Standard Costing & Variance Analysis
Meaning of Standard Cost
Standard costs are predetermined cost which may be used as a yardstick to measure the efficiency with which actual costs has been incurred under given circumstance.  To illustrate, the amount of raw material required to produce a unit of product can be determined and the cost of that raw material estimated.  This becomes the standard material input.  If actual raw material usage or costs differ from the standards, the difference which is called ‘variance’ is reported to manager concerned. When size of the variance is significant, a detailed investigation will be made to determine the causes of variance

According to the chartered Institute of Management Accountants (C.I.M.A) London, “Standard cost is the predetermined cost based on technical estimates for materials, labour and overhead for a selected period of time for a prescribed set of working conditions.”  

The Institute of Cost and Works Accountants defines standard costs as “Standard costs are prepared and used to clarify the final results of a business, particularly by measurement of variations of actual costs from standard costs and the analysis of the causes of variations for the purpose of maintaining efficiency of executive action.”

Thus standard costs is a predetermined which determines what each product or service ‘should be’ under given circumstances.  From the above definitions we may note that standard costs are:

1. Pre-determined cost: Standard cost is always determined in advance and ahead of actual point of time of incurring of costs.

2. Based on technical estimated: Standard cost is determined only on the basis of a technical estimate and on a rational basis.

3. For the purpose of Comparison: The very purpose of standard cost is to aid the comparison with actual costs.

4. Based for price fixing: The prices are fixed in advance and hence the only variation basis is the standard cost.            
Estimated Cost

Estimates are predetermined costs which are based on historical data and is often not very scientifically determined.  They usually compiled from loosely gathered information and therefore, they are unsafe to use them as a tool for measuring performance.  Standard costs are predetermined costs which aims at what the cost should be rather then what it will be.  Both the standard costs and estimated costs are used to determine price in advance and their purpose is to control cost.  But, there are certain differences between these two costs as stated below:
The following are some of the important differences between standard cost and estimated cost:
	          Standard Cost
	            Estimated Cost

	Standard cost emphasizes as what the cost ‘should be’ in a given set of situations.
	Estimated cost emphasizes on what the cost ‘will be’.

	Standard costs are planned costs which are determined by technical experts after considering levels of efficiency and production
	Estimated costs are determined by taking into consideration the historical data as the basis and adjusting it to future trends.

	It is used as a devise for measuring efficiency
	It cannot be used as a devise to determine efficiency.  It only determines expected costs.

	Standard costs serve the purpose of cost control
	Estimated costs do not serve the purpose of cost control.

	Standard costing is part of cost accounting process
	Estimated costs are statistical in nature and may not become a part of accounting.

	It is a technique developed and recognised by management and academecians
	It is just an estimate and not a technique

	It can be used where standard costing is in operation
	It may be used in any concern operating on a historical cost system.


The system of standard costing can be used effectively to those industries which are producing standardised products and are repetitive in nature.  Examples are cement industry, steel industry, sugar industry etc.  The standard costing may not be suitable to jobbing industries because every job has different specifications and it will be difficult and expensive to set standard costs for every job.  Thus, standard costing is not suitable in situations where a variety of different kinds of tasks are being done.

Budgeting 

Budgeting may be defined as the process of preparing plans for future activities of the business enterprise after considering and involving the objectives of the said organisation.  This also provides process/steps of collection and preparation of data, by which deviations from the plan can be measured.  This analysis helps to measure performance, cost estimation, minimizing wastage and better utilisation of resources of the organisation.  Thus, budgets are prepared on the basis of future estimated production and sales in order to find out the profit in a specified period. 
The objective of the standard costing and budgeting is to achieve maximum efficiency and cost control.  Under both the systems actual performance is compared with predetermined standards, deviations, if any, are analysed and reported.  Budgeting is essential to determine standard costs while standard costing is necessary for planning budgets.  Both are complimentary in nature and in determining the results.  Besides similarities there are certain differences between standard costing and budgeting which are as follows:

Controllable and Uncontrolled Variances
The variance may be classified as Controllable and Uncontrollable.  
Variance is said to be controllable if it is identified as the primary responsibility of a particular person or department.  The excessive use of materials or labour hours than the standards can be attributable to a particular person.  
When the variations are due to the factors beyond the control of the concerned person or department, it is said to be uncontrolled.  The rise in prices of materials, increase in wage rates, Govt. restrictions etc., are the examples of uncontrollable variance.  These factors are not within the control of the management and the responsibility of the variance cannot be assigned to any particular person or division.  
The division of variance into controllable and uncontrollable is important from the view point of management as it can place more emphasis on controllable variance and thus facilitates to the principle of management by exception.  

Classification of Variances
Variances may be classified into two categories viz., 

1. Cost variances and 

2. Sales variances.  

The cost variance may again be sub-divided into variances for each element of cost as shown in the following chart:
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Direct Material Variances
Materials constitute most important element of cost.  Therefore, utmost care should be taken in purchasing and using the materials.  When deviations occur between the standards specified and the actuals the following variances could be calculated:
1. Direct Material Cost Variance,

2. Direct Material Price Variance, and

3. Direct Material Usage or Quantity Variance

Let us study the above variances in detail.

a.
Direct Material Cost Variance:
It is the difference between the standard cost of materials specified for the output achieved, and the actual cost of direct materials consumed.  The standard cost of materials is computed by multiplying the standard price with the standard quantity for actual output.  The actual cost is computed by multiplying actual price with the actual quantity used.  The Direct Material Variance may be calculated with help of the following formula:

Direct Material Cost Variance  =  Standard Cost – for actual output Actual Cost 

       (DMCV)

Where, 

Standard Cost  =  Standard Price per unit X Standard Quantity used for actual       output

Actual Cost  =  Actual Price X Actual Quantity used.

