UNIT III: STANDARDS FOR CONTROL AND VARIANCE ANALYSIS
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3.0.  Introduction 

Many organizations, specially manufacturing companies use standard cost accounting systems for planning and controlling operations. Standards are useful in detailed planning, cost control, performance measurement, and pricing decision. This unit examines how standards are set for material, labour, and manufacturing overheads. It illustrated the calculation of material, labour and manufacturing overheads variances and their analysis and interpretation. 

3.1. Aims And Objectives

After completing this unit you should be able to:

· explain the nature of standard costs.

· describe the types and purposes of standard costs

· compute the direct materials price and quantity variances and explain their        significance

·  compute the direct labor rate and efficiency variances and explain their significance.

· compute the manufacturing overhead variances

3.2 Overview Of Standards For Control

Standards are mostly used in manufacturing organizations with the objectives of attaining strong control over costs. 

3.3 Standards For Control

Standard cots are defined as, carefully predetermined costs created by management and used as a basis for comparison with actual costs.  Like all standards, standard costs are measure of achievement.  Consequently, managers must use care to ensure that the standards are appropriate measures of performance that encourage attainment of organizational goals.

Types of standards. Different firms may fix different standards and the same firm may adopt different standards at different points of time.  This difference in standards arises due to the variation in circumstances or conditions under which standards are fixed.  On the basis of circumstances, the standards may be classified as under:

 a) Ideal standard: A standard is said to be an ideal if it is based on ideal conditions of work.  It reflects the most optimistic expectations of management.  Ideal standards (also called perfection standards) can be achieved only with perfect operating conditions.  It pre-supposes most favorable conditions of work and rules out any possibility of loss arising out of abnormal conditions such as break-down of machines, failure of power, employee error, labor strikes, changes in government policy, defective raw material, inventory shortage, etc.  In brief, it assumes no production problems of any sort.  Some managers believe that perfection (or ideal) standards motivate employees to achieve the lowest cost possible.  They claim that since the standard is theoretically attainable, employees will have an incentive to come as close as possible to achieving it.

Other managers and many behavioral scientists disagree.  They feel that ideal standards discourage employees, since they are so unlikely to be attained.  Moreover, setting unrealistically difficult standards may encourage employees to sacrifice product quality to achieve lower cost.

b) Basic standard: It is a fixed standard that provide a framework for comparing performance over a period of years.  They are sometimes called long-range standards because once created, they are used for several years or longer.  Since a basic standard remains unchanged, it does not suggest, “What the cost for the year ought to be?” Therefore, it cannot be used for valid comparisons as rapidly rising resource costs and charging production technology often make basic standards difficult to use.  As a result, not many firms use basic standards.

c) Normal standard:  Normal standards can also be termed as historical standards as it is based on the average performance in the past years.  It can be fairly a satisfactory standard if the performance in the past has been fairly stable.  In case of constantly improving efficiency or erratic performance, the normal standards will fail to serve the purpose.  It suffers from all the defects of an arithmetic average based on a series of items that include few extreme items.

d) Attainable standard:  It is one that can be attained under the conditions and circumstances prevailing within the organization.  Currently attainable standards are the most commonly used standards.  They represent benchmarks for efficient production in the current environment.  Currently attainable standards are not as stringent as ideal standards because they allow for normal production problems, such as equipment maintenance, downtime, random employee errors, and occasional inventory shortages.  Still, currently attainable standards represent desirable information.  Currently attainable standards are also called practical standards.

3.4 PURPOSES OF STANDARD COSTS

Cost information may be used for many different purposes.  It should be noted that cost information that serves one purpose might not be appropriate for another.  Therefore, the purpose for which cost information is to be used should be clearly defined before procedures are developed to accumulate cost data.  Standard costs may be used for the following purposes:

i. Cost control:  Monitoring and controlling the cost of production, marketing, and administrative activities are among the primary functions of managers.  Cost control is not merely the minimization of costs; it is identifying costs with their benefits and ensuring that the costs are justified, given the benefits derived.  Standard costs provide a useful framework for cost control.

Typically, standards are expressed in terms of one unit of output.  When standards are expressed in terms of a single unit of output, they can be used to measure cost with standard costs as frequently as desired – monthly, weekly, daily, or for each work shift.  As long as production output can be measured and actual cost accumulated, cost performance can be measured.

ii. Product pricing:  The selling price of a unit and the cost per unit are usually closely related.  The cost data are readily available under standard costing system and the price can be quoted on the basis of standard costs without fear of under or over pricing.  Standard cost is the predetermined normal cost of normal output and as such forms basis for price fixation.

iii. Estimating budgets:  Standard costs and budgets are similar, because they both represent planned costs for a specific period.  Standard costs are very useful when developing a budget, since they form the building blocks of a total cost goal (or budget).  Budgets, in effect, are standard costs multiplied by the volume or activity level expected.

iv. Performance evaluation: Performance evaluation is a difficult task involving many different variables, some of which are subjective and therefore difficult to use in comparing employees.  When standards are established for performance evaluation, they provide tangible measures that can be applied uniformly to all personnel.  For example, the standard labor time for performing various production activities may be used to evaluate the efficiency of employees.  Similarly, production department supervisors may be evaluated on how close their department came to achieving standards.  Standards can be effective in performance evaluation if employees have a clear understanding of the standards and the way they are used.  In addition, employees must be given timely reports evaluating their performance.  The timely reports are possible because the standards are readily available for quick comparison and reporting.

