
standard
$41.25
actual


SOLUTIONS TO PROBLEMS
PROBLEM 10.31 (35 minutes) Direct material and labour variances: manufacturer 

1	Schedule of standard production costs:
Microchem Ltd
Schedule of standard production costs
based on 1000 units
for the month of January
	
	
	Standard costs

	Direct material
	1000 units  20 kg  $2.70
	$ 54 000

	Direct labour 
	1000 units  4 hours  $34.00
	136 000

	Total standard production costs 
	
	$190 000



2	Variances:
	(a)
	Direct material price variance
	=
	PQ(AP – SP)

	
	
	=
	36 000($2.76 – $2.70)

	
	
	=
	$2160 Unfavourable



	(b)
	Direct material quantity variance
	=
	SP(AQ – SQ)

	
	
	=
	$2.70(19 000 – 20 000)*

	
	
	=
	$2700 Favourable


	* 1000 units  20 kg per unit = 20 000 kg

	(c)
	Direct labour rate variance
	=
	AH(AR – SR)

	
	
	=
	4200($36.00 – $34.00)

	
	
	=
	$8400 Unfavourable



	(d)
	Direct labour efficiency variance
	=
	SR(AH – SH)

	
	
	=
	$34(4200 – 4000)*

	
	
	=
	$6800 Unfavourable


	* 1000 units × 4 hours per unit = 4000 hours

3	Suggested Excel worksheet below: 

	Data sheet
	
	
	
	
	
	
	

	2
	Standard costs per unit
	
	
	
	
	

	
	Direct material
	20
	kg           @
	$2.70
	per kg       =
	$54.00

	
	Direct labour
	4
	hours      @
	$34.00
	per hour   =
	$136.00

	
	Standard prime costs per unit
	
	
	
	
	$190.00

	
	
	
	
	
	
	
	

	
	Actual production
	1000
	units
	
	
	

	
	
	
	
	
	
	
	

	
	Actual costs incurred
	
	
	
	
	

	
	Direct material purchases
	36 000
	kg           @
	$2.76
	per kg
	

	
	Direct material usage
	19 000
	
	
	
	

	
	Direct labour
	4200
	hours      @
	$36.00
	per hour   
	

	
	
	
	
	
	
	
	




	Calculation of variances
	(Negative variance is unfavourable)
	
	

	
	
	
	
	
	
	
	

	
	Standard costs for January (1000 units)
	
	
	

	
	
	Direct materials
	$ 54 000
	
	
	

	
	
	Direct labour
	136 000
	
	
	

	
	
	
	
	$190 000
	
	
	

	
	
	
	
	
	
	
	

	
	Direct material price variance
	−$2160
	
	
	

	
	Direct material usage variance
	$2700
	
	
	

	
	Direct labour rate variance
	−$8400
	
	
	

	
	Direct labour efficiency variance
	−$6800
	
	
	




Revised solution when standard direct labour rate is $40 per hour and the standard direct material price is $3.00

	
	Standard costs per unit
	
	
	
	
	

	
	Direct material
	20
	kg @
	$3.00
	per kg  =
	$60.00

	
	Direct labour
	4
	hours @
	$40.00
	per hour=
	$160.00

	
	Standard prime costs per unit
	
	
	
	
	$220.00

	
	
	
	
	
	
	
	

	
	Actual production
	1000
	units
	
	
	

	
	
	
	
	
	
	
	

	
	Actual costs incurred
	
	
	
	
	

	
	Direct material purchases
	36 000
	kg @
	$2.76
	per kg
	

	
	Direct material usage
	19 000
	
	
	
	

	
	Direct labour
	4200
	hours @
	$36.00
	per hour   
	

	
	
	
	
	
	
	
	

	
	Variances
	(Negative is an unfavourable variance)
	
	

	
	
	
	
	
	
	
	

	
	Standard costs for January (1000 units)
	
	
	

	
	
	Direct materials
	$60 000
	
	
	

	
	
	Direct labour
	$160 000
	
	
	

	
	
	
	
	$220 000
	
	
	

	
	
	
	
	 
	
	
	

	
	Direct material price variance
	$8640.00
	
	
	

	
	Direct material usage variance
	$3000.00
	
	
	

	
	Direct labour rate variance
	$16 800.00
	
	
	

	
	Direct labour efficiency variance
	−$8000.00
	
	
	




PROBLEM 10.32 (30 minutes) Direct material variances; journal entries: service firm 
1	Direct material quantity variance = SP(AQ – SQ)
	Material
	SP
	AQ
	SQ
	Quantity variance

	
	
	
	Lamb dinner
	Fish dinner
	

	Lamb roast
	$16
	105
	500  0.2 = 100
	
	$80 U

	Fish fillets
	24
	300
	
	800  0.35 = 280
	480 U

	Chips
	12
	320
	500  0.15 = 75
	800  0.3  = 240
	60 U

	Mixed vegies 
	10
	120
	500  0.25 = 125
	
	50 F

	
	
	
	
	
	

	Total material quantity variance
	
	
	$570 U


 	Direct material price variance = PQ(AP – SP)
	Material
	PQ
	AP
	SP
	Price variance

	Lamb roast
	250 kg
	$16.80
	$16
	$200 U

	Fish fillets
	170 kg
	25 20
	24
	204 U

	Chips
	300 kg
	10.00
	12
	600 F

	Mixed vegies
	200 kg
	10.80
	10
	160 U

	Total material price variance
	
	
	$36 F






	2
	Raw materials inventory
	$13 680*
	

	
	Direct material price variance
	        
	$36

	
	Accounts payable
	
	13 644**

	
	Purchase of raw materials during March
	
	



	* Additions to raw material inventory
	=
	(250  $16) + (170  $24) + (300  $12) + (200  $10)

	
	=
	$13 680

	** Amount payable to suppliers
	=
	(250  $16.8) + (170  $25.2) + (300  $10) + (200  10.80)

	
	=
	$13 644



	Work in progress inventory
	$13 350*
	

	Direct material quantity variance
	285
	

	Raw materials inventory
	
	13 920**

	Material used in production during March
	
	



	* Additions to WIP inventory
	=
	(500  0.2  $16) + (500  0.25  $10) + (500  0.15  $12) + (800  0.35  $24) + (800  0.30  $12)

