	Welcome to the guided example for the self-study problem from Chapter 16 – Operational Performance Measurement: Further Analysis of Productivity and Sales
The requirements in this self-study problem will be asking you to analyze 
Partial productivity of direct material and direct labor and to provide a 
Detailed partition of partial financial productivity.

You will also analyze total productivity in both units and sales dollars.
A second fact pattern will have you calculate various sales related and market share variances.

	The requirements relate to all six of the chapters learning objectives, 
1.  Explaining the strategic role of the flexible budget in analyzing sales and productivity
2.  Calculating and interpreting the measures for total productivity, partial operational productivity and partial financial productivity
3.  Using the flexible budget 
· to decompose partial financial productivity into input price and productivity, components 
· to calculate and interpret the sales quantity and sales mix variances, and
· to calculate and interpret the market size and market share variances, and also
· Using the flexible budget to analyze sales performance over time

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

	Carlson Automotive Company manufactures fuel-injection systems. It manufactured and sold 60,000 units in 2012 and 64,000 units in 2013, all at a selling price of $25 per unit.
 
In 2012, the firm used 75,000 pounds of alloy TPX–45 at $7.20 per pound, and used 10,000 direct labor-hours, at an hourly wage rate of $30.
 
In 2013, the firm used 89,600 pounds of alloy TPX–45 at $6.80 per pound, and used 10,847 direct labor-hours, at an hourly wage rate of $32. 

The total amount of all other expenses remains the same at $450,000 each year. Jerry Olson, CEO, was disappointed that, although the total sales increased in 2013, operating income declined from $210,000 in 2012 to $193,616 in 2013.

	For this fact pattern you will analyze:
 
Partial operational productivity of direct material and direct labor for both 2012 and 2013, and then the partial financial productivity of direct material and direct labor for the same two-year period.

You are to provide a detailed partition of partial financial productivity, and then compute
Total productivity for 2012 and 2013, in both units and sales dollars.

	The first requirement has you computing partial operational productivity measures for materials and labor.  The productivity measure is a relationship between outputs and inputs.  Looking first at 2012 data.  

	For materials there were 60,000 units of output and 75,000 units of input, and so the partial productivity measure is 60 divided by 75 or .8.  

	Using the same approach for the direct labor, in 2012 there were 60,000 units of output and 10,000 units of input, for a partial productivity factor of six.  

	In 2013 the partial productivity factor for materials is the 64,000 units of output divided by 89,600 input units, yielding a factor of .7143.  

	For labor, the output again was 64,000 units and there were 10,847 units of input, giving you a partial productivity factor of 5.9002

	The next requirement has you computing financial partial productivity measures.  Instead of comparing outputs to units of input, you will be using outputs compared to cost of inputs of resources used.  

	Starting again with 2012.  You had 60,000 units of output and the cost of the raw materials was $540,000 yielding a partial productivity factor of 0.1111.  

	Using the same type of computation for direct labor, 60,000 units of output is divided by $300,000 and the factor is 0.2

	For 2013 the same approach is used, and the partial productivity factor for materials is 0.1050, which is the 64,000 units divided by 609,280

	and the factor for direct labor is the 64,000 units divided by $347,104, for a productivity factor of 0.1844

	The next set of computations may appear to be a bit complex, but what you are trying to do is to isolate the impact of productivity changes, price changes, and changes in output.  

	The first computation focuses on the change in productivity.  You will keep the input prices constant at the 2013 levels, and focus just on the change in productivity.  Starting with materials, the 2013 productivity at 2013 input costs was already computed in the prior requirement, and that factor was 0.1050.  

	Similarly, the direct labor productivity was 0.1844.  These values are compared to the 2013 output using the 2012 productivity levels but the 2013 input cost levels.  This may sound confusing but just follow along.  

	In 2013 there were 64,000 units of output.  The partial productivity factor for materials in 2012 was .8.  Therefore, at the 2012 productivity level, 80,000 units of raw material would have been used, which is 64,000 divided by .8.  The 2013 input cost was $6.80 per unit, and so those 80,000 units would have cost $544,000, and so the 64,000 units of output is divided by $544,000 and the result is 0.1176.

	Now do the same thing for labor.  The 2012 productivity factor for labor was six.  There were 64,000 units of output in 2013 and so 64,000 units divided by six equals 10,666.67.  The labor rate in 2013 was 32 and so multiply the 10,666.677 by 32 and you get $341,333.  That value is the denominator of the computation, meaning that you had 64,000 units of output divided by $341,333 and the value is 0.1875.  Note you could have rounded to 10,667 you have gotten $341,344, but if you plug that amount into the denominator the productivity factor would still have been 0.1875

	You now have the information to determine the productivity change.  For materials the value is 0.1050 - 0.1176 and the result is 0.0126 unfavorable.  The change is labeled unfavorable because you had a reduction in productivity.  