v. Simplify performance reports.  The performance reports presented in the form of variance analysis are simple to understand as they clearly distinguish between favorable and unfavorable variances.  The busy top management can concentrate on significance variances and take appropriate action in the matter.  

vi. Record Keeping:  Detailed record keeping may be reduced when standard costs are used in conjunction with actual costs.  For example, when materials are kept at standard cost, the materials ledgers need only keep tack of quantities.

vii. Cost awareness:  Accountants and financial managers are aware of the costs associated with the activities of the business, because they deal with them daily.  Many other employees, however, have little or no awareness of costs.  They may be concerned with increasing daily production, improving employee morale, and improving production efficiency, all of which have an impact on costs, but many employees do not understand the cost consequences of these activities.  Standard costs and standard cost performance reports inform employees about the cost implications of their actions.  Such cost awareness may result in better employee efforts at cost control.
Learning Activity 1

1. What are standards? 

.....................................................................................................................................................................................................................................................................................................................................................................................................................................................................

2. What are the basic types of standards?

.....................................................................................................................................................................................................................................................................................................................................................................................................................................................................

3 What are the basic purposes of standard costs?

.....................................................................................................................................................................................................................................................................................................................................................................................................................................................................

3.5 The Standard Cost System

Three fundamental activities in a standard cost system are:

· setting the standards

· Accumulation of actual costs.

· Variance analysis

Setting Standards:  The first step in a standard cost system is the creation of the standards to be used as a basis for measuring performance.  Standard setting is an important activity because poorly conceived standards result in inappropriate measures of performance.  Standard setting is not a one – time activity.  As resource costs and production methods change, revision of the standard is necessary.  In many firms standards are evaluated on a regular basis, such as annually or every 6 months.

Management accountants typically use two methods for setting standards:  analysis of historical data and task analysis.

i. Historical data:  Often the immediate past is the best indicator of the near future.  Firms that have been producing the same product using the same production technology for a number of years may base their standards on their historical experience.  They may use various cost estimation techniques to determine the past relationship between in put usage and output produced or between input purchases and input prices.  The past relationships and prices are then used as standards. However, the management accountant often will need to adjust these predictions to reflect movements in price levels or technological changes in the production process.

ii. Task analysis:  Another way to set cost standards is to analyze the process of manufacturing a product to determine what it should cost.  The emphasis shifts from what the product did cost in the past to what it should cost in the future.  In using task analysis, the management accountant typically works with engineers who are intimately familiar with the production process.  Together they conduct studies to determine how much direct material should be required and how machinery should be used in the production process.  Time and motion studies are conducted to determine how long each step performed by direct laborers should take.

Accumulation of actual costs: A standard cost system does not eliminate the need for accumulating actual production costs.  Actual costs are compared with standard costs to determine variances.  In manufacturing, actual costs are accumulated in a job order or a process costing system.  With non-manufacturing activities, actual costs are also accumulated and compared with standards established for non-manufacturing activities. 

Variance analysis: A variance occurs when actual costs differ from standard costs.  Variances are expressed in total birr amounts and separated into specific classifications to facilitate cost analysis and control.  Variance analysis is a systematic process of identifying variances and reporting them to management.

3.5.1 Setting The Standards

As discussed earlier, an integral part of any standard cost system is the setting of standards.  Establishment of standards for direct materials and direct labor will be presented here under, along with variance analysis to these two basic cost elements of manufacturing.

DIRECT MATERIALS STANDARDS

Direct materials cost standards may be divided into:

1. Quantity (usage) standards.

2. Price standards.

1. Quantity (usage) standards: It refers to predetermined specifications of the quantity of direct materials that should go into the production of one finished unit under normal conditions.  If more than one direct material is required to complete a unit, individual standards must be computed for each direct material.  The number of direct materials required to complete one unit can be developed from engineering studies, analyses of past experiences, and /or tests runs under controlled conditions.

The engineering department is normally responsible for setting quantity standards because it is generally responsible for designing production processes for making a product.  Many manufacturing companies have separated departments that are assigned the responsibility for setting standards.

2. Price standards: It refers to prices at which direct materials should be purchased.  The cost accounting department and /or the purchasing department are normally responsible for setting materials price standards because they have ready access to price data and should have knowledge of market conditions.  If more than one direct material is used in a production process, a standard unit price must be computed for each one.

DIRECT LABOR STANDARDS

Direct labor cost standards may be divided into:

1. Efficiency (time or usage) standards.

2. Rate (wage) standards.

1. Efficiency (time or usage standards) standards: These are predetermined performance standards of the cost of direct labor that should go into production, under normal conditions, of one finished unit.  Time – and – motion studies is very helpful in developing direct labor efficiency standards.  In these studies, an analysis is made of procedures to be followed by workers, and the conditions (space, temperature, equipment, tools, lighting, etc.) under which the worker must perform assigned tasks.  Procedures and conditions are closely related; and therefore, a change in one is usually accompanied by a change in the other.  For example, the introduction of an additional piece of equipment to an assembly line would require a change in the procedures followed by workers.  When either the situations or procedures are changed, a new standard should be developed.  Time – and – motion studies must be performed for all steps in the production process.