	
	=
	$13 350

	** Withdrawals from raw material inventory
	=
	(105  $16) + (300  $24) + (320  $12) + (120  $10)

	
	=
	$13 920



PROBLEM 10.33 (35 minutes) Calculation of variance, analysis: service company 
1 Grade A fertiliser:
	Price variance:
	

	Actual quantity purchased  actual price
	

	5000 kilograms  $ 0.53
	$2650

	Actual quantity purchased  standard price
	

	5000 kilograms  $ 0.50
	 2 500

	Direct material price variance
	$  150 Unfavourable

	
	

	Quantity variance:
	

	Actual quantity used  standard price
	

	3700 kilograms  $ 0.50
	$1 850

	Standard quantity allowed  standard price
	

	4400 kilograms*  $ 0.50
	 2 200

	Direct material quantity variance
	$  350 Favourable

	
	

	* 40 kilograms  55 clients  2 applications
	


 	
	Grade B fertiliser:
	Price variance:
	

	Actual quantity purchased  actual price
	

	10 000 kilograms  $ 0.40
	$4 000

	Actual quantity purchased  standard price
	

	10 000 kilograms  $ 0.42
	 4 200

	Direct material price variance
	$  200 Favourable



	Quantity variance:
	

	Actual quantity used  standard price
	

	7800 kilograms  $ 0.42
	$3 276

	Standard quantity allowed  standard price
	

	8800 kilograms*  $ 0.42
	 3 696

	Direct material quantity variance
	$  420 Favourable

	
	

	* 40 kilograms  55 clients  4 applications
	



2 Direct labour variances:
	Rate variance:
	

	Actual hours used  actual rate
	

	165 hours  $34.50
	$5 692.50

	Actual hours used  standard rate
	

	165 hours  $27.00
	  4 455.00

	Direct labour rate variance
	$1 237.50 Unfavourable



	Efficiency variance:
	

	Actual hours used  standard rate
	

	165 hours  $27.00
	$4 455.00

	Standard hours allowed  standard rate
	

	220 hours*  $27.00
	 5 940.00

	Direct labour efficiency variance
	$1 485.00 Favourable

	
	

	* 2/3 hours  55 clients  6 applications
	



3 Actual cost of applications:
	Grade A fertiliser:
	

	Actual quantity used  actual price (3700 kilograms  $0.53)
	$ 1 961.00

	Grade B fertiliser:
	

	Actual quantity used  actual price (7800 kilograms  $0.40)
	   3 120.00

	Direct labour:
	

	Actual hours used  actual rate (165 hours  $34.50)
	    5 692.50

	Total actual cost
	$10 773.50



Yes, the new service was a financial success. George charged clients $40 per application, generating revenue of $13 200 (55 clients  6 applications  $40). With costs of $10 773.50, the fertilisation service produced a profit of $2426.50.

4	(a)	Yes, the new service was a success from an overall cost control perspective. Overall costs were controlled as indicated by a total favourable variance of $1067.50. In addition, each of the three cost components (Grade A fertiliser, Grade B fertiliser and direct labour) produced a net favourable variance. George did have a sizable unfavourable labour rate variance as a result of his having to pay $34.50 per hour when a more typical wage rate would have been $27.00 per hour. This inflated rate is attributable to the tight labour market, which is beyond his control. 
 		Note: Part of the variance may have been caused by setting a standard rate too low, especially given the fact that this is a new service. 

	Grade A fertiliser:
	

	Price variance
	$150.00 Unfavourable

	Quantity variance
	 350.00 Favourable

	Grade B fertiliser:
	

	Price variance
	 200.00 Favourable

	Quantity variance
	 420.00 Favourable

	Direct labour:
	

	Rate variance
	 1 237.50 Unfavourable

	Efficiency variance
	 1 485.00 Favourable

	Total material and labour variances
	$1 067.50 Favourable



	(b)	In this case, several of the favourable variances may have come back to haunt George. The favourable labour efficiency variance means that less time is being spent on the job than originally anticipated. This may indicate that the part-time employee is rushing and doing sloppy work. Also, the use of less fertiliser than budgeted (i.e. favourable quantity variances for both Grade A and Grade B) may have given rise to an increased occurrence of weeds as well as a lack of greening in the lawn. 

5	This is a management judgment for George to make. If the service is continued, George should consider hiring a full-time employee, ensure that the employee has the skills to do a quality job, and insist that the standard amount of fertiliser is applied to each lawn. He might like to consider that if materials and labour had been consumed according to recommendations (i.e. to standard) the profit would have been reduced to $1359*, so he may wish to increase his prices for next year.
	* $2426.50 − $1067.50 

PROBLEM 10.34 (35 minutes) Analysing performance and responsibility; calculating variances: manufacturing company 

1 No. The variances are favourable and small, amounting to about 3 per cent of total budgeted cost amount ($700 000). However, by simply reporting total variances for material and labour, one cannot get a totally clear picture of performance. Price, quantity, rate and efficiency variances should be calculated for further insight

2	Direct material variances:
	Price variance:
	

	Actual quantity purchased  actual price
	

	45 000 kilograms  $15.40
	$693 000

	Actual quantity purchased  standard price
	

	45 000 kilograms  $17.60
	  792 000

	Direct material price variance
	$ 99 000 Favourable

	Quantity variance:
	

	Actual quantity used  standard price
	

	45 000 kilograms  $17.60
	$792 000

	Standard quantity allowed  standard price
	

	39 900 kilograms*  $17.60
	 702 240

	Direct material quantity variance
	$ 89 760 Unfavourable

	* 9500 units  4.2 kilograms
	

	Total direct material variance:
	

	$99 000 F + $89 760 U = $9240 F
	


	Direct labour variances:
	Rate variance:
	

	Actual hours used  actual rate
	

	20 900 hours  $32.50
	$679 250

	Actual hours used  standard rate
	

	20 900 hours  $28.00
	  585 200

	Direct labour rate variance
	$  94 050 Unfavourable






	Efficiency variance:
	

	Actual hours used  standard rate
	

	20 900 hours  $28.00
	$585 200

	Standard hours allowed  standard rate
	

	24 700 hours*  $28.00
	  691 600

	Direct labour efficiency variance
	$106 400 Favourable

	Total direct labour variance:
	

	$94 050 U + $106 400 F 
	$  12 350  Favourable

	
	

	* 9500 units  2.6 hours
	



3	Yes. Although the total variances are small, a more detailed analysis reveals the presence of sizable, offsetting variances (all in excess of 12 per cent of budgeted cost amounts). A variance investigation should be undertaken if the likely benefits of the investigation appear to exceed the costs.