Direct material cost variance arises due to change in price of materials or change in the quantity of material used or both.  If the standard cost is more than the actual cost, the variance will be favourable and on the other hand, if the actual cost is more than the standard cost the variance will be unfavourable or adverse.  

Example 

Calculate Direct Material Cost Variance with the help of the following information:

Standard Output

            
:
1600 Units

Actual Output



:
2000 Units

Standard Quantity required per unit
:
2 Kg.

Total Quantity actually consumed
:
2400 Kg.

Standard rate per unit


:
$ 8 per Kg.

Actual rate per unit


            :
$ 10 per Kg. 

Solution 

Direct Material Cost Variance  =
Standard Cost – Actual Cost







         or






Standard             
     Actual

                                                  price X standard  –   price X Actual

                                                      quantity for
         Quantity Used

                                                    actual output

=
$ 8 X 2 kg X 2000 kg  -  $ 10 X 2400kg

=
$ 32000  -  $ 24000

=
$ 8000 (Favourable)

b.
Direct Material Price Variance:  
Direct Material Price Variance is the difference between actual price and standard price of materials consumed.  Material price variance may arise due to the following reasons:

i)
Changes in the prices of materials,

ii)
Uneconomical size of purchase orders,

iii)
Failure to purchase materials at proper time,

iv)
Fluctuations in the cost of transportation and carriage of goods,

v)
Buying efficiency or inefficiency

vi)
Not availing cash discounts when setting standards,

vii)
Purchase of substitute material for non-availability of specified material

viii)
Changes in the duty structure which is forming part of price,

ix)
Inefficiency of purchase department etc. 

Some of the above factors are controllable if proper care is exercised by the management.  Generally, the Purchase Manager will be held responsible for material price variance.  Material price variance will be calculated as follows:

Direct Material Price Variance  =
Actual Quantity (Standard Price – Actual Price)





   =
AQ (SP – AP)

If the standard price is more than the actual price, the variance would be favourable and in case the actual price is more than the standard price, it shows adverse variance.  Adverse material price variance shows that unfavourable prices were paid for materials consumed and the Purchase Manager would be asked to explain the position.

c.
Material Usage (Quantity) Variance:
Material Usage Variance is that portion of material cost which arises due to the difference between the standard quantity specified and the actual quantity used.  In other words, it is the difference between standard quantity for actual output and actual quantity, multiplied by standard price of material.  The formula for material usage variance is as follows:

Material Usage Variance  =  

Standard Price (Standard Quantity for actual output – Actual Quantity)



MUV

      =  SP (SQ - AQ)

This Variance will be considered favourable when standard quantity is more than actual quanity and vice versa.  The production Manager will be held responsible for material usage variance.  Material usage variance will arise due to the following reasons:

i)
Use of sub-standard or defective materials,

ii)
Carelessness in the use of materials,

iii)
Use of substitute materials,

iv)
Inefficient production methods,

v)
Change in designs than those specified,

vi)
Pilferage of material,

vii)
Use of non-standard mix,

Direct Material Cost Variance is equal to the sum of Direct Material Price Variance and Material Usage Variance.  Thus, 

Direct Material Cost Variance  =  Material Price Variance + Material Usage Variance

Example 

Gemini Chemical Industries provides the following information from their records:-

For making 10 kgs. Of GEMCO, the standard material requirement is

Material

Quantity

Rate per kg.

A


8 units


$ 6.00

B


4 units


$ 4.00

During April, 2004, 1000 kgs of GEMCO were produced.  The actual consumption of material is as under: 

Material

Quantity

Rate per kg.

A


750 units

$ 7.00

B


500 units

$ 5.00

Calculate:

1. Material Cost Variance

2. Material Price Variance

3. Material Usage Variance

Solution: 

a)
Material Cost Variance
=
Standard Cost – Actual Cost






=
$ 6400 – $ 7750






=
$ 1350 (A)
b)
Material Price Variance


=
(Standard Price – Actual Price) X Actual Quantity x Material


=
($ 6 – $ 7) 750 = ($ 4- $ 5) X 500

=
$ (-1) 750 = $750 (A)

=
$ 1250 (A)


y Material
=
($ 4 – $ 5) X 500




=
$ 500 (A)


x + y Material
=
$ 750 (A) + $ 500 (A) = $ 1250 (A)

c)
Material Usage Variance


=
(Standard Quantity for actual output – Actual Quantity) X Standard Price


=
x Material + y Material


=
(800 kg. – 750 kg) $ 6 + (400 kg – 500 kg) $ 4


=
$ 300 (F) = $ 400 (A)


= 
$ 100 (A)

Verification

Material Cost Variance
=
Material Price Variance + Material Usage Variance


$ 1350 (A)

=
$ 1250 (A) + $ 100 (A)

Classification of Material Usage Variance:

When more than one type of material is used in producing a product, the total usage variance will be classified into (a) Material mix Variance and (b) Material Yield Variance.  Let us study these two variances in detail:

a)
Material Mix Variance:
Material Mix Variance may be defined as that portion of the material usage variance which is due to the difference between the standard and actual composition of material mixture.  It means that the cause of variance is due to a change in the ratio of actual material mix from the standard material mix.  The variance results from a variation in the materials mix used in production.  Material mix variance may arise in those industries where a number of raw materials are mixed in order to produce a final product.  Examples are chemical industries, rubber industries etc.