Staff specialists are usually given the responsibility for setting direct labor efficiency standards.  Staff specialists should have a thorough knowledge of the production process used by the factory in addition to knowledge of the techniques of time – and – motion studies.  Many companies have departments devoted solely to the establishment of direct labor efficiency standards.

2. Rate (wage)  standards: These are predetermined wage rates for a period.  The cost accounting, engineering, or personnel departments are normally responsible for setting direct labor rate standards, because they usually have access to the data required to set standards.

3.5.2 Standard Cost Variance Analysis
Variances are the differences arising when actual results do not equal the standard because of either external or internal factors.  Management has little control over internal factors.  Therefore, external factors (uncontrollable variances) should be separated form internal factors (controllable variances).  Variance analysis is a valuable technique for separating the two.  It is defined as the systematic evaluations of variances to provide managers with useful information for measuring efficiency and improving performance.  Variance analysis is performed in order to answer two general questions: What is the amount of difference between actual and standard cost? Why did the difference occur?

The first question deals with the measurement of the variance, which is basically a computation process.  Accountants accumulate actual cost data and compare them with the standards to find the variances.

The second question addresses the cause of the variance.  Often the question of why the variance occurred is the more difficult of the two questions to answer.  Sometimes variances result from a complex interaction of human and physical variables.

In this section, the discussion emphasis primarily on the computation of several specific variances.  The more complex issue of explaining their cause is beyond the scope of this course.

Variances can be computed for all three of the basic cost elements – direct materials, direct labor, and manufacturing overhead.  The computation for materials and labor is quite similar.  Manufacturing overhead variances require different and somewhat more complex situations.

3.5.2.1 Direct Material Variances

Direct materials variances may be divided into:

· Quantity (usage) variance.

·    Price variance.

Material Quantity Variance: The material quantity variance measures the amount of variance caused by using more or less materials than standard.  Direct materials quantity variance is favorable when the actual quantity used is less than the standard quantity allowed and is unfavorable when more materials are used than standard.  

The formula for the variance can be expressed as follows:




MQV = (AQ – SQ) x SP




Where MQV = direct materials quantity variance





AQ = actual quantity used





SQ = standard quantity allowed





SP = standard unit price

Standard quantity allowed is the amount of direct materials that should have been used to produce the actual unit out put of the period.  And it is equal to the predetermined    quantity of direct materials that should go into one finished unit multiplied by the number of units produced.

Standard quantity of =

 Actual out put      x 
materials allowed

Materials allowed

       Achieved
             per unit of out put

Material quantity variance highlights deviations between the quantity of material actually used and the standard quantity allowed. Thus, it makes sense to compute this variance at the time the material is used in production.

The production department or cost center that controls the input of direct materials into the production process is usually assigned the responsibility for this variance.

Material Price Variance: The material price variance measures the amount of variances from standard that occurs because the price paid for raw materials is different from the standard cost.  If the actual materials cost is greater than standard, the price variance is unfavorable.  A favorable variance occurs if the cost of materials is less than standard.  The equation of the material price variance is



MPV = (AP – SP) x AQ




Where MPV = direct materials price variance







AP = actual price or unit cost







SP = standard price







AQ = actual quantity purchase.

As stated above, the direct material price variance is based on the actual quantity purchased because deviations between the actual and standard price relate to the purchasing function in the firm.

Management has little control over price variances, especially when they result from rising prices.  However, the purchasing department may have some control over prices by ordering in economical quantities, and /or finding suppliers who offer the same quality of goods at lower prices.

Note that: The sum of the direct material usage and price variances equals the total direct material flexible budget variance (MFBV).



MFBV = MQV + MPV

Learning Activity 3 

1. What are the methods used by management accountants in setting standards?

............................................................................................................................................................................................................................................................................................................................................................................................................................……………..

2. When does variance occur? 

..................................................................................................................................................................................................................................................................................…………………………………………………………………………………………………………

3. What are the two standards relating to Material and the two standards relating to labour?

...................................................................................................................................................................................................................................................................................................................................................................................................................................................

4. What questions does a variance analysis try to answer?

...................................................................................................................................................................................................................................................................................................................................................................................................................................................

Illustration 1

Romeo company is engaged in producing a single product called MO1. The following data has been taken from the first six months production report:

Material standards:

Quantity of material needed per unit of MO1

  

2 units

Standard price per unit of material used 



 $4

Actual data:

Units of MO1 produced (finished products)                                     during the six months                                                         20,000 units

Actual quantity of materials used in the production 

38,000 units

Actual direct material cost per unit of input


     $4.5 

Actual direct materials purchased 



39 ,000 Units

Requirements:

Based on the information given above you are required to:

1. compute Direct materials quantity and price variances.

2. compute Direct materials flexible budget variance

3. Identify each variance as favorable (F) and unfavorable (U).

Solution:

1. Direct material quantity variance 

   Standard materials allowed (SQ) = Actual        x      Materials allowed 



           Out put 

per unit.