4	No, things are not going as smoothly as the director of manufacturing believes. With regard to the new supplier, Magic Plastic is paying less than expected for direct materials. However, the quality may be poor, as indicated by the unfavourable quantity variance, indicating increased material usage.
 	Turning to direct labour, the favourable efficiency variance means that the company is producing units by consuming fewer hours than expected. This may be the result of the team-building/morale-boosting exercises, as a contented, well-trained work force tends to be more efficient. However, another plausible explanation could be that Magic Plastic is paying premium wages (as indicated by the unfavourable rate variance) to hire production employees with above-average skill levels.
 	As a side note, the favourable direct labour efficiency variance may partially explain the unfavourable material quantity variance. That is, production employees may be rushing through their jobs and using more material than the standards allow. On the other hand poor quality materials can cause increased labour hours due to scrapping partially complete units, restarts, or difficulty in handling materials

5	Some of the company’s current problems causing the variances are outside of Harris’ control. For example, the prices paid for materials and the quality of material acquired are normally the responsibility of the purchasing manager, and Mark Harris is a production supervisor. Besides, the change to the new supplier may introduce new problems due to dealing with the unknown (the supplier’s reliability, ability to deliver quality goods etc). Finally, direct labour wage rates may be a function of market conditions, which would be uncontrollable from Harris’s perspective. Harris has more direct influence over the labour efficiency variance but investigation may reveal that the more efficient work practices may be leading to greater material waste, and hence the poor material quantity variance. 


PROBLEM 10.35 (30 minutes) Setting standards; responsibility for variances: publishing company

1	(a)	The managers who should be involved in setting the standards are:
		Materials: 
· The development of standard prices for material is primarily the responsibility of the materials manager
· Operating department managers and production engineers should be involved in setting standards for material quantities.
	 	Labour:
· The personnel manager or payroll manager would be involved in setting standard labour rates
· Operating department managers with input from production supervisors and engineers would be involved in setting standards for labour usage.
	(b)	The factors that should be considered in establishing the standards are:
 	 	Materials:
· Price studies, including expected general economic conditions, industry prospects, demand for the materials and market conditions
· Product specifications from descriptions, drawings and blueprints
· Past records on raw material cost, usage, waste and scrap.
	 	Labour:
· Engineering studies of the time required to complete various tasks
· Learning
· Expected wage rates
· Expected labour mix (e.g. skilled versus unskilled).

2	The basis for assignment of responsibility under a standard costing system is controllability. Judgments about whether departments or department managers are performing efficiently should not be affected by items over which they have no control.
	The responsibility for a variance should be assigned to the department or individual that has the greatest responsibility for deciding whether a specific cost should be incurred. Some variances, however, are interdependent and responsibility must be shared.

3	Variances should be reported to the manager responsible for them at frequent intervals so that they can be used for control purposes. The earlier problems are identified, the earlier they can be acted upon. This action must be by the person with the greatest amount of control over them. The report to Boston should also identify the responsible manager for each variance. Significant variances can be highlighted and the responsible managers could comment on them (for example, report corrective action or explanation). 


PROBLEM 10.36 (30 minutes) Multiple direct labour variances: manufacturer 

1	Variances (U denotes unfavourable; F denotes favourable):
	(a)	Direct labour rate variance for each labour class:
	Labour class
	Actual rate
	Standard rate
	Difference in rates
	Actual hours
	Rate variance

	III
	$38.70
	$36.00
	$2.70 U
	1100
	$2970 U

	II
	33.75
	32.50
	1.25 U
	1300
	1625 U

	I
	24.30
	22.50
	1.80 U
	750
	 1350 U

	Total
	
	
	
	
	$5945 U


 (b)	Direct labour efficiency variance for each labour class:
	Labour class
	Actual hours
	Standard hours*
	Difference in hours
	Standard rate
	Efficiency variance

	III
	1100
	1000
	  100 U
	$36.00
	$3600 U

	II
	1300
	1000
	300 U
	32.50.00
	9750 U

	I
	750
	1000
	(250) F
	22.50.00
	(5625) F

	Total
	
	
	
	
	$7725 U

	* Given April’s output of production.




2	The advantages of not changing the labour rate would include (1) comparison of actual operating results to a fixed base which was previously approved by management; and (2) the clerical or computer cost savings of not implementing the change. If labour standards are not changed during the year to incorporate significant changes in labour costs, a non-controllable variance is created. This variance may mask actual operating variances. In addition, when reporting operating variances that contain a significant non-controllable variance, a credibility gap may be created.
	A compromise can be found in which a rate forecast variance is shown. This would be calculated as (actual hours) × (change in standard rate). The operating variances would then adopt the revised standards. The total of variances would show the difference between the original forecast costs and the actual costs but the operating variances would be based on the applicable standards at the time of operations. 










3	Suggested solution in Excel® as follows:
	
	Labour class
	Actual rate (a)
	Standard rate (b)
	Difference in rates
(a − b)
	Actual hours (c)
	Rate variance*
	Variance type

	III
	$38.70
	$36.00
	$2.70
	1100
	$2970.00
	Unfavourable

	II
	$33.75
	$32.50
	$1.25
	1300
	$1625.00
	Unfavourable

	I
	$24.30
	$22.50
	$1.80
	750
	$1350.00
	Unfavourable

	Total
	
	
	
	
	$5945.00
	Unfavourable

	
	
	
	
	
	* (a − b) × c
	




	Labour class
	Actual hours (a)
	Standard hours (b)
	Difference in hours
(a − b)
	Standard rate (c)
	Efficiency variance*
	Variance type

	III
	1100
	1000
	100.00 
	$36.00 
	$3600 
	Unfavourable

	II
	1300
	1000
	300.00 
	$32.50 
	$9750 
	Unfavourable

	I
	750
	 1000
	(250.00)
	$22.50 
	($5625)
	Favourable

	Total
	
	
	
	
	$7725  
	Unfavourable

	
	
	
	
	
	* (a − b) × c
	



Solution for alternative scenario: actual labour rates changed to $40.50, $34.35 and $25.50 for labour classes III, II and I

	Labour class
	Actual rate (a)
	Standard rate (b)
	Difference in rates
(a − b)
	Actual hours (c)
	Rate variance*
	Variance type

	III
	$40.50
	$36.00
	$4.50
	1100
	$4950.00
	Unfavourable

	II
	$34.35
	$32.50
	$1.85
	1300
	$2405.00
	Unfavourable

	I
	$25.50
	$22.50
	$3.00
	750
	$2250.00
	Unfavourable

	Total
	
	
	
	
	$9605.00
	Unfavourable

	
	
	
	
	
	* (a − b) × c
	


Labour rate variance increases by $3660 and labour efficiency variance unaffected.