Material Mix Variance is calculated as follows:

Material Mix Variance  

=  (Revised Standard Quantity – Actual Quantity) X Standard Price



or


RSQ
= Total AQ X Standard Ratio

where, 





 Standard Quantity for each                   

                                                                   Material                       Total of actual                         

Revised Standard Quantity = -------------------------------------------X  Quantities of         





Total Standard Quantity for all            all Materials

                                                                   Material     

If the actual quantity is more than revised standard quantity, an adverse variance will occur and vice versa.

Material mix variance may arise due to the following reasons:

1. Price actually paid for materials differs from standard prices

2. Delay in supply of raw materials

3. Non-availability of one or more components of the mix

4. Non-purchase of materials at proper time

5. Inefficiency in production department to use proper mix

6. Actual mix may be different from standard mix, etc.

b)
Material Yield Variance (MYV):
Material Yield Variance is calculated on the basis of output while the other variances are calculated on the basis of input.  The variance is calculated as the difference between the standard output and the actual output.  If the actual output is more than the standard output, then the variance would be favourable and vice versa.  The formula for material yield variance is as follows:

Material Yield Variance = (Actual Yield – Standard Yield) Standard output price

Where, standard output price is the total standard material cost per unit of output, 




  Actual Usage of Material

Standard Yield  =  ----------------------------------------------



    Standard Usage per unit of Output

This variance arises in the case of process industries where loss of material is inevitable in the process of production of final product.  Therefore, in these industries normal loss is to be taken into account while setting standards.  But the actual loss may be different from the normal loss during the process of actual production.  This gives rise to the variance in the standard yield.  The material yield variance may be caused due to the following reasons:

1. Defective method of operation

2. Purchase of substandard quantity of material

3. Lack of proper care in handling

4. Lack of proper supervision etc.

It should be noted that where several types of materials are used Material Revised Usage Variance (MRUV) and Material Yield Variance (MYV) imply the same thing, though both are computed using different formulae.  

Direct Labour Variances
The labour directly engaged in the production of a product is known as direct labour.  The wages paid to such labour is known as direct wages.  For example, the wages paid to a machine operator is a direct labour cost.  Labour variances arise when actual labour costs are different from standard labour cost.  The setting up of standard direct labour cost will depend upon the following factors:

a)
Methods of Production: Standardized methods of production will be decided by studying motion study.  

b)
Labour time standards: The time taken by different categories of workers is known as Labour time standard it will be ascertained by using past record performance, time and motion study.

c)
Labour rate standards: It refers to the expected wage rate to be paid to different categories of workers.  While deciding standard labour rate past wage rates, demand and supply of labour, anticipated changes in wage rates etc. should be taken into account.  The methods of wage payment like time rates or piece rates and incentive plans are also to be considered while fixing standard labour rate.

d)
Different grade of labour mix: Standard proportion of different grades of labour mix is another important factor in setting standard labour cost.

Direct labour variance is the difference between the standard direct labour cost specified for the activity achieved and the actual direct labour cost incurred.  It is calculated as follows:

Direct Labour Cost Variance = Standard Labour Cost – Actual Labour Cost






or




= (Std. hours X Std. Rate) – (Actual hours X Actual rate)




= (SH X SR) – (AH X AR)

Note: When the actual output differs from standard output, standard labour cost of actual output is to be worked out and then the following formula is to be applied:

DLCV = Std. cost of actual production – Actual cost

Direct Labour Cost Variance is sub-divided into:

1. Labour Rate Variance

2. Labour Efficiency Variance

Labour Efficiency or Time Variance may again sub-divided into:

1. Labour Idle Time Variance 

2. Labour Mix Variance and Labour Yield Variance

The above classification may also be shown diagramatically as follows:
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Labour Rate Variance
Labour rate variance is that portion of the usage variance which is due to the difference between standard rate specified and actual rate paid.  It is calculated with the help of the following formula:

Labour Rate Variance = (Standard Rate – Actual Rate) X Actual Hours Paid 


LRV                = (SR – AR) X AHP

The variance will be favourable if actual rate is less than the standard rate and it will be adverse if actual rate is more than the standard rate.  The responsibility for labour rate variance lies with the production centre. Labour rate variance is generally uncontrollable.  

If the variance is due to wrong grade of labour, the responsibility lies on production foreman.  Labour rate variance arises due to the following reasons:

1. Change in the basic wage rate of piece-work rate

2. Employment of one or more workers of different grades than the standard grade

3. Payment of more overtime than fixed earlier

4. Higher or lower wage rates paid to casual labourers

5. Faculty recruitment and placement of workers

6. New workers not being paid at full wage rates etc.

Labour Time Variance or Labour Efficiency Variance
Labour efficiency ratio is the difference between the standard labour hours specified for actual output and the actual hours paid for.  This variance helps in controlling efficiency of workers and also labour cost.  This variance can be calculated as follows:

Labour Efficiency Variance 

= (Standard hours for actual production – Actual hours worked) X Standard Rate

                            OR


(LEV)
=  (SHAP – AHW) X SR

If actual time taken for doing a work is more than the specified standard time, the variance will be unfavourable and vice versa.  Labour efficiency ratio arises due to one or more of the following reasons:

 1) Defective machinery and equipment

 2)  Lack of proper supervision

 3) Use of defective or non-standard materials

4) Lack of proper training to workers

5) Poor working conditions

6) Labour turnover or change over of workers from one operation to another.

 7)Alterations in the methods of production

Labour efficiency variance is the responsibility of Production Manager and is similar to materials usage variance.  Both these variance measure the difference in performance.