          (20,000   x    2 ) units




    = 40,000 units
 And there fore, 




MQV   = (AQ – SQ) x SP





    ( 38,000 –  40,000) $4





 = $8,000 F

The reason why the variance is labeled favorable is because less material have been used than it was supposed to be used.

2.  Direct materials price variance





MPV = (AP – SP) x AQ





         ( $4.5 –  $4) x 39,000 Units






= $19,500 U

The reason why the variance is unfavorable is because the actual cost of material is greater than the standard cost that was supposed to be incurred.

3. Direct Material flexible budget variance

                                           MFBV = MQV + MPV



                                    $8,000 F  +  $19500 U





                   $11,500 U 

3.5.2.2 Direct Labor Variances

The computation of direct labor variances is very similar to that of direct materials variances.  However, there are some differences between labor and materials in setting variances, in the controllability of the variances, and in the timing of the variance reports.  Consequently, labor and materials variances are treated separately.

Direct labor variances may be divided into

i. Efficiency variance.

ii. Rate variance.

i. Labor Efficiency Variance: The labor efficiency variance identifies the amount of total labor variance caused by using more or less than the standard quantity.  The term efficiency expresses the idea that the labor is used favorably if fewer hours than standard are used to make a product. Conversely, labor is used inefficiently if more labor hours than standard are used.  The equation for the direct labor efficiency is 


LEV = (AH – SH) x SR


Where LEV = direct labor efficiency variance



AH = actual hours worked



SH = standard hours allowed



SR = standard wage rate.

Standard hours allowed is equal to the number of direct labor hours that should be worked in the production of one finished unit multiplied by the number of unit’s production.

The supervisor of the department or cost center in which the work performed is usually held responsible for direct labor efficiency variances if procedures and conditions remain constant (for example, if no new procedures or equipment were introduced).

ii. Labor Rate Variance: It isolates the portion of the total labor variance that is caused by the actual labor rate’s being different from the expected (standard) labor rate.  It is computed in the same way as the material price variance.  The formula is:


LRV = (AR – SR) x AH



Where LRV = direct labor rate variances




AR = actual wage rate




SR = standard wage rate




AH = actual hours worked

As in the case of the direct materials price variances, management has very little control over rate variances.  However, some companies hold the supervisor of the department or cost center where the work is performed responsible if, for example, workers with a high rate were used in a particular process and as a result, the greatest worker loss efficiency was achieved.

 Note that the sum of the direct labor usage and rate variances equals the direct labor flexible – budget variances (LFBV).


LFBV = LEV + LRV

Illustration 2 

Assume in the illustration1 of the previous section that Romeo company reported the following labour related data for the first six months of production:

Direct labour standards:

Direct labour needed per unit of MO1                                     2 hours

Standard rate per Direct labour hour



   $10

Actual data:

Units produced During the six months

            20,000 Units

Direct labour used 





 39,000 hrs

Direct labour cost incurred actually



   $11 Per hr

Requirements:

Based on the given information your are required to:

1. Compute the direct labour efficiency and direct labour rate variances.

2. Compute direct labour flexible budget variance

3. Indicate weather the variances are Favorable or unfavorable

Solution:

1. Labor efficiency variances

Standard hours allowed (SH) = Actual    x    hours allowed





        Output       per unit of output

                                                   20,000 x 2hrs 





            40,000 hrs

LEV = (AH – SH) x SR


         ( 39,000 – 40,000) x $ 10 per hour


        =  $10,000 F

The labour efficiency variance is favorable because the actual labour used is less than what is allowed.

2. Direct labour rate variance






LRV = (AR – SR) x AH







( $11- $10 ) x 39,000 hrs







 = $39,000 U
This variance is unfavorable because the actual labour rate incurred is greater than what was supposed to be incurred.

3. Direct Labour Flexible Budget Variance ( DLFBV)

LFBV = LRV + LEV



                    
 $10,000 F + $39,000 U





= $28,000 U

Learning Activity 3.

1. Under what circumstances do the following variances be Favorable or Unfavorable?


A. material price variance

..................................................................................................................................................................................................................................................................................................


B. Material quantity variance

.................................................................................................................................................................................................................................................................................…………


C. Labour Efficiency variance

.................................................................................................................................................................................................................................................................................………….


D. Labour Rate Variance

.................................................................................................................................................................................................................................................................................………….


E, Material Flexible Budget Variance

.............................................................................................................................................................................................................................................................................………….....


F. Labour Flexible Budget Variance

...............................................................................................................................................................................................................................................................................…………..

2. Margo company reported the following  variances in certain production year end:

 - Material price variance     $ 3000 F

- Direct labour Efficiency variance $500 U

- Material flexible budget variance   $2000 U

- Direct labour Flexible budget variance  $100 F

 Calculate the following:

i. Material usage variance

ii. Labour rate  variance

iii. Indicate each of the above variances as Favorable and Unfavorable

3.5.2.3 Manufacturing Overhead Variances

In the previous section we have seen the two very important cost components of an out put, direct material and direct labour, how standards are set and how the variations of actual quantity or price be analyzed from the standards allowed.  Another very important cost component of a product is a manufacturing Over head or a factory over heads. 

