	Welcome to the guided example for the self-study problem from Chapter 14 – Operational Performance Measurement: Sales, direct-cost variances, and the role of nonfinancial performance measures

The requirements in this self-study problem are quite comprehensive.  You are asked to prepare the static master budget and pro forma budgets, and to calculate and label a number of variances .  You are also to prepare journal entries to record the preceding events and, finally, to define what is meant by a just-in-time manufacturing process, including the primary financial and non-financial benefits.

	The requirements relate to four of the chapters learning objectives, 
Explaining the total operating-income variance for a given period
Developing a general framework for subdividing the total operating-income variance into component variances
Recording manufacturing cost flows and associated variances in a standard cost system, and 
Discussing major operating functions and the need for nonfinancial performance indicators

With this information in mind, let’s look at the facts in the case.

	Solid Box Fabrications manufactures boxes for workstations. The firm’s standard cost sheet prior to October and actual results for October are as shown in this slide.

	In preparing the master budget for October, the firm recognized that several items on the standard cost sheet would change. For example, the selling price of the product would increase by 8 percent. Suppliers have notified the firm that, starting October 1, materials prices would be 5 percent higher. The labor contract prescribes a 10 percent increase, on wages and benefits, starting October 1. Fixed manufacturing costs will increase $5,000, while fixed selling and administrative expenses will increase $2,000 for managers’ salaries, and $2,000 for advertising during October. The unit sales for October are expected to be 10,000 units. Note that Solid Box Fabrications uses JIT systems in all of its operations, including materials acquisitions and product manufacturing.

	You have several requirements associated with this fact pattern.  

First you are to prepare the master or static budget and pro forma budgets for production levels of 9,500 units and 11,000 units for October.  Then you are to calculate and label, as favorable or unfavorable, the master budget variance, also known as the total operating income variance, for the month and then break this variance down into the sales volume variance and the total flexible-budget variance for the period.  You are to compute and label as favorable or unfavorable the selling price variance; total variable cost flexible-budget variance; and total fixed cost variance and then break down the total direct materials and direct labor flexible-budget variances into their price or rate component and the and quantity or efficiency component and label each as favorable or unfavorable.

The final requirement is to define what is meant by a just-in-time (JIT) manufacturing process, and identify the primary benefits, both financial and nonfinancial, of a JIT system compared to a conventional manufacturing process.

	Starting with the master budget.  The expectation was that 10,000 units would be sold, and that the selling price was going to up by 8%, meaning it would go from 50 up to $54.  The direct material costs are expected to go up by 5%, and the labor costs were expected to increase by 10%.  While the variable manufacturing overhead and selling and administrative costs were expected to be unchanged at the unit level, the fixed portion of manufacturing costs was expected to go up by $5,000 and the fixed selling and administrative costs were to go up by $4,000.  The end result, as shown here, is an expected operating income of $188,000

	The pro forma budgets come next.  First at the level of 9500 units and then 11,000 units.  Looking at the 9,500 unit level, the cost per unit relative to the 10,000 unit budget is unchanged, but because the total number of items is different, the total revenue and variable costs will be different.  Note that the fixed costs do not change with the varying level of production.

	Finally, the pro forma budget for 11,000 units.  Just as with the 9500 unit budget, the costs and revenues at the unit level are unchanged but the totals change with production and sales levels.  Also, note that the fixed costs are unchanged across all levels of activity.

	The next step is to calculate variances, specifically, the static or master budget variance, which looks at total operating income, and then break it down into a sales volume variance and a total flexible budget variance for the period. Before actually doing the computations I wanted you to be clear as to which information is used.  Note that you have the static budget for 10,000 unit level, the pro forma budget at the 9,500 unit level, and the actual results at the 9,500 unit level.  You will be using numbers from all three columns to compute the requested variances.  

The total master budget variance compares the actual operating income to the master budget operating income, and the difference is $10,900.  It is labeled unfavorable because the actual results are lower than was planned.  The sales volume variance looks at the impact on income strictly due to a change in volume.  You compare the master budget operating income to the pro forma budget operating income, and the difference is $13,350, which is also labeled unfavorable.  Since the estimated or standard cost amounts are used in both the static and pro forma budget, another way to compute this variance would be to simply multiply the change in volume, which was 500 units, by the contribution margin per unit.  That result would be 500 units multiplied by $26.70, and would again yield $13,350.

The final variance is the total flexible budget variance, which compares the actual operating income to the flexible budget operating income.  In this situation, the actual amount is higher than the budget amount, and so the resulting variance will be labeled favorable and the dollar amount is $2,450.  Note that if you combine the unfavorable $13,350 amount with the favorable $2450, amount you end up with a net value of $10,900 unfavorable.