Classification of Labour Efficiency Variance
Labour efficiency variance can be further sub-divided into:

1) Labour Idle Time Variance

2) Labour Mix Variance

3) Labour Yield Variance

Let us study these in detail.

Labour Idle Time Variance


Labour Idle time variance is a sub-variance of labour efficiency variance.  It is the standard wage payable during the idle hours due to abnormal circumstance like strikes, lockout, break-down or machinery, power cut, shortage or raw materials etc.  The abnormal idle time should be separated from the labour efficiency variance as it is due to the reasons beyond the control of workers.  Otherwise it will show inefficiency on the part of workers.  This variance will always be adverse.  It is calculated as follows:

Idle Time Variance = Idle Hours X Standard Rate

ITV
        = IH X SR

For example, if the idle time in the data given in Illustration 7, is 20 hours, then the idle time variance would be 


Idle Time Variance = Idle Hours X Standard Rate

                                            = 20 hours X $5

                                            = $100 (A)

Example 

The following information is supplied to you:

Standard time for a month

:
4000 Hours

Standard wage rate


:
$2.25 per hour

Number of labourers employed
:
30

Average working days in a month
:
25

No. of hours a worker works per day:

7 hours

Total wage bill in a month 

:
$ 13125

Idle time due to power failure

:
100 hours

You are required to calculate the following:

Labour Cost Variance

Labour Rate Variance

Labour Efficiency Variance

Labour Idle Time Variance

Solution

Standard time 

=
4000 hours

Standard wage rate
=
$2.25

Actual time 

            =
30 workers X 25 days X 7 hours




            =
5250 hours

                                                Total Wage bill

Actual Wage Rate
=      ------------------





           Actual time

                                          $ 13125




=
-----------   =  $ 2.50





5250 h$

a)  Labour Cost Variance = Standard Labour Cost – Actual Labour Cost




     =  (Std. Time X Std. Rate) – (Actual time X Actual Rate)



                 =  (4000 hours X $ 2.25) – (5250 hours X $ 2.50)

                                         =  $9000 – $ 13125

                                         =  $ 4125 (A)

b)  Labour Rate Variance = Actual Time (Std. Labour Rate – Actual Labour Rate)




     =  5250 hours ($2.25 – $2.50)




     =  5250 X 0.25




     =  $ 1312.50 (A)

c)  Labour Efficiency Variance = Standard Labour Rate (Std. Time – Actual Time)



                 
   =  $ 2.25 (4000 hours – 5250 hours)

                                         
   =  $2.25 X 1250 hours

                                         
   =  $ 2812.50 (A)

d)  Labour Idle Time Variance = Idle Time X Standard Rate



     
 =  100 hours X 2.25 




 =  $ 225 (A)

Verification

Direct Labour Cost Variance
=  Labour Rate Variance + Labour Efficiency Variance


$ 4125 (A)

=  $1312.50 (A) + $2812.50 (A)


$ 4125 (A)

=  $4125 (A)

Labour Mix Variance

It is also known as Gang composition Variance.  It is similar to Material Mix variance and is a part of labour efficiency variance.  Labour mix variance arises only when two or more different types of workers employed and the composition of actual grade of workers differ from the standard composition of workers.  The change in the labour composition may be due to shortage of one grade of labour.  This variance indicate how much labour cost variance is there due to the change in labour composition.  It is calculated with the help of the following formula:

Labour Mix Variance = Standard Cost of Standard Mix – Standard Cost of Actual    Mix

LMV  = SCSM – SCAM,  

or

Labour Mix Variance  = (Revised Standard – Actual Hours Worked) X Standard Rate

Symbolically, 


LMV                =      (RSH – AHW) X SR

Where,

RSH  = Actual Total Hours Worked X Standard Ratio of Workers





Or



Standard Hours of the grade 


         -------------------------------------   X   Total Actual Hours Worked



Total Standard Hours

Where, 

Actual Hours Worked = Actual hours – Idle Time

If the actual hours taken are less than the revised standard hours, the variance is favourable, and vice versa.
Labour Revised Efficiency Variance (LREV)

This variance arises due to the difference between the total actual hours taken and the total standard hours specified for the actual output.  This variance is a sub-variance of labour efficiency variance.  It arises when there is difference between actual hours paid and actual hours worked, there will be revised efficiency variance and idle time variance.  The formula for Labour Revised Efficiency Variance is:

LREV = (Standard Hours for Actual output – Revised Standard Hours ) X Standard Rate 

Where,

  Standard Hours of the grade 

RSH =  -------------------------------------  X Total Actual Hours Paid


        Total Standard Hours




Or


= Total Actual Hours Paid X Standard Ratio

Labour Yield Variance (LYV)

It is similar to Material Yield Variance.  It studies the impact of actual yield on labour cost where output varies from the standard.  The formula for LYV is:

Labour Yield Variance

= (Actual yield – Standard yield) X Standard labour cost per unit of output

Where, 



Std. output

Std. Yield =   ---------------  X AHW; 



Total AH

                                                Std. cost

Std. labour cost per unit =   ------------------   




     Std. Output (units)

If the standard yield is more than the actual yield the variance will be adverse and vice versa.