The flexible overhead budget is the manufacturer’s primary tool for the control of manufacturing overhead costs. At the end of each accounting period, the management accountant uses the flexible overhead budget to determine the level of overhead that should have been incurred, given the actual level of activity. Then the accountant compares the overhead cost in the flexible budget with the actual overhead costs incurred. The accountant then computes separates overhead variances, each of which conveys separate information useful in controlling overhead costs.  

Nevertheless, many manufacturing organizations believe that it is not worthwhile to monitor individual overhead items like indirect material, indirect labour, depreciation, factory supplies...etc. Therefore, overhead variances often are not subdivided the flexible budget variances- the complexity of the analysis may not be worth the effort. 

However , in some cases it may be useful to subdivide the flexible-budget overhead variances, especially those for variable overhead.  Part of the variable overhead flexible budget variance is related to the control of cost driver and part of it to the control of overhead spending itself. 

When actual cost driver activity differs from the standard amount for the actual output achieved, a variable overhead efficiency variance (VOEV) will occur.  Whenever actual cost driver activity exceeds that has been allowed for the actual output achieved, overhead efficiency variances will be unfavorable and vice versa. In essence this efficiency variance tells management the cost of not controlling the use of cost driver activity. The remainder of the flexible budget variance measures control overhead spending itself, given actual cost driver activity.

The following are the formulae  used to compute the two overheads variance:


i. The variable overhead efficiency variance (VOEV)

The variable over head efficiency variance is a measure of the difference between the actual activity of a period and the standard activity allowed, multiplied by the variable part of the predetermined overhead rate. The formula for the variance can be expressed as follows:

                  VOEV =(AH-SH) X VOHR

                               Where: AH =actual direct labor hours



                                SH = standard direct labor hours allowed



                 VOHR = standard variable overhead rate per hour

ii. The variable overhead spending variance (VOHSV)

As its name indicates, it measures deviations in amounts spent for overhead inputs such as spare parts  and utilities. The formula for the variance can be expressed as follows:

                                VOHSV = AH (AR-SR)

                  Where: AH= actual direct labor hours used



                  AR= actual variable overhead rate



                  SR = standard variable overhead (VOH) rate

OR

                                    VOHSV = AH (AR-SR)

                                    VOHSV =(AH x AR)– (AH x SR)

 = Actual variable overhead – (actual direct labor hours used x standard VOH rate)

Illustration 3 

DADA manufacturing Company  produces a best quality product called Maximo and  uses standard costs and a flexible budget to control its manufacturing costs. Operating data for the quarter are summarized as follows:

· Finished units produced:    15, 000 units 

· Standard direct labour allowed per units of out put produced, 1.5 hours. 

· Variable manufacturing overhead: actual costs $ 170, 000. Budget formula is Br.10 per standard direct labor hour.

Requirements:

Compute the following:

a. Variable overhead efficiency variance.

b. Variable overhead spending variance.

c. Indicate weather the variances are favorable or unfavorable

Solutions:

a. VOHEV = (AH –SH) X VOH rate



AH = 18,000 hours



SH  =1. 5 hours per unit x 15,000 units



      =  22,500 hours


 =(18, 000 - 22,500)x $10 



=  $45,000 F

b. VOHSV =actual variable overhead-(SRX AH)

 
= $170, 000 –($10 X18,000)


= $ 10,000 F

3.5.3 Measuring Mix, Yield And Productivity  Variances

Standard Costs and Variances

Calculation of a standard cost is based on physical standards, two types of which are often discussed: basic and current. A basic standard is a yard stick against which both expected and actual performances arte compared. It is similar to an index number against which all later results are measured. Current standards are of three types: expected actual standard, normal standard and theoretical standard.  these things have been discussed in detail in the previous section.

Materials and labor costs are generally based on normal, current conditions, allowing for alterations of prices and rates and tempered by the desired efficiency level. Factory overhead is based on normal conditions of efficiency and volume.  This subsection's major objective however, is to discuss and illustrate the measurement of mix yield and productivity variances.

Material Mix Variance

It is common for more than one material to be required in a production process. In a cotton fabric, for example, cotton from many parts of the world with the hope that the new mix and its costs will contribute to improved profits. The proportion or ratio of one material to another material is called the mix. In many cases, the new mix is accompanied by either a favorable or unfavorable yield of the final product.

A mix variance shows the change in cost that results from changing the proportions of materials added to the production mix. It measures the effect of using a different combination of materials.

Material mix variance is calculated by measuring the difference in cost, at standard prices, between the actual mix of quantities used and the standard mix of the total quantity used.

Material Yield Variance

Yield can be defined as the amount of prime product manufactured from a given amount of materials. The yield variance is the result of obtaining a yield different from the one expected on the basis of input.

A yield variance measures whether a change in mix affected the yield and shows the difference in cost that result if the actual yield (out put) varies from the standard quantity of yield determined for a given input of materials.