PROBLEM 10.37 (50 minutes) Variances; process costing; journal entries; manufacturer 
	1
	(a)
	Direct labour rate variance
	=
	AH(AR – SR)

	
	
	
	=
	36 500($(917 000/36 500) – $25.00)

	
	
	
	=
	$4 500 Unfavourable

	
	(b)
	Direct labour efficiency variance
	=
	SR(AH – SH)

	
	
	
	=
	$25.00(36 500 – 37 200*)

	
	
	
	=
	$17 500 Favourable

	
	
	* Standard allowed direct labour hours:
	
	

	
	
	Completed units
	=
	5600 units  6 hours per unit
	=
	33 600 hours

	
	
	Partially completed units
	=
	800 units  75%  6 hours per unit
	=
	 3 600 hours

	
	
	Total standard hours allowed
	
	
	=
	37 200 hours


(c)	Actual quantity of material used:
	Direct material quantity variance
	=
	SP(AQ – SQ)

	$1500 Unfavourable
	=
	$5(AQ – 51 200*)

	Therefore:                              300
	=
	 AQ – 51 200

	                                               AQ
	=
	51 500 kilograms

	* Standard quantity of material allowed:
	

	Completed units
	=
	5600 units  8 kilograms
	=
	44 800 kilograms

	Partially completed units
	=
	800 units  8 kilograms
	=
	 6 400 kilograms

	Total standard quantity allowed
	
	
	=
	51 200 kilograms


(d)	Actual price paid per kilogram of direct material:
	Actual price
	=
	$249 250/50 000 kilograms

	
	=
	$4.985 per kilogram


(e)	Direct material and direct labour cost transferred to finished goods:
	Direct material cost transferred
	
=
	
5600 units  $40
	
=
	
$  224 000

	Direct labour cost transferred
	
=
	
5600 units  $150
	
=
	
$  840 000

	Total cost transferred
	
	5600 units  $190
	=
	$1 064 000


(f)	Direct material and direct labour cost in 30 November balance of work in process inventory:
	Direct material 
	=
	800 units  $40 per unit
	=
	$32 000

	Direct labour 
	=
	800 units  75%  $150
	=
	90 000

	Total cost in ending work in process inventory
	=
	$122 000



	2  (a)
	Raw materials inventory
	250 000
	

	
	Direct material price variance
	
	750*

	
	Accounts payable
	
	249 250

	
	
	
	

	* Direct material price variance
	=
	PQ(AP – SP)
	
	

	
	=
	$249 250 – (50 000 × $5.00)
	=
	$750 Favourable


	To record the purchase of raw material and the direct material price variance.


	    (b)
	Work in process inventory
	256 000*
	

	
	Direct material quantity variance
	1 500
	

	
	Raw material inventory
	
	257 500**


*  (5 600 + 800)  $40 = $256 000
** 51 500  $5 = $257 500
	To add the direct material cost to work in process and record the direct material quantity variance.

	     (c)
	Work in process inventory
	930 000*
	

	
	Direct labour rate variance
	4 500
	

	
	Direct labour efficiency variance
	
	17 500

	
	Wages payable
	
	917 000


* 6 200  $150 = $154 000
	To add the direct labour cost to work in process, record the direct labour rate and efficiency variances, and recognise the direct labour cost.


	     (d)
	
	
	

	
	Direct material price variance
	750
	

	
	Direct labour efficiency variance
	17 500
	

	
	       Direct material quantity variance
	
	1 500

	
	Direct labour rate variance
	
	4 500

	
	Cost of goods sold
	
	12 250


	To close direct labour and direct material variances to Cost of goods sold.




PROBLEM 10.38 (25 minutes) Development of standard costs: manufacturer 
1	Standard cost for a 40-litre batch of raspberry sherbet:
	Direct material:
		Raspberries (7.5kg*  $4.40) 		$33.00
		Other ingredients (34 litres  $0.35) 		 11.90	$44.90
	Direct labour:

	Sorting [                                                                $27.00] 	$8.103 min/kilogram × 6 kilograms/batch
60

	
	Blending [(12 min  60)  $27.00] 		 5.40	 13.50
		Packaging (40 litres  $0.28) 			 11.20
	Standard cost per 40-litre batch 			$69.60
	* 6 kg  (5  4) = 7.5 kg required to obtain 6 acceptable kilograms.


2	(a)	In general, the purchasing manager is held responsible for unfavourable material price variances. Causes of these variances include the following:
· failure to correctly forecast price increases. In particular the price of raspberries is likely to be affected by the supply, which is likely to be related to the weather conditions
· purchasing non-standard or uneconomical quantities
· purchasing from suppliers other than those offering the most favourable terms.
	(b)	In general, the production manager is held responsible for unfavourable labour efficiency variances. Causes of these variances include the following:
· poorly trained labour
· substandard or inefficient equipment
· inadequate supervision
· substandard material.



PROBLEM 10.39 (35 minutes) Development of standard costs; responsibility for variances; behavioural impact: manufacturer

1	Standard cost per cutting board:
	Direct material:
	
	

	Timber (1.1 metres*  $12.25 per metre)
	$13.47
	

	Footpads (4 pads  $0.08 per pad)
	   0.32
	$13.79

	Direct labour:
	
	

	Prepare and cut (22/60 hour†  $37.50 per hour) 
	 $13.75
	

	Assemble and finish (15/60 hour  $37.50 per hour) 
	 9.37
	  23.12

	Total standard unit cost 
	
	$36.91



* 1 metre   = 1.10 metres 

† 20 minutes per board   = 22 minutes


2	(a)	The role of the purchasing manager in the development of standards includes establishing the standard cost for material required by the bill of materials; determining if the company should take advantage of price reductions available through quantity discounts; obtaining data regarding the availability of materials.