Example

The following information is available from the records of a Company:

Standard wages



Actual wages

Skilled   : 90 workers @ $2 per hour
80 workers  @ $2.50 per hour

Unskilled : 60 workers @ $3 per hour
70 workers @ $2 per hour



Budgeted hours : 1000
Actual hours : 900

You are required to calculate the following:

1. Labour Cost Variance

2. Labour Rate Variance

3. Labour Efficiency Variance

4. Revised Labour Efficiency Variance

5. Labour Mix Variance

Solution

	Type of workers
	Standard
	Actual

	
	*Hours
	Rate 
	Amount
	**Hours
	Rate
	Amount

	Skilled
	90,000
	$2
	1,80,000
	72000
	$2.50
	1,80,000

	Unskilled
	60,000
	$3
	1,80,000
	63000
	$2.00
	1,26,000

	
	1,50,000
	
	3,60,000
	1,35,000
	
	3,06,000


* Hours = No. of Workers X Budgeting Hours

**Hours = No. of Workers X Actual Hours

i) Labour Cost Variance

= (Std. Hours of actual output X Std. Rate) – (Actual Hours X Actual Rate)

Skilled  
= (90,000 X $12) – (72,000 X $2.50) = NIL

Unskilled
= (60,000 X $3) – (63,000 X $2.50)   = $54,000 (F)








         ------------------





LCV                                   = $ 54,000(F)







                     -------------------

ii) Labour Rate Variance  = (Std. Rate – Actual Rate) X Actual Hours

     Skilled   
= ($2 – $2.50) X 72000  = $36000(A)

     Unskilled
=  ($3 – $2) X 63000      =  $63000(F)






           
--------------



           
LRV                       =
$27000(F)




                  


--------------

iii) Labour Efficiency Variance = (Std. Hours – Actual Hours) X Standard Rate

                          Skilled   = (90,000 – 72,000) X $2   = $36,000 (F)


          Unskilled   = (60,000 – 63,000) X $3   = $  9,000 (A)








      ------------------




LEV



   = $27,000(F)








      ------------------

iv)  Labour Mix Variance  = (Revised Std. hours – Actual Hours) X Standard Rate

where,                                Standard Hours of the grade

Revised Standard Hour =  -------------------------------------  X Total Actual Hours Worked


    

           Total Standard Hours






Or



       =  Actual Hours X Std. Ratio

                     90,000





           3

Skilled  =   -------------  X 13500  = 81000 hours or 135000 hrs X ----  = 81000 hrs


       1,50,000





           5

                       60000






   2

Unskilled  =  -------------  X 135000  = 54000 hours or 13500 hrs X  ----- = 54000 hrs



150000




               5

Labour Mix Variance = (Revised Std. Hours – Actual Hours) X Standard Rate

Skilled      :  (RSH – AH) X SR


     =  (81000 – 72000) X $2  = $18000 (F)

Unskilled  :  (54000 – 63000) X $3
= $27000 (A)






  -----------------



LMV


= $9000 (A)






  -----------------

iv)  Labour Revised Efficiency Variance = (Std. Hrs – Revised Std. H$) X Std. Rate



Skilled     =   (90000 – 81000) X $2     =  $18000 (F)

                     Unskilled    =   (60000 – 54000) X $3     =  $18000 (F)








        ----------------






                                            $36000 (F)








        ----------------

Verification 



LCV = LRV + LEV



$54000 = $27000 (F) + 27000 (F)



$54000(F) = $54000(F)



LEV = LMV + LREV



$27000(F) = $9000(A) + $36000(F)

             
$27000(F)  =  $27000(F)

Overhead Variances
overheads variance analysis is different from variance analysis relating to materials and labour.  Here the overheads and inputs are already determined.  These pre determined overheads and inputs are called the standard.  The overhead is considered in terms of predetermined rate and is applied to the input.  There can be different bases for the absorption of overheads e.g., labour hours, machine tools, output (in units), etc.

Overhead variances may be classified into fixed and variable overhead variances and fixed overhead variance can be further analysed according to the courses.  In case of variable overheads, it is assured that variable overheads vary directly with production so that any change in expenditure can affect costs
Classification of Overhead Variance

The term overhead includes indirect material, indirect labour and indirect expenses.  It may relate to factory, office and selling and distribution centres.  Overhead variance can be classified as sown in the following diagram:  

                                                Overhead Cost Variance

Variable  Overhead Cost Variance
    Fixed Overhead Cost Variance

                                             Expenditure                                                Volume

                                              Variance                                                   Variance

                                 Efficiency                       Capacity                        Calender

                                 Variance                         Variance                       Variance

Overhead cost variance is the difference between standard cost of overhead absorbed in the output achieved and the actual overhead cost.  Simply, it is the difference between total standard overheads absorbed and total actual overheads incurred.  Therefore, the formula for overhead cost variance is as follows:

Overhead Cost Variance =  Total Standard Overheads – Total Actual Overheads


(OHCV)

The overhead cost variance may be divided into variable overhead cost variance and fixed overhead cost variance.  Fixed cost variance may be further divided as fixed expenditure variance and fixed volume variance.  Fixed volume variance may again be sub-divided into efficiency variance, capacity variance and calendar variance.  Let us study, how these variances are calculated.

1.  Variable Overhead Cost Variance (V.OH.C.V):  This variance is the difference between the standard variable overhead and the actual variable overhead.  The formula is:

Variable Overhead Cost Variance 

= Standard Variable overhead for actual output – Actual Variable Overhead

Where,

Standard Variable Overhead 

= Standard hours allowed for actual output X Standard Variable Overhead Rate






Standard Variable Overheads

Standard Variable Overhead Rate = ----------------------------------------






 
Standard Output

It is stated earlier that there are two basic variances, price and volume.  If volume does not affect the cost per unit the only variance to be calculated is price variance known as the variable overhead variance.  But when assumed that variable overheads do not move directly with output, the variable overhead variances are to be calculated on similar lines as to fixed overhead variances which you will study later.  In this unit, we are assuming that variable overheads do change directly with the output and infact it is the practice that many firms follow and by a number of writers on the subject.