Illustration 4

Chechen Company uses a standard cost system. The standard product and cost specification for 1, 000 pounds (lbs) of chewing gum are as follows:

Material

Quantity

          Unit Cost 

    
 A


800 lbs


Br.0.25 per lb

     
 B


200 lbs


     0.40

     
 C


200 lbs


     0.10

Materials records indicate:

 Material      Beg.  Inventory     Purchases in January
    End.  Inventory 

 A
         10, 000 lbs
162, 000 lbs @ Br.0.24
     15, 000 lbs

 B

12, 000
30, 000                0.42
        4, 000 lbs


 C

15, 000
32, 000 
            0.11          11, 000 lbs

To convert 1, 200 lbs of raw materials into 1, 000 lbs of finished product require 20 direct labor hours at Br.9 per hour, or Br.0.18 per lb of finished product. Actual direct labor hours and cost for January are 3, 800 hours at Br.34, 656.

Actual production for January is 200, 000 lbs of chewing gum. Expected production for this month totaled 192, 500 units.

Factory overhead is applied on a direct labor hour basis at a rate of Br5 per hour (Br.3 fixed, Br.2 variable), or Br0.10 per pound of finished product. Normal overhead is Br.20, 000, with 4, 000 direct labor hours. Actual overhead for the month is Br.22, 000.

The standard cost per pound of finished chewing gum is:

        Materials




                    Br.0.30 per lb


Labor





  
    
   0.18


Factory overhead 


       

       
   0.10


             Total



                              Br.0.58 

Requirements:

a. Compute the materials purchase price, mix, and yield variances and the materials quantity variances for each material.   

b. Compute the labor rate, efficiency, and yield variance.

Solution:

a. Material Variances

Material purchase price variances for each material

	    Material 
	Purchased 

Quantity
	Unit Cost

Variation
	      Price

    Variance

	          A
	162, 000
	Br.(0.01)
	  Br.1, 620 F

	          B
	30, 000
	       0.02
	           600U

	         C
	32, 000
	       0.01
	           320U

	                       Net materials purchase price variance
	      Br.700 F


Weighted average of standard materials cost of input:

	Material 
	Quantity          X
	Unit Cost             =
	Total 

	          A
	800
	Br.0.25
	Br.200

	          B
	200
	     0.40
	       80

	          C
	200
	     0.10
	       20 

	      Input
	1, 200 lbs
	
	Br.300


Weighted average per unit of input= 300    = Br0.25 per lb

                                             1, 200

Weighted average per unit of output= 300    = Br 0.30 per lb





           1, 000

Actual quantities at individual standard materials costs:

	   Material 
	Quantity Used x Stdcost
	
	

	          A
	157, 000  X         0.25
	 Br.39, 250
	

	          B
	  38, 000  X         0.40
	      15, 200
	

	           C
	  36, 000  X         0.10
	        3, 600
	  Br.58, 050

	                         231, 000 lbs

Actual quantity at weighted average of std materials cost of input                                           (231, 000 lbs x 0.25)
	        57, 750

	                          Materials mix variance
	      Br.300 U


The influence of individual raw materials on the total materials mix variance can be computed in the following manner: 

	Material 
	Actual

Quantity
	Actual Qty

Using Std Formula
	Qty 

Variation
	Std 

Cost
	Material 

Mix Variance

	   A
	157,000 lbs
	154, 000 lbs
	 3, 000
	0.5
	750

	   B
	  38, 000
	38, 500
	       (500)
	0.40
	200F

	   C
	  36, 000
	38, 500
	(2, 500)
	0.10
	250F

	
	231,000
	231, 000
	     -0-
	
	300 U


Actual quantity using standard formula for each material 

 Actual Qty                           =              Std          x        Total             

 Using Std Formula                           Formula
       Actual Qty  

Material A= 800       X 231, 000= 154, 000 lbs

                   1, 200

Material B = 200       X 231, 000 = 38, 500 lbs

                    1, 200

Material C = 200      X 231, 000 = 38, 500 lbs

                     1, 200

The material yield variance is computed as follows:

Actual quantity (input) at weighted average                                                  of standard material cost….                                                          57, 750

Actual output quantity at weighted average of standard                      material cost (200,000lbs X Br.0.30)….                                       60, 000*

 Materials yield variance


             
           Br. 2, 250F
*Alternatively computed: 


60, 000 = Input needed to produce the actual output x 0.25


              = 240, 000 X 0.25


              = Br.60, 000

 Note that the total of the mix and yield variance for material equal the quantity variance. Thus, the material quantity variance will be Br.1, 950 F, i.e. 300 U + 2, 250 F.   

The influence of individual raw materials on the total materials quantity variance (MQV) can be computed in the following manner: 


MQV (material A) = (157, 000-160, 000) X 0.25 =             Br. 750 F


MQV (material B) = (38, 000-40, 000) X 0.40   =         800 F


MQV (material C) = (36, 000-40, 000) X 0.10   =         400F


Total material quantity variance                            Br. 1, 950 F
b. Labor Variance

The labor variances are the following:

i. Rate variances 

ii. Efficiency variances, and

iii. Yield variances

The computations of these variances for January are as follows:

1. Computation of labor rate variance variances:

LRV= (AR-SR) X AH = (AR X AH) – (SR X AH)
Actual labor costs 



            Br.34, 656

Actual hr x SR = 3, 800 X 9

      34, 200   

        Labor rate variance
                                    Br.456 U 

2. Computation of labor efficiency variance variances:

LRV= (AR-SR) X AH = (9.12* -9) X 3, 800 = Br.456 U                      

*9.12 = 34, 656
              3, 800

 AH X SR = 3, 800 X 9=                                                              Br.34, 200

 SH for expected output x SR= 3, 850* X 9 =                                  34, 650