	(b)	The role of the production manager in the development of standards includes overseeing the preparation of bill of materials that specifies the types and quantities of material required for production; establishing any allowances for scrap, shrinkage, and waste; and managing any time studies and test runs to facilitate the establishment of labour time standards.

	(c)	The role of the management accountant in the development of standards includes reviewing all information regarding material and labour standards received from other departments; establishing the labour rate standards based on the type of labour required; determining application rates for indirect costs such as material handling and manufacturing overhead; converting physical standards such as hours and quantities to monetary equivalents.






3 In this case the managers have failed to update the standard costs when they changed the product specifications, so that actual costs are now being compared to inappropriate standard costs.
(a) 	If used appropriately, standard costing can enhance cost management efforts in a number of ways including:
1. detailing the standard quality of materials and labour that should be used in production;
2. providing a benchmark against which to compare actual costs and thus highlight areas that need managerial attention to either eliminate wastage or understand favourable results to be able to replicate them in future;
3. guide attention towards questions that need answering with regard to performance (variances indicate questions to ask, they do not provide answers in themselves);
4. as motivators to encourage desirable performance. 
(b)	If standards are set too high managers and their subordinates can become disheartened and not strive to be as efficient as possible. However, if they are too lax the same outcome can arise due to making the standards too easy to achieve.


PROBLEM 10.40 (25 minutes) Responsibility for variances; behavioural impacts: manufacturer
Madeleine Appliances’ treatment of variances for part substitutions is not well conceived.
Speck is correct in stating that the price variance is misleading and does not measure her department’s performance. Purchase discounts are price concessions obtained by the purchasing department for which the purchasing department should receive credit.
Buddle is correct in stating that the responsibility for the quantity variance should be shared. An analysis of increased quantities may indicate that there has been a purchase of inferior parts. This is the responsibility of the Purchasing Department. The substitution of materials to use up otherwise obsolete stock is the result of actions or decisions made by either the Purchasing Department or Engineering Department, or both, and should be charged to the responsible departments.



PROBLEM 10.41 (50 minutes) Standard costing; process costing; variances: manufacturer
1	(a)	Calculation of equivalent units (FIFO method):
	
	Physical units
	Percentage of completion with respect to direct labour
	Equivalent units

	
	
	
	Direct material
	Direct labour

	Work in process, 1 April
	2 500
	 40%
	
	

	Units started during April 
	10 000
	
	
	

	Total units to account for 
	12 500
	
	
	

	Units completed and transferred out during April 
	10 500
	100%
	10 500
	10 500

	Work in process, 30 April
	  2 000
	 40%
	 2 000
	   800

	Total units accounted for
	 12 500
	
	
	

	
	
	
	12 500
	11 300

	Less: Work on beginning inventory
	
	
	2 500
	1 000

	Total equivalent units
	
	
	10 000
	10 300


	
	(b)	Actual cost per equivalent unit:
	
	Direct material
	Direct labour

	Actual cost in April
	$181 500
	$937 500

	Equivalent units
	10 000
	10 300

	Actual cost per equivalent unit
	$18.15
	$91.02





	Standard cost per equivalent unit:
	
	Direct material
	Direct labour

	(as provided in the question)
	$15
	$72




2	(a)	Direct material price variance:
			Actual quantity used at actual price
			(11 000 kg  $18.15) 	$181 500
			Actual quantity used at standard price
			(11 000 kg  $15) 	165 000
			Price variance 	$ 16 500	Unfavourable
	(b)	Direct material quantity variance:
			Actual quantity used at standard price
			(11 000 kg  $15) 	$165 000
			Standard quantity allowed at standard price
			(10 000 kg  $15) 	 150 000
			Quantity variance 	$ 15 000	Unfavourable
	(c)	Direct labour rate variance:
			Actual hours worked at actual rate
			(25 000 hours  $37.50) 	$937 500
			Actual hours worked at standard rate
			(25 000  $36) 	 900 000
			Rate variance 	$ 37 500	Unfavourable
	(d)	Direct labour efficiency variance:
			Actual hours worked at standard rate
			(25 000  $36) 	$900 000
			Standard hours worked at standard rate
			(20 600*  $36) 	741 600
			Efficiency variance 	$ 158 400	Unfavourable
		* (10 300  2 = 20 600 hours)



PROBLEM 10.42 (40 minutes) Investigating standard cost variances: manufacturer

1	Variances to be investigated using rule of thumb:
	Variance type
	Month
	Amount
	Percentage of 
standard cost

	Efficiency
	August
	$ 76 000 U
	7.60%

	Efficiency
	September
	74 000 U
	7.40%

	Efficiency
	October
	84 000 U
	8.40%

	Efficiency
	November
	120 000 U
	12.00%

	Efficiency
	December
	104 000 U
	10.40%




2	The company’s direct labour efficiency variances exhibit a consistent unfavourable trend throughout the year. Beginning in January with an unfavourable variance of $10 000, the variances gradually increase to unfavourable variances of $120 000 and $104 000 in November and December, respectively.
	When to investigate the trend in the variances is a judgment call. A reasonable investigation point would be July, when the unfavourable trend has persisted for six months and the variance is just under the $60 000 threshold.
	It would also be reasonable to investigate the direct labour rate variance. Although the variances are relatively small, they remain consistently favourable over the eight-month period, from May to December. Once again, this is a judgment call.


3	It is important to follow up on favourable variances. A consistent pattern of favourable variances, a favourable trend, or a large favourable variance may indicate that employees have discovered a more efficient production method. Management should learn about such a development and may wish to implement the method elsewhere in the company. It is also possible that a favourable variance reflects a situation (problem) that is causing other unfavourable variances.


4	Statistical control chart: investigate August and October variances, as shown below.

[image: Ch 10b redrawn]

PROBLEM 10.43 (40 minutes) Labour variances: hospital
1 The total nursing labour variance for the fourth floor nursing unit of Mountain View Hospital for May is an unfavourable $3490. Of this amount, $920 (favourable) is attributable to labour efficiency and $4410 (unfavourable) to rate differences. The calculation of these amounts follows.