	You will now compute the selling price variance, total variable cost flexible budget variance, and total fixed cost variance.  For this set of variances you will only need to use the pro forma budget and actual results.

	Because the budgeted and actual unit levels are the same, the difference in the revenue line has to be due to a difference in the selling price.  That difference yield a total of $38,000 and this is favorable because the actual price is higher than the budgeted price.

	The next variance is the total variable cost variance. In this situation the actual amount is higher than what was budgeted, resulting in unfavorable variance of $35,550.

	The final variance is the total fixed cost variance, and you see that there is no difference in the budgeted and actual fixed costs, so there is no variance.

	The net result is a favorable variance of $2450, which matches up to what was calculated in the previous requirement.

	The fourth requirement has you computing the direct materials purchase price variance and usage variance, as well as direct labor rate variance and efficiency variance.  Looking first at the material variances.

The text of the problem told you that 48,000 pounds of material were purchased at a cost of three dollars per pound, for total cost of $144,000.

You are also told that raw material prices were expected to increase by 5%, so the expected cost was going to be $2.52 per pound.  That means you would have expected to pay $120,960 for the 48,000 pounds that were purchased, if you had paid a standard price.  Finally, the expectation is that 5 pounds of raw material would be used for each unit produced and since 9500 units were produced, you expected to use 7500 pounds each one at that standard price of $2.52, for a total cost of $119,700.  You now of all the information to compute the variances.

	The purchase price variance compares the actual price of three dollars to the expected or standard price, which is $2.52.  That difference is $.48 and that extra $.48 was paid for all 48,000 units, yielding a total of $23,040.  Since the actual price was higher than what was expected, this variance is labeled unfavorable.

	Using a similar type of logic, now turn your attention to the usage variance.  As its name implies, you will compare the usage of the materials rather than the prices.  48,000 pounds were actually used but only 47,500 pounds were expected to be used, which is 9,500 units times 5 pounds per unit.  The difference is 500 pounds.  Since you are isolating the efficient or inefficient use of the materials, use the standard or expected price to put a dollar value on the variance.  Therefore, multiply the 500 units times $2.52 and end up with an unfavorable variance of $1260.  The variance is unfavorable because the actual use of materials was higher than what was expected.

	You follow a similar approach to computing the labor variances.  The actual labor rate was $16 per hour for all 4,800 hours worked, for a total cost of $76,800.  The expected rate after the anticipated 10% increase in labor costs was $15.40 per hour, which would have been the rate paid for all 4800 hours.  Finally, the stated rate of $15.40 per hour is multiplied by the expected number of hours needed to produce the 9500 units.  The standard called for one half hour per unit, and so that would be 4750 hours to produce the 9500 units.  The total expected standard costs, therefore, was $73,150.  

	As with the material variances, you will first compare the actual price to the standard price, which is $16 compared to $15.40.  That difference of $.60 was paid for all 4800 direct labor hours that were actually worked, for a total unfavorable variance of $2880.  As before, the variance is labeled unfavorable because the actual was higher than what was expected.

	The quantity or efficiency variance takes a look at the actual use of hours compared to the expected hours needed for the given production level of 9500 units.  4800 hours were used. But the standard called for only 4750 hours and so there was an extra 50 hours above what was expected and, as before, that value is multiplied by the standard rate to come up with the variance, which is $770, and, as you have seen before, this is unfavorable.

	The final requirement for this fact pattern asked for a definition and the primary benefits the just-in-time system.  A just-in-time (JIT) process is one in which products, components, and subassemblies are produced only when needed—that is, on a so-called demand-pull basis. Based originally on the Toyota production system, this philosophy requires a commitment to total quality to ensure smooth flowing of the production line, elimination of waste and inefficiency, and a minimization of inventory holdings. In effect, the JIT philosophy reflects a new business model for the organization, as follows:

Make only what you’ve sold, rather than stockpiling large quantities of goods that may remain in inventory for an extended period of time. Make use of raw materials as soon as they are delivered. Deliver to customers finished goods shortly after rolling off the assembly line. 

	Financial benefits from implementing a JIT manufacturing strategy include: increased sales/market share, especially for companies embracing a differentiation strategy, reduction in inventory-holding costs, both out-of-pocket costs and opportunity costs, and decreased quality-related costs. 

Nonfinancial benefits associated with JIT manufacturing systems include:
faster cycle times, reductions in inventory turnover ratios, improvements in defect rates, increased uptime for machinery and equipment, and improvements in on-time deliveries to customers. Of course, to obtain these benefits, the organization generally must make sizable investments in employee training, information systems, and a reconfigured plant layout.