	Similarly, the labor change was .1844 down from .1875 giving you an unfavorable change of .0031.

	You will now isolate the impact of the change of input costs.  You will again use the 2013 output and the 2012 productivity levels, but you will now use the 2012 input costs.  You already determined that when the 2012 productivity level is used, the production of 64,000 units of output should use 80,000 units of input.  Those 80,000 units are now multiplied by the 2012 material price of $7.20, for value of $576,000.  The resulting division of the 64,000 units by the $576,000 is 0.1111.  Note that this is the same value that you computed the 2012 financial partial productivity measure for materials.  That is not a coincidence.

	Moving to direct labor, the 64,000 units would have used $320,000 of labor at the 2012 productivity level and price level, and the result is 0.2, which again, matches the 2012 financial partial productivity measure that you computed in part two.  

	You can now isolate the input price change impact.  For direct materials it is the .1176 less the .1111 for a value of .0065.  This value is favorable because the prices in 2013 were lower than the price of 2012.  

	Using the same approach for labor, .1875 less .20 gives you .0125 and that an unfavorable because prices of labor inputs in 2013 are higher than in 2012.

	The final set of calculations isolates the change in output.  You will now use the 2012 output level at the 2012 productivity level and the 2012 input cost levels.  You already computed these values when you prepared the 2012 financial partial productivity measures in requirement two. 
You took the 60,000 units of output and divided by the cost of the materials used and the cost of the labor used.  The resulting values were 0.1111 for materials and 0.20 for labor.

	The comparison shows that there is no impact, favorable or unfavorable, for either materials or labor, due to the change of output.

	The final set of computations has you calculating total productivity in units and in sales dollars.  

	Looking at the 2012 information, the total units manufactured were 60,000 and total variable manufacturing costs incurred was $840,000, which are the cost of the material and the cost of the direct labor in 2012.  

	The total productivity measure, therefore, is .071429.

	In 2013 the output was 64,000 units, and the combined total cost of labor and materials was $956,384, for a total productivity factor of 0.066919.  

	Comparing these two productivity values, the result is a decrease in productivity from 2012 to 2013 of .004515.

	The total productivity in sales dollars for 2012 and 2013 compares the sales revenue, rather than the units sold, to the total variable manufacturing costs incurred.  In 2012 that amount is $1,500,000 divided by that same $840,000 of variable manufacturing costs.  

	The result is 1.7857.  

	The 2013 sales revenue is $1,600,000, and again the variable manufacturing cost is $956,384.  The resulting productivity factor is 1.6734.  

	As before, you compare the two productivity values and find there was a decrease in productivity of 0.1127, and this completes the requirements for the first fact pattern.

	And now for the second fact pattern.

Springwater Brewery has two main products: premium and regular ale. Its operating results and master budget, in thousands, is shown in this table.

	Pam Kuder, CEO, expected the total industry sales to be 1,500,000 barrels during the period. After the year, Mark Goldfeder, the controller, reported that the total sales for the industry were 1,600,000 barrels.  You are to use this information, along with the operating and budget information from the prior slide to calculate
· Selling price variances for the period for each product and for the firm.
· Sales volume variances 
· Sales quantity variances, and 
· Sales mix variances for the period for each product and for the firm, and then sum the sales quantity variance and sales mix variance , and verify that this total equals the sales volume variance.
· You will then compute the Market size variance and the market share variance.  And then verify that the total of these two variances equal the sales quantity variance 

	As previously mentioned, for this fact pattern you are computing a series of variances, the first of which is the selling price variance.  The first thing you need to compute is the budgeted selling price for each of the two products.  The master budget called for sales of premium to be $36,000 for the sale of 240 barrels for a budgeted selling price of $150.

	Similarly, the budgeted revenue for regular was $43,200 for the sale of 360 units, and so the budgeted price is $120.

	You can now compute the sales price variance.  The actual results show that 180 units of premium were sold, yielding revenue of 28,800.  If those same 180 units had been sold at the budgeted price of 150, the resulting revenue would have been $27,000.  

	The difference is $1800 favorable, meaning the selling price was higher than what was budgeted, or expected.

	Using a similar approach for regular, the actual sale of 54 units generated 62,100 of revenue, but if those units were sold at the budgeted price of $120, the revenue would have been 64,800.  

	In this situation the actual revenue was less than what would have been budgeted, and so there is a $2700 unfavorable sales price variance for the regular product.

	Now turn your attention to the sales volume variance.  As its name implies, the sales volume variance will help you understand differences in costs due to the sales level being different from what was budgeted.  Starting with the premium product.  The master budget called for the sales of 240 units, but only 180 were sold, and so that is an unfavorable variance of 60 units.  Remember that the budgeted selling price was $150 per unit, and so that 60 unit unfavorable quantity variance translates into $9000 of unfavorable revenue variance, which is 60 units times $150 per unit.

