Example Food Processing Company

Example Food has just experienced a disappointing profit year.  Costs appear to be out of control and as a result, profits are far below expectations - in spite of the fact that marketing has “made plan” this year.

Our job is examine Example’s financial information and help determine what areas of operation should be examined.  The President of Example (Omer Thomas) would like advice regarding how he should explain this year’s results to the Board of Directors.  

Level I Variance Analysis

Example Foods



Budget (Plan)
Actual
Variance
Sales

$270,000
$271,000
$1,000 F

Cost of goods sold

  Variable costs:

     Material
(85,000)
(89,250)
(4,250) U

     Labor
(125,000)
(138,750)
(13,750) U

     Overhead
(12,500)
(14,430)
(1,930) U

  Fixed overhead
   (12,000)
   (12,000)
             -0-
 Gross margin
$  35,500
$  16,570
$ (18,930) U

Allocated SG&A
  (20,000)
  (20,000)
             -0-
Operating income
$  15,500
$ (3,430)
$ (18,930) U
Mr. Thomas has decided to give Jeri Deakin, the sales manager, the opportunity of presenting the overall results to the Board because of her outstanding effort in an otherwise bleak year.

Jeri has offered the following analysis:

Favorable variances due to sales:



Product A
Product B
Overall


Volume
$12,000 U
$15,000 F
$3,000 F


Price
$9,000 F
$11,000 U
$2,000 U


Overall
$3,000 U
$4,000 F
$1,000 F

Unfavorable variances due to production:


Material
8,500 F
12,750 U
4,250 U


Labor
6,250 U
7,500 U
13,750 U


Overhead



   Variable
850 U
1,080 U
1,930 U


   Fixed
   600 F
    600 U
        -0-

Gross Margin
$   35 U
$18,895 U
$18,930 U

Mr. Thomas wonders if Ms. Deakin’s analysis provides enough detail to inform him and the Board about the operating problems encountered.

Example Company

Budgeted Income


Product A
Product B
Total

Sales

$120,000
$150,000
$270,000

Cost of goods sold:


Variable manufacturing costs



Material
(40,000)
(45,000)
(85,000)



Labor
(50,000)
(75,000)
(125,000)



Overhead
(5,000)
(7,500)
(12,500)


Fixed manufacturing overhead
    (6,000)
    (6,000)
    (12,000)
Gross margin
$  19,000
$  16,500
$  35,500

Allocated common costs
    (9,600)
 (10,400)
  (20,000)
Operating Income
$    9,400
$   6,100
$  15,500

Budget and Actual Data:

Predicted market size:  200,000 units

Budgeted market share:  10%

Actual market size:  250,000 units




Product A
Product B
Total

Budgeted sales in units
10,000
10,000
20,000

Budgeted price
$12
$15

Actual sales in units
9,000
11,000
20,000

Actual price
$13
$14

Budgeted product costs:


Material



Quantity
2 lbs/unit
3 lbs/unit



Price
$2/lb.
$1.50/lb.


Labor



Quantity
1 hour/unit
1.5 hours/unit



Price
$5/hour
$5/hour


Variable Overhead
$.50/labor hour
$.50/labor hour


Fixed Overhead
$.60/unit
$.60/unit

Actual product costs:


Material



Quantity
2 1/3 lbs./unit
3 lbs./unit



Price
$1.50/lb.
$1.75/lb.


Labor



Quantity
1.25 hours
1.5 hours



Price
$5/hour
$5/hour


Variable Overhead
$.52/labor hour
$.52/labor hour


Fixed Overhead
$.60/unit
$.60/unit

Example Company

Actual Income


Product A
Product B
Total

Sales

$117,000
$154,000
$271,000

Cost of goods sold:


Variable manufacturing costs



Material
(31,500)
(57,750)
(89,250)



Labor
(56,250)
(82,500)
(138,750)



Overhead
(5,850)
(8,580)
(14,430)


Fixed manufacturing overhead
    (5,400)
    (6,600)
   (12,000)
Gross margin
$  18,000
$   (1,430)
$  16,570

Allocated common costs
    (8,635)
    (11,365)
  (20,000)
Operating Income
$    9,365
$(12,795)
$ (3,430)

1. Day 1:  Compute the material and labor price, efficiency and activity variances.  Also compute the overhead variances.