Variable overhead cost variances arise due to the following reasons:

 1) Advance payment of overheads

 2)Outstanding overheads during the current period

 3)Payment of past outstanding overheads during the current period

Fixed Overhead Variances

The treatment of these variances differ from that of variable overhead variable because of the fact that the fixed overheads are incurred anyway and do not vary with change in production levels.  These have to be apportioned to production on a basis.  Now the standard recovery rate is fixed by considering the budgeted fixed overhead by budgeted or normal volume, regardless of actual activity.  It also can be on the basis of managements idea of normal volume, which may considerably differ from actual volume or even actual time taken.  So when overheads are actually incurred, they may be over recovered or under-recovered.  This over or under recovery is known as the variance.  Now this variance can be on the basis of output (in units) or standard time

1.  Fixed Overhead Variance
It is also called fixed overhead cost variance by some writers, and represents the total fixed overhead variance.  Actually it is the difference between the Standard fixed overhead charged on the basis of actual fixed overhead.

Symbolically we can express it as:

Fixed Overhead Variance = Standard Fixed Overhead – Actual Fixed Overheads




      = Std. hours for   X   Std. fixed – Actual Fixed O.H.

                                         actual output        O.H. rate

Fixed Overhead Variance may be further subdivided into tow:

 1) Fixed overhead volume variance

 2) Fixed overhead expenditure variance

1)  Fixed Overhead Volume Variance:  Also called as activity variance by some writers, this is the difference between the Budgeted hours based on normal volume and the standard hours for actual output.  Now the variance occurs because all the overheads cannot actually be absorbed or may be over absorbed in some cases.

Symbolically we can compute this variance as follows:

Fixed overhead volume variance 

= Standard Rate of recovery of fixed overheads X (Standard hours – Budgeted hours)

Where, 

                     




            Budgeted fixed overheads

Standard rate of recovery of fixed overheads = ----------------------------------







                       Budgeted hours

Classification of Fixed overhead volume
Fixed overhead volume variance can be sub-divided into:

1) Fixed overhead efficiency variance

2) Fixed overhead calendar variance

3) Fixed overhead capacity variance

1)  Fixed Overhead Efficiency Variance:  This is the difference between actual hours taken to complete a work and standard hours that should have been taken to complete a work and standard hours that should have been taken to complete the work. 

It measures the efficiency of performance.  Symbolically we can express it as

Fixed overhead efficiency variance

= Standard fixed rate of recovery X (Standard Hours– Actual hours)

        of overheads 
for actual output

2)  Fixed Overhead Calender Variance:  This variance arises due to the actual time consumed, expressed in terms of hours or days as the case may be, being different from standard time that should have been taken.  In other words, it is due to the difference between the number of working days in the budgeted period and the number of actual working days in the period to which the budget is applied.  This variance is obtained by multiplication of the standard rate of recovery of fixed or overhead by difference between revised budgeted hours and budgeted hours.

Symbolically it can be expressed as:

Fixed Overhead Calender Variance 

=  Standard Rate of Recovery of fixed overheads (per hour) (Revised Budgeted Hours – Budgeted Hours)






or

=  (Actual no. of working days – Standard no. of working days) X Standard rate of recovery of fixed overheads (per day)

The calendar variances arises due to the extra holidays declared to celebrate the anniversary of the firm or on the death of a national leader or any other reason.  It arises only in exceptional circumstances as normal holidays are taken  into account while setting the standards.  When there is no change in the working days then there should be no need for a calendar variance.  Generally, this variance is adverse, but sometimes it shows favourable variance where there are extra working days.

3)  Fixed Overhead Capacity Variance: This variance arises due to difference between Revised Budgeted Hours and the actual hours taken multiplied by the standard rate of recovery of fixed overheads.

Symbolically we can express this as:

Fixed overhead capacity variance

= Standard rate of recovery of fixed overheads X (Actual hours – Revised     Budgeted hours)

Where, 

Revised Budgeted Hours = Standard hours per day X Actual no. of days

This variance arises when there is difference between utilization of plant capacity of planned and actual utilization of plant capacity.  It may be due to the factors like idle time, strikes, power failure etc.  This variance can be both favourable a well as unfavourable.  If the actual hours worked is more than revised budgeted hours it is favourable and vice versa.                                      

Check:

Fixed overhead volume variance

=  Fixed overhead efficiency variance + Fixed overhead capacity variance + Fixed overhead calendar variance

Note: When there is no calendar variance, the calculation of capacity variance has to be modified as follows:

Capacity variance = Standard Rate of recovery of fixed overheads X (Actual hours –  Budgeted Hours)

Check

Fixed overhead Volume Variance = Efficiency Variance + Capacity Variance

A)  Fixed Overheads Expenditure Variance:    Now his variance actually measures the difference between the expenditure that is actually incurred and the budgeted fixed overheads.  It is also known as budget variance or spending variance.