	Labour class
	Actual hours  actual rate
	
	Total

	RN
	8150  $24.60
	=
	$200 490

	EN
	4300  $16.40
	=
	70 520

	Aides
	4400  $11.50
	=
	  50 600

	Total
	
	
	  $321 610



	Labour class
	Actual hours  standard rate
	
	Total

	RN
	8150  $24.00
	=
	$195 600

	EN
	4300  $16.00
	= 
	68 800

	Aides
	4400  $12.00
	=
	  52 800

	Total
	
	
	 $317 200



	Labour class
	Standard hours  standard rate
	
	Total

	RN
	7920  $24.00
	=
	$190 080

	EN
	4620  $16.00
	=
	 73 920

	Aides
	4510  $12.00
	= 
	  54 120

	Total
	
	
	 $318 120



	Total nursing labour variance
	=
	$321 610 – $318 120
	=
	$3490 Unfavourable

	Nursing labour efficiency variance
	=
	$317 200 – $318 120
	=
	  $920 Favourable

	Nursing labour rate variance
	=
	$321 610 – $317 200
	=
	$4410 Unfavourable



2	The nursing labour efficiency variance does not tell the whole story about nursing labour efficiency. There is no doubt that considerable substitutability across types of nursing labour is providing for patient needs. A particular type of nursing labour may have been used to a greater extent than usual to make up for a shortage in the use of another type of nursing labour. These types of labour mix effects are not captured by Mountain View Hospital’s nursing efficiency variance.


PROBLEM 10.44 (45 minutes) (appendix) Direct material and direct labour variances; graphical analysis of direct labour variance: manufacturer

1	(a)	Direct material price variance	=	(PQ  AP) – (PQ  SP)
			=	(18 000  $10.40) – (18 000  $10)
			=	$187 200 – $180 000
			=	$7200 Unfavourable

	(b)	Direct material quantity variance	=	(AQ  SP) – (SQ  SP)
			=	(9500  $10) – (10 000*  $10)
			=	$5000 Favourable
		* 500 units  20 metres per unit = 10 000 metres
	
	(c)	Direct labour rate variance	=	(AH  AR) – (AH  SR)
			=	(2100  $36.60) – (2100  $38.00)
			=	$2940 Favourable
	
	(d)	Direct labour efficiency variance	=	(AH  SR) – (SH  SR)
			=	(2100  $38.00) – (2000*  $38.00)
			=	$3800 Unfavourable
		* 500 units  4 hours per unit = 2000 hours


2	First, calculate the variances. Note that the standard allowed hours equals 2000 hours
	(500 units  4 hours per unit).
	Pure rate variance	=	SH(AR – SR)
			=	2000($36.60 – $38.00)
			=	$2800 Favourable
	Joint rate efficiency variance 	=	(AH – SH)(AR – SR)
			=	(2100 – 2000)($36.60 – $38.00)
			=	$140 Favourable
	Labour efficiency variance	=	SR(AH – SH)
			=	38.00(2100 – 2000)
			=	$3800 Unfavourable

Graphical analysis of direct labour variances*:


* In order to illustrate the variances more clearly, this graph is not drawn to scale.
	Rate per hour

	
	

	Std $38.00

	Pure rate variance $2800 F
	Joint rate efficiency variance 
$140 F

	Actual $36.60
	
	Efficiency variance
$3800 U

	
	





STD hours 2000
	





Actual hours 2100



3	The total direct labour rate variance can be divided into three variances. First, the joint rate efficiency variance ($140 F) is the combined cost of paying less for labour than standard and using a greater number of labour hours than the standard number allowed. Second, the pure rate variance ($2800 F) is the result of paying a lower labour rate per hour than standard (hence it is favourable), and is calculated as the difference in the actual and standard rate, multiplied by the standard hours allowed. Third, the efficiency variance ($3800 U) is the cost of working more hours than standard (hence it is unfavourable), and is calculated as the difference in actual and standard hours, multiplied by the standard hourly wage rate. Thus, the savings from paying at a lower rate than planned significantly reduces the overall labour variances, in which the cause of an unfavourable total labour variance is a significant decrease in the efficiency of labour.


SOLUTIONS TO CASES

CASE 10.45 (60 minutes) Direct material and direct labour variances; job costing; journal entries: manufacturer

	1
	(a)
	
	
	
	
	

	
	The standard costs per unit are as follows:
	
	
	

	
	
	
	Quantity
	Unit cost
	Subtotal
	

	
	Direct material
	
	4
	$10.00
	$40.00
	

	
	Direct labour
	
	3
	$29.00
	$87.00
	

	
	Manufacturing overhead
	3
	$18.00
	$54.00
	

	
	Standard cost per unit 
	
	
	$181.00
	

	
	
	
	
	
	
	

	
	
Percentage of completion in November
	
	
	

	
	Job no.
	Direct material
	Direct  labour
	Manufacturing overhead
	
	

	
	AB
	100%
	100%
	100%
	
	

	
	CD
	100%
	100%
	100%
	
	

	
	MN
	100%
	80%
	80%
	
	

	
	
	
	
	
	
	

	
	Job no.
	Direct material
	Direct  labour
	Manufacturing overhead
	Total cost       per unit 
	

	
	AB
	$40.00
	$87.00
	$54.00
	$181.00
	

	
	CD
	$40.00
	$87.00
	$54.00
	$181.00
	

	
	MN
	$40.00
	$69.60
	$43.20
	$152.80
	

	
	
	
	
	
	
	




	(b) 
	Business Wear Fashions
	

	
	Standard Cost of Production
	

	
	for November
	

	
	Job no.
	Quantity 
	Standard cost per unit
	Total standard cost
	

	
	AB
	2 000
	$181.00
	$362 000
	

	
	CD
	3 400
	$181.00
	$615 400
	

	
	MN
	2 400
	$181.00
	$434 400
	

	
	Standard cost 
of production
	
	$1 411 800
	

	
	
	
	
	
	



	
(i)
	Business Wear Fashions
	

	
	Direct material price variance
	

	
	for November
	

	Actual cost of materials purchased
	
	$990 000
	
	

	Standard cost of material purchased
	90 000 × $10
	$900 000
	
	

	Direct material price variance
	
	$90 000
	Unfavourable
	

	
	
	
	
	
	



	(ii)
	Business Wear Fashions
	

	
	Direct material quantity variance
	

	
	for November
	

	
	
	AB
	CD
	MN
	Total

	Actual output (units)
	
	2 000
	3 400
	2 400
	

	Standard metres per unit 
	
	4
	4
	4
	 

	Total standard quantity
	
	8 000
	13 600
	9 600
	31 200

	Actual metres used
	
	8 200
	13 000
	10 100
	31 300

	Variance in metres
	
	-200
	600
	-500
	-100

	Standard price
	
	$10.00
	$10.00
	$10.00
	$10.00

	Direct material quantity variance
	
	-$2 000.00
	$6 000
	-$5 000
	-$1 000

	Variance type
	
	U
	F
	U
	U

	
	