               Labor efficiency variance                                               Br. 450 F

*SH for expected output = 192, 500 X 20   = 3, 850 hrs





1,000




3. Computation of labor yield variance variances:

    SH for expected output x SR = 3, 850 X 9 =    Br.34, 650

     SH for actual output X SR = 4, 000 X 9 =           36, 000
               Labor yield variance                            Br. 1, 350F
The labor yield variance identifies the portion of the labor efficiency variance attributable to obtaining an unfavorable or favorable yield. The favorable labor efficiency of Br.450 is the portion of the traditional labor efficiency variance that is attributable to factors other than yield.

The traditional labor efficiency variance (LEV) is given by:  

LEV = (AH-SH) X SR


= (3, 800 – 4, 000) X 9


= Br. 1, 800 F
Learning Activity 4 
1. When a company uses only one type of material input, it is possible to measure and analyze mix and yield variances.      True/False

2. What is the sum of material mix and yield variances?

..................................................................................................................................................................................................................................................................................…………

4. Define material yield variance.

..................................................................................................................................................................................................................................................................................................

3.6 Summary

· Standard cots are carefully predetermined costs created by management and used as a basis for comparison with actual costs. Mangers and accountants make use of standard costs for planning and controlling their manufacturing and service giving operations. Standards are useful in detailed planning, cost control, performance measurement, and pricing decision

· The major types of standards used by many organizations are: Ideal standards, basic standards, attainable standards, and normal standards. Standards are used to attain the following objectives of firms: Better cost control, Product pricing, estimating budgets, performance evaluation, simplify performance reporting, record keeping and cost awareness. 

· The three fundamental activities in standard cost system are the following: standard setting, actual cost accumulation and variance analysis. To set standards accountants and managers make use of historical data or task analysis. Variances are deviations of actual cost incurred or quantity used from the standards allowed.

· The major standards relating to direct material are: Direct material quantity standards and direct material price standards. Standards relating to direct labour are: direct labour efficiency standards (usage standards) and direct labour rate standards.

· Variances are deviations of actual costs or actual quantity used from the standards set or allowed. Variances relating to material are: material quantity variance and material price variance. Variances relating to labour are labour efficiency variance and Labour rate variance. 

· Material usage variance occurs when actual material quantity used varies from the standard quantity allowed. Material price variance occurs when actual price of material vary from the standard price allowed. Labour usage (efficiency) variance occurs when actual labour hours used varies from the standard hours allowed. Labour price variance occur when actual wage paid vary from the standard wage allowed. 

· The sum of material usage variance and material price variance is material flexible variance. The sum of labour rate variance and labour efficiency variance is labour flexible budget variance. 

· The flexible overhead budget is the manufacturer’s primary tool for the control of manufacturing overhead costs. At the end of each accounting period, the management accountant uses the flexible overhead budget to determine the level of overhead that should have been incurred, given the actual level of activity. Then the accountant compares the overhead cost in the flexible budget with the actual overhead costs incurred. The accountant then computes separates overhead variances, each of which conveys separate information useful in controlling overhead costs.  

· The variable over head efficiency variance is a measure of the difference between the actual activity of a period and the standard activity allowed, multiplied by the variable part of the predetermined overhead rate.

· The variable overhead spending variance measures deviations in amounts spent for overhead inputs such as spare parts and utilities

· The proportion or ratio of one material to another material is called the mix. In many cases, the new mix is accompanied by either a favorable or unfavorable yield of the final product. A mix variance shows the change in cost that results from changing the proportions of materials added to the production mix. It measures the effect of using a different combination of materials.

· Yield is defined as the amount of prime product manufactured from a given amount of materials A yield variance measures whether a change in mix affected the yield and shows the difference in cost that result if the actual yield (out put) varies from the standard quantity of yield determined for a given input of materials

3.7 Exam Type Exercises 
1. Mambo Manufacturing Firm Gave you the following standards relating to Material and Labour for its only product called YA3:

Table 1
	
	Quantity Standards

Per unit of out put
	Cost standards per unit of input 
	Cost standard per

Unit of out put

	Direct Material
	 5 Kilo Grams
	  $2 per kg
	$10

	Direct Labour
	 4 hours
	 $4 per hour
	$16


Additional information:

· The company has produced 15,000 units of YA3 in the first quarter of production

· 5.5 kg of materials per unit of YA3  have been actually used in the production 

· The actual material cost Per kilo gram of in put was $1.9 

· 55,000 hours of Direct labour have been actually used with an actual rate of $4.10 per hour

Requirements:

A. Compute the following variances

i. Direct material quantity variance

ii. Direct material price variance

iii. Direct material flexible budget variance

iv. Direct labour efficiency variance

v. Direct labour rate variance

vi. Direct labour flexible budget variance

B. Indicate weather the above variances are Favorable or unfavorable

2. The Maria Company produces Teacups. Each teacup requires the following direct materials and direct labor:

	
	Standard Quantity per unit of input
	Price (Rate)
	Standard Cost

	Direct material
	12 kgs
	$1.20 per kgs
	$ 14.40

	Direct labor
	0.75 hour
	 11.00 per hour
	        8.25


During December 2001, the following was determined:

a) There was no work in process or direct materials inventory at the beginning or end of March, and 10,000 tea cups were manufactured.

b) The total direct materials variance was $ 8, 000favorable, and the materials quantity variance was 
$ 4, 800 unfavorable.

c) The direct labor cost for the month amounted to $ 90,000 and the direct labor rate variance was $. 2,205favorable

Requirements

i. How much kgs of materials were actually used?

ii. What was the actual price per hour paid?

iii. What was the actual cost of the direct materials purchased?

iv. How many hours were actually worked?