2. Day 2:  Compute the sales price, activity, volume, market share, mix and price-recovery variances.  Critique Jeri’s report.  Draft a short memo that indicates where Mr. Thomas should look when evaluating this period’s performance.  Indicate what results appear favorable and where there may be problems.

Formulas for Profitability

Variance Analysis

Shelley

Variances are intended to help explain why planned profits and actual profits are different.  They should also help identify where performance was good and where it fell short of expectations - and maybe where to begin an investigation concerning the cause of the departures.

Profit change = Productivity variance + Sales-activity variance + Price-recovery variance

1.  Price recovery measures the change in profits caused by differences in the average prices received for outputs produced and paid for input resources consumed.  It measures whether sales prices have risen enough (for example) to compensate for cost increases of inputs.

Price-recovery ratio =  EQ \F(Change in product (output) prices,Change in resource (input) costs) 
Sales-price variance = (Actual price - Budgeted price) * Actual sales volume

Price-recovery variance = Sales price variance - Input cost variance

2.  The sales activity variances measure the effectiveness of the marketing effort.

Sales-activity variance = Sales-volume variance + Sales-mix variance

m* = a weighted average contribution margin

=   EQ \F(Total budgeted contribution margin,Total budgeted sales units) 
Sales-volume variance = (Total change in units sold)(m*)

Sales-mix variance = (change in sales for product 1) x 
(contribution margin for product 1 - m*)
+ (change in sales for product 2) x
(contribution margin for product 2 - m*)

+ (change in sales for product 3) x
(contribution margin for product 3 - m*)
+ . . . + (change in sales for product n) x
(contribution margin for product n - m*)

Sales-volume variance = Market size variance + Market share variance

Market size variance = (Budgeted market share) x 
(Actual industry sales - Budgeted industry sales) x m*

Market share variance = (Actual market share - Planned Market Share) x 
(Actual industry sales) x m*

3.  Productivity variances measure the efficiency of the production operation.  Usually this is a manufacturing operation, but it could also be service.

Productivity variances = Efficiency variances + Quantity variance

Quantity (Efficiency) variance = Change in input quantities 
evaluated at budgeted input prices

Quantity (Efficiency) variance = Yield Variance + Mix Variance

p* =  EQ \F(Total budgeted cost of inputs,Total budgeted quantity of inputs) 
Yield variance = Change in input quantities evaluated at p*

Mix variance = Change in input quantities x (Budgeted price - p*)

Input-cost variance = (Actual input cost - Budgeted input cost) * actual inputs used in sales

Example using profitability analysis:

Budgeted Inputs and Sales:   Daly Corporation which has three products


Model 1
Model 2
Model 3

Labor hours per unit
0.20
0.25
0.40

Material  (pounds per unit)
1.0
1.1
1.3

Kilowatt hours per unit
0.5
0.6
0.8

Budgeted sales (units)
10,000
6,000
2,000

Forecasted price ($)
15
20
40

Budgeted sales were based on a projected 10% market share.  Daly actually achieved a 13% market share.

 Budgeted Product Costs and Contribution Margins


Model 1
Model 2
Model 3

Selling price
$15.00
$20.00
$40.00

Variable costs:
Labor
4.00
5.00
8.00


Materials
4.00
4.40
5.20

 
Energy
  3.00
  3.60
   4.80

Contribution margin
$4.00
$7.00
$22.00

Budgeted Income Statement:  Daly Corporation
Sales


$350,000


Labor
$86,000



Materials
76,800



Energy
61,200


Variable costs


224,000

Committed overhead


    80,000

Profit


$  46,000

Actual Income Statement:  Daly Corporation
Sales


$385,000


Labor
$109,452



Materials
96,448



Energy
61,671


Variable costs


267,571

Committed overhead


    84,000

Profit


$  33,429

Variance Analysis:


Actual profits
$33,429


Budgeted profits
  46,000

Profit variance
($12,571)
Unfavorable

Line item income statement variance analysis


Actual
Budgeted
Variance
%

Sales
$385,000
$350,000
$35,000  (F)
10.0

Labor
109,452
86,000
23,452  (U)
27.3

Materials
96,448
76,800
19,648  (U)
25.6

Energy
  61,671
  61,200
     471  (U)
  0.8

Variable costs
267,571
224,000
43,571  (U)
19.5

Committed overhead
  84,000
  80,000
  4,000  (U)
  5.0

Profits
$  33,429
$  46,000
$12,571  (U)
27.3

Quantities and prices of outputs and inputs


Outputs


Inputs



Quantity
Price

Quantity
Price

Model 1
12,000
$16
Labor
5,212 hr
$21.00

Model 2
5,500
22
Materials
21,920 lb
4.40

Model 3
1,800
40
Energy
10,633 kwhr
5.80

Flexible budget at actual sales volumes


Actual
Sales

(Units)
Contribution
Margin per

Unit
Total
Contribution

Margin

Model 1
12,000
$  4.00
$  48,000

Model 2
5,500
7.00
38,500

Model 3
1,800
22.00
   39,600

Budgeted contribution margin at actual sales volume





$126,100

Period expenses (budgeted)


   80,000

Net income


$  46,100

Sales-activity variance = [(12,000 - 10,000)*4 + (5,500 - 6,000)*7 + (1,800 - 2,000)*22]

= $100 (favorable)

m* =  EQ \F($126000,18000)  = $7

Sales-volume variance = [(12,000 - 10,000) + (5,500 - 6,000) + (18,000 - 2,000)]*7

= $9,100 (favorable)

Sales-mix variance = [2,000*(4 - 7) + (-500)*(7 - 7) + (-200)*(22 - 7)]


= -$9,000 (unfavorable)

Market size and share:

Forecasted market size =  EQ \F(Forecasted sales volume,Forecasted market share)  =  EQ \F(18000,.10)  = 180,000 units

Actual market size =  EQ \F(Actual sales volume,Actual market share)  =  EQ \F(12000 + 5500 + 1800,.13)  = 148,462

Market size variance = (.10)*(148,462 - 180,000) * 7 = -$22,077 (unfavorable)

Market share variance = (.13 - .10) (148,462)*7 = $31,177 (favorable)

Productivity variances:

Labor efficiency variance = (Actual hours used - Budgeted hours for actual output) 

        * Budgeted price


        = (5212 - [(.2*12,000) + (.25*5,500) + (.4*1800)]) * 20


        = $14,340 (unfavorable)

Materials quantity variance = (Actual pounds used - Budgeted pounds for actual output)

             * Budgeted price


             = (21,920 - [(1*12,000) + (1.1*5,500) + (1.3*1,800)])*4


             = $6,120 (unfavorable)

Energy quantity variance = (Actual kwhrs used - Budgeted kwhrs for actual output)

          * Budgeted price


          = (10,633 - [(.5*12,000) + (.6*5,500) + (.8*1,800)])*6


          = -$642

Productivity variance = $14,340 + $6,120 + (-$642) = $19,818

Sales-price variance = [(16 - 15) * 12,000 + (22-20) * 5,500 + (40 - 40) * 1,800]


  = $23,000 (favorable)

Input-cost variance = [(21 - 20) * 5,212 + (4.40 - 4) * 21,920 + (5.8 - 6) * 10,633] 

 + budget variance for committed overhead ($4000)


 = Labor price variance + Material price variance + Energy price variance
 + Fixed overhead budget variance



 = $15,853 (unfavorable)

Price-recovery variance = Sales-price variance - Input-cost variance = $7,147 (favorable)

Profit variance = $100 - $19,818 + $7,147 = -$12,571 (unfavorable)