Example

The following information is given to you:

	
	Budget 
	Actual

	Production (units)
	10,000
	10,400

	Fixed overheads ($)
	20,000
	20,400

	Man hours
	20,000
	20,100


Calculate the following:

1) Fixed overhead variance

2) Expenditure variance

3) Fixed overhead volume variance

4) Fixed overhead efficiency variance

5) Fixed overhead capacity variance

Solution:








      Budgeted Fixed overheads

Standard rate of recovery of fixed overhead  =  ----------------------------------------








         Budgeted hours







             $ 20,000







       =  ----------------   = $ 1







                20,000

                                                             Budgeted hours

Standard hours for actual output  =  ----------------------- X Actual output






   Budgeted output






20,000





     =  ------------- X 10,400  






10,000

                                                    =  20,800 hours

1)  Fixed overhead variance = 

(Std. hours for actual output X Std. fixed O.H. rate) – Actual Fixed overheads


=  (20,800 hours X $ 1) – $20,400


=  $ 20,800 – $ 20,400


=  $ 400 (F)

2)  Expenditure Variance = Budgeted F. OH – Actual F. OH


=  $20,000 – 20,400


=  $400 (A)

3)  Fixed overhead volume variance =

Std. Recovery rate of FOH X (Std. hours for actual output – Budgeted hours)


=  $ 1 X (20,800 – 20,000)


=  $800 (F)

4)  Fixed overhead Efficiency Variance =


Std. Recovery rate of F.OH X (Std. hours for actual output – Actual hours)


=  $1 X (20,800 – 20,100)


=  $700 (F)

5)  Fixed overhead capacity variance =


Std. rate of recovery of F.OH X (Actual hours – Budgeted hours)


=  $1 X (20,100 – 20,000)


=  $1.00 (F)

Check:

Fixed O.H. Volume Variance = Efficiency Variance + Capacity Variance


$800(F)                    =  $700(F) + $100(F) 

Sales Variances
Sales Variances are calculated by two methods viz., sales value method (or Turnover Method) and sales margin or profit method.  Sales variances arise due to the changes in price and changes in sales volume.  A change in value may be due to the change in quantity or a change in sales mix.
Sales variance can be understood with the help of the following chart:

Sales Variances

Sales Value Variance




Sales Margin Variance

Sales Price 
Sales Volume 

Sales Price 

Sales Volume 

Variance
Variance



     Variance

Variance


Sales Quantity    Sales Mix 
                Sales Mix       Sales Quantity


Variance 
    Variance



Variance 
Variance

Sales variance may be studies under two heads, namely Sales Value Variance and Sales Mix or Profit variances.  Again Sales Value Variance is subdivided into Sales Price Variance and Sales Volume Variances.  Sales Volume Variance may again be subdivided into Sales Quantity Variance and Sales Mix Variance.  Similarly, Sales Margin Variances may be divided into Sales Price Variance and Sales Volume Variance.  Sales volume Variance is subdivided into Sales Mix Variance and Sales Quantity Variance.  Now, let us study there Sales Variances in detail:

Sales Value Variance
This Variance is also called Sales revenue variance.  This is the net variance of sales as a whole.  It is the difference between budgeted sales and actual sales .
The formula for computing this variance is:

Sales Value Variance  =  Actual Sales – Budgeted Sales

If actual sales are more than the budgeted sales a favourable variance would be reported and vice versa.  This variance is on account of difference in price or volume of sales.  It is further subdivided into two variances as – (i) Sales price variance and (ii) Sales volume variance.

(i)  Sales Price Variance

This variance measures the impact of change in selling price on the turnover as a whole.  It is measured by the difference between Standard sales and Actual sales.

The formula is:

Sales Price Variance =


Actual Quantity Sold  X (Actual Selling Price – Standard Selling Price)





Or

Sales Price Variance  = Actual Sales – Standard Sales

(ii)  Sales Volume Variance

This variance measures the impact of changes in quantum of products sold.  Sales volume variance is the difference between the standard sales and budgeted sales.  If the standard sales are more than the budgeted sales, it gives rise to favourable variance and vice versa.  The formula is:

Sales Volume Variance  =  Standard Sales – Budgeted Sales.






Or




   =  Standard Price X (Budgeted Quantity – Actual Quantity)

Where,

Standard Sales = Standard Price X Actual Sales

This variance may arise due to unexpected competition, ineffective advertising, lack of proper supervision, etc.  

In the case of multi product situations, Sales Volume Variance can be further subdivided into (i)  Sales Quantity Variance and (ii) Sales Mix Variance.  These two sub-variance can be calculated as follows:

(i)  Sales Quantity Variance

It is the difference between the Budgeted Sales and Revised standard sales.  The formula is:

Sales Quantity Variance  = Revised Standard Sales – Budgeted Sales 






Or

   

     = (Revised Standard Quantity – Budgeted Quantity) X Std. Price

Where,

RSQ = Total actual Quantity X Standard Ratio of Units

(ii)  Sales Mix Variance

This variance arises when the proportion of actual sales mix.  It is the difference between Revised Standard Sales and Standard Sales.  The formula is:

Sales Mix Variance = Actual Sales – Revised Sales

                               Or

        = (Actual Quantity – Revised Standard Quantity) Std. price of each product

Where,

RSQ = Total Actual Quantity X Standard Ratio of units

Check

Sales Value Variance = Price Variance + Volume Variance

Sales Volume Variance = Sales Mix Variance + Sales Quantity Variance

Sales Margins or Profit Variances Method

These can also be called profit variances, as sales margin is nothing but profit.  Now, this variance is very essential as management takes key decisions based on profitability.  Individually the cost variances or revenue variance (sales variances as based on turnover) cannot convey any clear meaning.  But profit variances do so.

Sales Margin Variance

This can also be called as ‘Overall profit variance’.  This represents the difference between the Budgeted Sales margin or Budgeted Profit and Actual Sales Margin or Actual Profit.  The formula is:

Sales Margin Variance = Budgeted Sales Margin – Actual Sales Margin

Sales Margin Variance can be subdivided into:

 1) Sales Price Variance and

 2) Sales Volume Variance

1.  Sales Price Variance (Based as Margins)  

This variance arises due to the difference between the Standard Price of quantity of sales and actual price of sales.  In other words, it is the difference between Standard Profit and Actual Profit.