	
	
	
	




	
(iii)
	Business Wear Fashions
	

	
	Direct labour efficiency variance
	

	
	for November
	

	
	
	AB
	CD
	MN
	Total

	Actual output (units)
	
	2 000
	3 400
	2 400
	

	Standard hours per unit 
	
	3
	3
	3
	 

	Total standard hours
	
	6 000
	10 200
	7 200
	

	Percentage of completion
	
	100%
	100%
	80%
	

	Total adjusted standard hours
	
	6 000
	10 200
	5 760
	21 960

	Actual hours worked
	
	5 960
	10 260
	5 780
	22 000

	Variance in hours
	
	40
	-60
	-20
	-40

	Standard labour rate
	
	$29
	$29
	$29
	$29

	Direct labour efficiency variance
	
	$1 160
	-$1 740
	-$580
	-$1 160

	Variance type
	
	F
	U
	U
	U





    (iv)
	Business Wear Fashions
	

	
	Direct labour rate variance
	

	
	for November
	

	
	
	AB
	CD
	MN
	Total

	Actual hours worked
	
	5 960
	10 260
	5 780
	22 000

	Standard labour rate
	
	$29.00
	$29.00
	$29.00
	

	Actual labour rate paid
	
	$30.00
	$30.00
	$30.00
	

	Direct labour rate variance
	
	-$5 960.00
	-$10 260.00
	-$5 780.00
	-$22 000

	Variance type
	
	U
	U
	U
	U





	2	Journal entries:
	
	
	
	

		(a)
	Raw material inventory
	$900 000
	

	Direct material price variance
	90 000
	

	
	            Accounts payable
	
	$990 000

	
	To record the purchase of raw material.
	

	
	
	
	
	

	
	
	

		(b)
	Work in process inventory 
	$636 840
	*

	
	Direct labour rate variance 
	22 000
	

	
	Direct labour efficiency variance 
	1 160
	

	
	Wages payable
	
	$660 000

	To add direct labour cost to work-in-process inventory, record the direct labour variances, and record the incurrence of direct labour cost.

	* 21 960 × $29 
	
	

	
	
	

		(c)
	Work in process inventory
	$312 000
	**

	Direct material quantity variance
	1 000
	

	            Raw material inventory
	
	$313 000

	To add direct material cost to work-in-process inventory and record the direct material quantity variance.

	** 31 200 × $10
	
	



3 As in requirement 1, with standard quantity of material decreased to 20 metres per box and the standard direct labour rate increased to $19.80 per hour, the material quantity variance escalated from favourable $258.50 to unfavourable $16 901.50 and the direct labour rate variance escalated from unfavourable $3300 to favourable $52 800 and the direct labour efficiency variance slightly increased from unfavourable $294 to unfavourable $396. The calculations follow.

	(a) 	The standard costs per unit are as follows:
	
	

	
	
	Quantity
	Unit cost
	Subtotal

	Direct material
	
	3
	$10.00
	$30.00

	Direct labour
	
	3
	$32.00
	$96.00

	Manufacturing overhead
	3
	$18.00
	$54.00

	Standard cost per unit
	
	
	$180.00

	
	
	
	
	

	Percentage of completion in November
	
	

	Job no.
	Direct material
	Direct  labour
	Manufacturing overhead
	

	AB
	100%
	100%
	100%
	

	CD
	100%
	100%
	100%
	

	MN
	100%
	80%
	80%
	

	
	
	
	
	

	Job no.
	Direct material
	Direct  labour
	Manufacturing overhead
	Total cost       per box 

	AB
	$30.00
	$96.00
	$54.00
	$180.00

	CD
	$30.00
	$96.00
	$54.00
	$180.00

	MN
	$30.00
	$43.20
	$43.20
	$116.40




	(b) 
	Business Wear Fashions

	
	Standard Cost of Production

	
	for November

	
	Job no.
	Quantity 
	Standard cost per unit
	Total standard cost

	
	AB
	2 000
	$180.00
	$360 000

	
	CD
	3 400
	$180.00
	$612 000

	
	MN
	2 400
	$180.00
	$432 000

	
	Standard cost 
of production
	
	$1 404 000





	  (i)
	Business Wear Fashions

	
	Direct material price variance
for November

	Actual cost of materials purchased
	
	$990 000
	

	Standard cost of material purchased
	90 000 × $10
	$900 000
	

	Direct material price variance
	
	$90 000
	Unfavourable



	(ii)
	Business Wear Fashions
	

	
	Direct material quantity variance
for November
	

	
	
	AB
	CD
	MN
	Total

	Actual output (units)
	
	2 000
	3 400
	2 400
	

	Standard metres per unit 
	
	3
	3
	3
	 

	Total standard quantity 
	
	6 000
	10 200
	7 200
	23 400

	Actual metres used
	
	8 200
	13 000
	10 100
	31 300

	Variance in metres
	
	-2 200
	-2 800
	-2 900
	-7 900

	Standard price
	
	$10.00
	$10.00
	$10.00
	$10.00

	Direct material quantity variance
	
	-$22 000.00
	-$28 000
	-$29 000
	-$79 000

	Variance type
	
	U
	F
	U
	U



	(iii)
	Business Wear Fashions
	

	
	Direct labour efficiency variance
	

	
	for November
	

	
	
	AB
	CD
	MN
	Total

	Standard output (units)
	
	2 000
	3 400
	2 400
	

	Standard hours per unit
	
	3
	3
	3
	 

	Total standard hours
	
	6 000
	10 200
	7 200
	

	Percentage of completion
	
	100%
	100%
	80%
	

	Total adjusted standard hours
	
	6 000
	10 200
	5 760
	21 960

	Actual hours worked
	
	5 960
	10 260
	5 780
	22 000

	Variance in hours
	
	40
	-60
	-20
	-40

	Standard labour rate
	
	$32
	$32
	$32
	$32

	Direct labour efficiency variance
	
	$1 280
	-$1 920
	-$640
	-$1 280

	Variance type
	
	F
	U
	U
	U






	(iv)
	Business Wear Fashions
	

	
	Direct labour rate variance
for November
	

	
	