	Looking now to the second fact pattern, Chemical, Inc., has set the following standards for direct materials and direct labor for each 20-pound bag of Weed-Be-Doom:

The firm manufactured 100,000 bags of Weed-Be-Doom in December and used 2,700,000 pounds of XF–2000 and 5,200 direct labor hours. During the month the firm purchased 3,000,000 lbs. of XF–2000 at $0.075 per pound and incurred a total payroll of $182,000 for direct labor. The firm records purchases at standard cost and, therefore, recognizes material price variances at point of purchase.

	For this fact pattern you are asked to 
Compute the price and usage variances for direct materials, and the rate and efficiency variances for direct labor, and to also prepare journal entries to record the preceding events.

	The format for the analysis is very similar to what was done for the first fact pattern.  However, there is one fundamental difference when looking at the direct materials.  In this situation, the amount of materials purchased was not equal to the quantity of materials used.  Therefore, you have to make a slight modification to the calculations.  

	There is actually no difference in the way the purchase price variance is calculated.  The actual price was slightly lower than the expected price. That difference of .005 is multiplied by all 3,000,000 pounds actually purchased.  The logic here is that that price difference existed for every single unit that was actually purchased during the period.  Since the actual price was lower than the standard price you have a favorable variance in this situation.

	The difference comes in the calculation of the quantity variance.  To calculate the quantity variance, compare the quantity of material that was expected to be used for the current production level to the actual quantity of the raw material used, rather than the amount purchased.  In this case, 2,700,000 pounds were used but only 2,500,000 pounds were expected to be used to make the 100,000 bags.  The result is that 200,000 more pounds were used that would have been expected for this level of production.  The 200,000 pounds would be valued at the standard price of eight cents per pound and, as more was used than was expected, the variance is unfavorable.

	There is no difference in the calculation of the labor variances because you cannot create an inventory of labor hours.  So, as before, the actual rate is compared to the standard rate, and that difference is $3.  That difference is multiplied by the 5,200 hours actually worked, and the end result is unfavorable variance of $15,600.

	The efficiency variance will also work as it did for the first fact pattern, where you compared the actual hours worked to the hours that you would expect to work for the given level of production.  The analysis shows 200 extra hours were worked at a standard rate of $32 per hour, yielding an unfavorable variance of $6,400.

	All that is left to do now is prepare the Journal entries.  The first journal entry is for the purchase of materials.  You will record the acquisition of the materials at the standard price of eight cents, even though that is not what you actually paid for it.  The idea behind the use of the standards is that the inventory will be held at it standard cost, which was eight cents per pound.

	The second part of the entry captures the difference between the actual and the standard price.  The amount credited to accounts payable is the amount that you actually owe, which is the actual quantity purchased multiplied by the actual price, totaling $225,000.  

	The difference between the carrying value of the inventory and the price actually paid is the $15,000 material purchase price variance.
As is always the case, there is also a brief explanation of the entry.

	The second entry relates to the actual use of the materials.  The 100,000 bags the final product should have needed only 2,500,000 pounds of the raw materials.  And remember, those materials are carried at their standard cost of eight cents.  That totals $200,000, and that amount is a debit to the work in process account to show the materials were added to work in process.

	The rest of the entry shows that you actually took 2,700,000 pounds out of the materials inventory, again at the standard price of eight cents per pound, for a total of $216,000, which is a credit to show a reduction in the materials inventory account.  

	The difference between what was actually taken and what you would have expected to be used, based on standards, is $16,000 and that is the material usage variance.

	The final entry shows the addition to work in process, which is a debit, for the labor that should have been used to produce the 100,000 bags.  5000 hours should have been used at a rate of $32 per hour, for a total of $160,000.

	The credit entry, which is accrued payroll, is the amount that is actually owed to the workers, and that amount is $182,000.  

	In the analysis of variances, you determined that the labor rate variance was $15,600 and the labor efficiency variance was $6400, both of those are debits in order to make the transaction balance.

And this completes the requirements.

	Through the completion of this self-study problem you have 

· Prepared a master budget and a pro forma budgets for different levels of production.
· Then you calculated the master budget variance and broke this variance down into a sales volume variance and a total flexible-budget variance for the period, and 
· labeled those variances as either favorable or unfavorable.  

You 
· computed and labeled a selling price variance; 
· total variable cost flexible-budget variance; and 
· total fixed cost variance, and then 
· broke down the total direct materials flexible-budget variance and the total direct labor flexible-budget variance into price and quantity components.
You also 
· computed the price and quantity variances for direct materials when the amount purchased equaled the amount used and 
· [bookmark: _GoBack]when the amount purchased did not equal the amount used. 
Finally, you defined and identified the primary benefits of a just-in-time manufacturing system
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