Sales Price Variance = Standard Profit – Actual profit 





Or



          = Actual Quantity (Standard Profit per unit – Actual Profit per unit)

Where,

Std. profit = A.Q X Std. profit per unit

If the actual profit is greater than the standard profit, the variance is favourable and vice versa.  This variance can arise due to the following reasons:

1) Rise in price levels net anticipated earlier

2) Fall in price due to availing discounts and bulk buying 

3) Intense competition not foreseen earlier

2.  Sales volume Variance (based on Margins)  

This variance arises due to quantity of goods being sold differing from quantity of goods budgeted to be sold.  Now this can arise due to 

-  Intense competition unforeseen earlier or inefficiency of sales personnel

Symbolically this can be represented as:

Sales Volume Variance = Standard profit per unit (Standard Quantity – Actual Quantity)

If the actual quantity is greater than standard quantity, the variance is favourable and vice versa.  This variance can be further sub-divided in case of multi-product selling units into:-

1) Sales Quantity variance

2) Sales Mix Variances

(i)  Sales Quantity Variance

This is the difference between budgeted profit and revised standard profit.

Symbolically:

Sales Quantity Variance = 

Standard profit per unit X (Standard quantity – Revised Standard Quantity)

RSQ = Total AQ X Standard ratio

If RSQ is greater than SQ, the variance is favourable and vice versa.

 (ii)  Sales Mix Variance

This arises due to the proportion of these items constitution the standard mix different from the actual proportion.  It is difference between Revised Standard Profit and Standard Profit.

Symbolically;

Sales Mix Variance = 

Standard Profit per unit X (Revised Standard quantity – Actual quantity)

If the actual quantity is more than RSQ, the variance is favourable and vice versa.

Example

A toy company gives you the following data for a month.  You are required to calculate the variance based on profit?

	Toy
	Budgeted
	Actual

	
	Quantity 
	Rate 
	Cost per unit 
	Quantity
	Rate

	A
	900
	50
	45
	1000
	55

	B
	650
	100
	85
	700
	95

	C
	1200
	75
	65
	110
	78


Solution:

Statement of Budged Profit and Actual Profit per unit

	Toy
	SQ
	SP ($)
	Total sales ($)
	Cost per unit ($)
	Total cost unit ($)
	Profit per unit ($)
	Total profit ($)

	A
	900
	50
	45000
	45
	40500
	5
	4500

	B
	650
	100
	65000
	85
	55250
	15
	9750

	C 
	1200
	75
	90000
	65
	78000
	10
	12000

	
	2750
	
	200000
	
	173750
	
	26250


	                                                        Actuals

	A
	1000
	55
	55000
	45
	45000
	10
	10000

	B
	700
	95
	66500
	85
	59500
	10
	7000

	C
	1100
	78
	85800
	65
	71500
	13
	14300

	
	2800
	
	207300
	
	176000
	
	31300


 Revised Standard Quantity (RSQ) =  Total Actual Quantity X Std. Ratio



=  2800 X (18:13:24)



         18


A = 2800 X ----- = 916



          55



         13


B = 2800 X ----- = 662



          55


                     24


C = 2800 X ----- = 1222



          55

Calculation of Profit Variances:

1)  Sales Margin Variance = Budgeted  Profit – Actual Profit 

	Toy
	Budgeted Profit ($)
	Actual Profit ($)
	Variance ($)

	A
	4500
	10000
	5500 (F)

	B
	9750
	7000
	2750(A)

	C
	12000
	14300
	2300 (F)

	Total
	26250
	31300
	5050 (F)


2)  Sales Price Variance = Standard  Profit – Actual Profit 

Where,

Standard Profit = Actual Quantity X Profit per unit

	Toy
	Standard Profit ($)
	Actual Profit ($)
	Variance ($)

	A
	5000
	10000
	5500 (F)

	B
	10500
	7000
	3500 (A)

	C
	11000
	14300
	3300 (F)

	Total
	26250
	31300
	4800 (F)


3)  Sales Volume Variance = 

Standard  Profit per unit X (Standard Quantity – Actual  Quantity) 

	Toy
	Std. profit X Std. quantity ($)
	Actual Quantity ($)
	Variance ($)

	A
	5 X 900
	1000
	500 (F)


	B
	15 X 650
	700
	1000 (F)

	C
	10 X 1200
	1100
	1000 (A)

	Total
	
	
	250 (F)


4)  Sales Quantity Variance = 

Standard profit per unit X (Standard Quantity – Revised Standard Quantity)

	Toy
	Std. profit X Std. quantity 
	RSQ
	Variance ($)

	A
	5 X 900 - 
	916
	80 (F)

	B
	15 X 650 - 
	662
	180 (F)

	C
	10 X 1200 - 
	1222
	220 (F)

	Total
	
	
	480 (F)


II  Sales Mix Variance =

Standard profit per unit X (Revised standard quantity – actual quantity)

	Toy
	Std. profit ($) X
	Revised std. quantity - 
	Actual quantity
	Variance ($)

	A
	5 X
	916
	1000
	420 (F)

	B
	15 X
	662
	700
	570 (F)

	C
	10 X
	122
	1100
	1220 (A)

	Total 
	
	
	
	230 (A)


Check

Sales Volume Variance = Sales Quantity Variance + Sales Mix Variance


250 (F)

   = 
480 (F)   +  230 (A)

Sales Margin Variance = Sales Price Variance + Sales Volume Vaiance


5050(F)
  =  
4800 (F)  +  250 (F)