	AB
	CD
	MN
	Total

	Actual hours worked
	
	5 960
	10 260
	5 780
	22 000

	Standard labour rate
	
	$32.00
	$32.00
	$32.00
	

	Actual labour rate paid
	
	$30.00
	$30.00
	$30.00
	

	Direct labour rate variance
	
	$11 920.00
	$20 520.00
	$11 560.00
	$44 000

	Variance type
	
	U
	U
	U
	U



4	Possible reasons for variances:
	(i)	Direct material price variance – $90 000 Unfavourable
· changed to a more expensive supplier
· material of greater quality (than standard) was purchased
· material was purchased in smaller order quantities, which attracted a higher price than standard.
	 (ii)	Direct material quantity variance – $1000 Unfavourable
· less highly skilled workers used, causing wastage
· production processes are not well maintained, causing wastage 
· less easy to process material, causing more wastage, due to lower quality material than standard being purchased (not apparently the case here—see direct material price variance).
	(iii)	Direct labour efficiency variance – $580 Unfavourable
· workers were less experienced than anticipated in standard
· greater difficulty in processing materials due to production difficulties (new processes introduced – see direct material quantity variance).
	(iv)	Direct labour rate variance – $6600 Unfavourable
· using more highly skilled/paid direct labourers than anticipated in the standard (see direct material quantity variance)
· unanticipated labour rate increases.

CASE 10.46 (75 minutes) Missing data; variances; ledger accounts: manufacturer

The completed list is shown below. Begin by filling in the facts you know. These are shown below without underlining. The reasoning used to deduce the remaining data is explained after the list of answers.

1	Actual output (in drums): 1000 drums (2)
	2
	Direct material:
	A
	B


	(a)	Standard quantity per drum 		10 kg		5 litre (6)
	(b)	Standard price 		$5.00/kg	$3.00/litre (7)
	(c)	Standard cost per drum 		$50.00/drum (1)	$15.00/drum
	(d)	Standard quantity allowed, given actual output 		10 000 kg	5000 litres
	(e)	Actual quantity purchased 		12 000 kg	6000 litres
	(f)	Actual price 		$4.50/kg	$3.20/litre (5)
	(g)	Actual quantity used 		10 500 kg (3)	4800 litres
	(h)	Price variance 		$6000 F (4)	$1200 U
	(i)	Quantity variance 		$2500 U	$600 F (8)

	3
	Direct labour:
	I (mixers)
	II (packers)


	(a) 	Standard hours per drum 	2 hours (14)	4 hours
	(b)	Standard rate per hour 	$30.00/hour	$24.00/hour (9)
	(c)	Standard cost per drum 	$60.00/drum	$96.00/drum
	(d)	Standard quantity allowed, given actual output 	2000 hours (15)	4000 hours (10)
	(e)	Actual rate per hour 	$30.60/hour (17)	$23.80/hour
	(f) 	Actual hours 	2000 hours (16)	4100 hours (11)
	(g) 	Rate variance 	$1200 U	$820 F (12)
	(h) 	Efficiency variance 	–0– (13)	$2400 U



4	Total of all variances for the month: $120 Favourable
	(favourable because of credit to cost of goods sold)

	Explanatory notes:
(1)	Direct material A, standard cost per drum = 10 kg  $5.00 per kg = $50.00 per drum
(2)	Actual output (in drums)

	=	

	=	 = 1000 drums
(3)	Actual quantity used of direct material A = 10 500 kg.
	This conclusion comes from the following formula for the quantity variance:
	Quantity variance (A) = SP(AQ – SQ) = (AQ – 10 000)$5.00 = $2500 U
	Therefore, AQ = 10 500 kg.
(4)	Direct material A price variance	=	PQ(AP – SP)
		=	12 000($4.50 – $5.00)
		=	$6000 F
(5)	Actual price of direct material B = $3.20 per litre.
		The reasoning is as follows, where the subscripts denote materials A and B:


	= 	=	(PQA  APA) + (PQB  APB)
		$73 200	=	 ($4.50  12 000) + (6000  APB)
Solving for APB yields $3.20 per litre.
(6)	Standard quantity of material B allowed per drum



=	 = 5 litres per drum

             (7)	Standard price of direct material B	=	

						=		
=	$3.00 per litre
(8)	Direct material B quantity variance	=	SP(AQ – SQ) = $3.00(4800 – 5000)
						=	$600 F


(9)	Direct labour type II, standard rate per hour 

				=	

				=	 = $24.00 per hour
(10)	Direct labour type II, standard quantity allowed given actual output
				=	1000 drums  4 hours per drum
				=	4000 hours
(11)	Actual hours of direct labour type II	=	4100 hours
Use the formula for the direct labour efficiency variance, as follows:
Direct labour (II) efficiency variance	=	SR(AH – SH)
			$2400 U		=	$24.00(AH – 4000)
Therefore, 		AH 		= 	4100 hours
 (12)	Direct labour type II rate variance	=	AH(AR – SR)
		=	4100($23.80 – $24.00)
		=	$820 Favourable
(13)	Direct labour type I efficiency variance		=	zero
 	Just fill in the remaining variance in the following tabulation:
	Direct material variances:
			A: Price variance 			$6000 F
			A: Quantity variance 		  2500 U
			B: Price variance 		  	  1200 U
			B: Quantity variance 		    600 F
	Direct labour variances:
			I: Rate variance 			  1200 U
			I: Efficiency variance 		        ?
			II: Rate variance 			    820 F
			II: Efficiency variance 		  2400 U
Total (favourable variance because of credit to cost of goods sold)	 $120 F
		Therefore, the direct labour type I efficiency variance 
			= 120 – 6000 + 2500 + 1200 – 600 + 1200 – 820 + 2400
			= 0    (i.e. the total of all the variances we already know comes to $120 F)



(14)	Standard hours of direct labour type I drum	= 

		=	 = 2 hours per drum
(15)	Standard quantity allowed, given actual output	=	1000 drums  2 hours per drum
	=	2000 hours
	(16)	Actual hours of direct labour type I 	=	2000 hours
	Since there was no labour type I efficiency variance, actual hours and standard hours are equal.
	(17)	Actual rate per hour of direct labour type I	=	$30.60
	Use the formula for the direct labour rate variance as follows:
			Direct labour rate variance		=	AH(AR – SR)
			$1200 U		=	2000(AR – $30.00)
			Therefore, AR		=	$30.60
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