3. The Buskin Company manufactures redwood picnic tables. Each table requires the following direct materials and direct labor:

	
	Standard Quantity 
	Price (Rate)
	Standard Cost

	2" clear redwood
	12 bd.ft.*
	Br.1.20 per bd. ft.
	Br. 14.40

	Direct labor
	0.75 hour
	 11.00 per hour
	        8.25



bd. ft.=board feet

During March 20x3, the following was determined:

d) There was no work in process or direct materials inventory at the beginning or end of March, and 9, 000 tables were manufactured.

e) The total direct materials variance was Br 8, 325 favorable, and the materials quantity variance was 
Br 2, 700 unfavorable.

f) The direct labor cost for the month amounted to Br. 77, 760 and the direct labor rate variance was Br. 1, 440 favorable.

g) Bolts and screws are considered indirect materials.

Instructions:

i. How many board feet of lumber were manufactured?

ii. What was the price paid per board foot?

iii. What was the actual cost of the direct materials purchased?

iv. How many hours were actually worked?

v. What was the hourly rate of pay?

4. The Chambers Company manufactures a product with the following standard costs:


Direct materials (20 yards at Br.2 per yard)……………….. Br40


Direct labor (2 hours at Br.16 per hour)………………………  32

The following transactions occurred during the month of July 20x2:

a) Production of finished goods amounted to 3, 000 units

b) There were no beginning or ending inventories of direct materials or work in process.

c) Purchases of direct materials were 68, 000 yards at Br 1.60 per yard.

d) The direct labor cost was for 8, 500 hours at Br. 14 per hour.

Instructions:

i. Compute the materials price and quantity variances, and indicate if they are favorable or unfavorable.

ii. Compute the labor rate and efficiency variances, and indicate if they are favorable and unfavorable.

5. The Prince Company manufactures redwood outdoor furniture sets. The direct material consists of one item, 2" x 4" redwood. Screw and bolts may be ignored.

The following information is available for the month of April 20x3:

a) Two thousands sets of furniture were produced. There are no beginning or ending inventories.

b) The actual cost of lumber purchased amounted to Br. 327, 240 for 202, 000 board feet of redwood. The materials price variances amounted to Br. 4, 040 unfavorable, and the materials quantity variance amounted to Br. 3, 200 unfavorable.

c) The direct labor payroll for the month amounted to Br. 193, 520, and the labor rate variance was Br. 4, 720 unfavorable. The labor efficiency variance was Br. 3, 200 favorable. The actual hours worked were 11, 800.

Instructions:

i. The standard cost of the board foot of lumber.

ii. The standard quantity of board feet per set of furniture.

iii. The actual cost per board feet

iv. The standard rate per hour of direct labor.

v. The standard quantity of hours needed per one set of furniture.

3.8 Answers To Learning Activity Questions 

Learning Activity 1.

1. Standards are carefully predetermined costs created by management and used as a basis for comparison with actual costs,

2. The basic types of standards are: Ideal standards, normal standards, basic standards, and attainable standards.

3. The basic purposes of standard costing are: cost control, performance evaluation, product pricing, cost awareness, estimating budgets, simplifying performance reports.

Learning Activity 2.
1. The two methods used in setting standards are:  task analysis  and analysis of historical data

2. Variances occur when the actual cost incurred vary from the standard cost planned to be incurred.

3. The tow standards relating to the material are material price standard and material quantity standards; the two standards relating to the labour are ; labour usage standard and labour rate standards.

4.  The two questions that the variance analysis try to answer are: What is the amount of difference between actual and standard cost? Why did the difference occur?

Learning Activity 3
#1

A. Material price variance will be favorable when the actual price per unit used is less than the standard price allowed and vice versa. 

B. Material quantity variance is favorable when actual material used is less than the standard quantity allowed and vice versa

C. When actual labour hours used is less than the standard hours allowed and vice versa.

D. When the actual rate per hour is less than the standard rate per hour

#2 

i. material flexible budget variance = MQV + MPV

                                           $2,000 U= MQV +  $3000 F

                                           MQV =   $2,000 U + $3,000 U






    $5,000U 

iii. Labour Flexible Budget Variance =  LEV + LRV

                                          100 F      =  500U + LRV 





LRV  =  500 U + 100U




                      =  600 U

Learning Activity 4

1. False 

2. The sum of material mix and yield variances is material Quantity variance

3. The material yield variance is defined as  the result of obtaining a yield different from  the one expected on the basis of input.
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