MIX AND YIELD VARIANCES

In many industrial situations, more than one material is used in the manufacturing cycle for a single product.  If the various materials used cannot be substituted in any way for each other, the approach is to continue to look at each material quite separately.  However, in many circumstances the materials used are to some extent substitutes for each other, ie the mix of materials used in the manufacturing can be altered without noticeably affecting the end product.  It is in this situation that the calculation of a mixed variance becomes appropriate.

The material usage variance can be divided into:-

(i)
Material mix variance – the difference between the total material input in a standard mix x standard prices and the actual material input x standard prices, ie sum of (material mix variances in units of weight x standard prices).  This shows the effect on cost variations from the standard proportion.

(ii)
Material yield variance – the difference between the standard quantity of materials specified for actual production x standard prices and actual total material input in standard proportions x standard prices ie the difference between what the actual materials should have yielded and what they actually yielded multiplied by the standard material cost per unit.  This will show the efficiency of the usage of all the materials in the mix.

 Example 

Standard cost for 900 tonnes of production:

	Material
	Tonnes
	Price per tonne (£)

	A
B
C

Normal process loss 10%
	500

300

200

1,000

100

900
	6.00

5.00

4.50


Actual material cost and usage to produce 990 tonnes:

	Material
	Tonnes
	Price per tonne (£)

	A
B
C


	444

446

240

1,130

140

990
	7.50

6.00

4.50


Determine the usage variance and break this down into the mix and yield variances.

Usage variance

990 tonnes of production should need _____ x

=
tonnes of A,






       _____ x

=
tonnes of B,






       _____ x

=
tonnes of C.

	Material
	Actual usage
	Standard usage
	Usage variance

	
	
	
	£

	A
B
C
	
	
	


The total usage variance is £34 (A).  This can be analysed into a mix and a yield variance.

Mix variance

The standard mix for actual quantity of materials used are.


x
=
of A,


x
=
of B,


x
=
of C.

	Material
	Actual mix
	Standard mix
	Mix variance

	
	
	
	              £

	A
B
C
	_____


	_____
	_____  /   _____


Yield variance

	EITHER
	Material
	Standard mix input
	Standard mix output
	Yield variance

	
	
	
	
	£

	
	A
B
C
	
	
	_____




OR

1,130 tonnes of material should yield

=

tonnes,




they actually yield



tonnes.




variance in units =



tonnes.

Standard material cost per unit =  x    +    x    +  x    =    £

Yield variance in £ = £
x
=

The mix and yield variance can be interpreted as follows:

(a)
the mix variance of     arises because, compared with the standard, less of the more expensive material A has been used and more of the cheaper materials B and C.  The manager might conclude that it was a good idea to reduce the proportions of A used as this produces a favourable variance, but a bad thing to increase the proportions of B and C with the resultant adverse effects.  The two aspects are interrelated so perhaps the manager should concentrate on the net effect of the changes in the mix, ie the total direct materials mix variance.

(b)
the yield variance represents the fact that 1,130 tonnes of material in total were input into the process and, with a normal loss of 10%, the expected yield of good production was 1,017 tonnes, (0.9 x 1,130).  However, good production only amounted to 990 tonnes.  The yield was lower than expected by 27 tonnes which, evaluated at the standard product cost of £6 per tonne, gives a yield effect of £

These two variances are probably interrelated and should, therefore, be considered together.  It is likely that the change to the cheaper mix of materials has resulted in the yield of good

Sales Mix and Quantity Profit Variances

Where more than one product is sold, it is likely that each will have a different profit per unit.  If they are sold in a mix different from that budgeted, then the sales volume profit variance will be affected, hence the sales volume profit variance is divided into:-

(a)
Sales mix profit variance – the total actual sales units x budgeted weighted average standard profit per unit – actual sales units x individual standard profit per unit, (or the sum of [the mix variance in units x standard profit per unit]).*

(b)
Sales quantity profit variance -  the budgeted sales units x standard profit per unit – total actual sales units x budgeted weighted average standard profit, (or the sum of [the quantity variances in units x standard profit per unit] or sales quantity variance x weighted average standard profit per unit).*

*These are the definitions only if the standard mix is based on the physical units of product in the budget.

The sales mix variance is only useful where there is a real possibility of substituting one product for another and where management can control the proportions of product sold.

In calculating the sales mix profit variance a standard mix is used.  This can be based on the physical units of product in the budget or on the sales value of the products in the budget.  The latter is usually only used when the selling price of the products are very different or where the products are so physically different that the assumption about the interchange-ability of products does not apply.  Using either method does not affect sales volume profit variance.

Example

Three products, A, B, and C, are sold.  During a period the budget and actual sales are as follows:

	Budget
	Actual

	Product
	Units
	S.P.

£
	Sales

£
	Profit

£
	Units
	S.P.

£
	Sales

£
	Profit

£

	A
B
C

Total
	200

300

500

1,000
	10

5

3
	2,000

1,500

1,500

5,000
	3

2

1
	150

260

400

810
	11

4

3
	1,600

1,040

1,200

3,840
	4

1

1


Sales price variances

Product

A

x
=
B

x
=
C  

x
=

(a)
MIXED BASED ON UNITS

Mixed variance

	
	Actual sales mix (units)
	Standard sales mix (units)
	Sales mix units

variance            profit

	Product
	
	
	
	

	A
B
C
	_____
	_____
	       _____      /          _____




Quantity variance

EITHER

	
	Standard  sales mix (units)
	Budgeted sales  (units)
	Sales quantity variance

 units                 profit

	Product
	
	
	
	

	A
B
C
	_____
	_____
	       _____      /          _____




OR

Average standard profit per unit =           x    +    x    +    x    =

Quantity variance in units =

Quantity profit variance =
x
=

Summary

	
	£
	£

	Budgeted profit

Sales price variance A

Sales price variance B

Sales mix variance

Sales quantity variance


	_____
	_____

	Actual profit =      x    +    x    +    x    =