	The next sales volume related variance looks at the variable costs.  Since variable costs should move with sales, we would expect that if sales were lower than expected that the variable costs would also be lower than was originally planned.  The master budget called for $21,600 of variable costs when 240 premium units were produced, which translates into $90 per unit.  If you multiply that same $90 times the 180 units there were actually sold, variable expenses are $16,200.  The difference in the variable expenses is $5400.  In this case it is favorable because the lower sales volume translates into even lower costs than what you would have expected at that lower sales level.

	The difference in sales and variable cost is the contribution margin, and so you can simply combine the $9000 unfavorable revenue variance and a $5400 favorable variable cost variance to end up with a net contribution margin variance, which is $3600 unfavorable.  You could have also simply compared the contribution margin for the master budget amount of 240 units to the contribution margin of all 180 units, and you would have ended up with the same difference of $3600.

	The fixed costs should be unaffected by changes in volume, and so, therefore, there is no fixed cost variance related to the change in sales volume.  

	As a result, the variance in operating income is equal to the net variance of the contribution margin, which was $3600 unfavorable.

	You now go through the same steps for the regular product.  The master budget called for sales of 360 regular units, but 540 were sold, yielding a favorable variance of 180 units.  As before, this difference in sales volume is multiplied by the budgeted selling price, which you have already determined to be $120, and so the net sales revenue variance is $21,600 favorable.  

	Since you sold more than originally budgeted, you expect your variable expenses to be higher than originally budgeted. In this situation the master budget called for $27,000 of variable expenses for the sale of 360 units.  That translates into $75 per unit.  Therefore, the 180 additional units is multiplied by the $75 per unit, and results in an unfavorable variance of $13,500.

	As with the premium product, the sales and variable expense variances can be netted out to come up with the contribution margin variance.  This amount is $8100 favorable.

	As before, there should be no change in the fixed cost due to changes in sales volume, so there is no fixed expense variance,

	and the operating income variance is equal to the contribution margin variance, which was $8100 favorable.

	The next set of computations will combine the sales quantity variance and sales mix variance, and verify that the sum of these variances is equal to the sales volume variance just computed.  The budgeted sales mix was 240 premium and 360 regular, for a total of 600 units.  

	The premium represented 40% of the total volume and regular represented 60%, which is the sales mix.  

	The actual results were 180 premium and 540 regular for a total of 720 units.  

	The premium represents 25% of the total volume and regular represent 75% of the volume.  Note that the sales mix is determined with respect to number of units, not dollars of revenue.

	Another piece of information that you will use, which you already computed in a previous requirement, is the budgeted contribution margin per unit.  That was $60 for the premium and $45 for the regular.

	To compute the variances you will compare the total contribution margin of each product using actual sales mix and the budgeted sales mix, and then compute the differences in the total contribution margin for each product using the total actual production compared to the total budgeted production, using the budgeted sales mix.  This will become clear as the computations are explained.

	Starting with the premium product, a total of 720 units were sold, and the actual sales mix showed that the premium was 25% of the total, or 180 units.  That 180 units is multiplied by the contribution margin of 60, for a total of $10,800.

	Starting with the same 720 total units of actual production, the budgeted sales mix for premium was 40% of the total, or 288 units, and again, that would be multiplied by the contribution margin of $60, to yield $17,280.  

	Finally, the total budgeted production was only 600 units, and again, premium was supposed to be 40% of that amount or 240 units, which would be multiplied by the $60 contribution margin, for the total of $14,400.

	The sales mix variance for the premium product now compares the contribution margin from the actual sales mix to the contribution margin for the budgeted sales mix, or the $10,800 compared to the $17,280,

	and the net result is $6480 unfavorable.  What the variance is telling you is, that while total sales was higher than was budgeted, the sales of the premium product did not keep pace with the overall increase in sales volume.

	The sales quantity variance looks at the difference between the budgeted quantity of each product you expected to sell under the original planned total sales and the total units of each product that you would have budgeted to sell at the actual sales level.  In this situation, budgeted sales were 600 units and premium was expected to be 240 of those 600 units, or 40%.  720 units were sold and, assuming the budgeted sales mix remains constant, you would have expected 288 units to have been sold.  What that means is that you budgeted a total contribution margin of $14,400, but if you had known that a total of 720 units would have been sold, and premium remained 40% of that amount, you would have budgeted $17,280 of contribution margin from the premium product.  

	That means you would have expected a favorable variance of $2880.

	The combination of these two variances is called the sales volume variance, and when you combine the $6480 unfavorable variance with the $2880 favorable variance, you end of the net difference of $3600 unfavorable, which is exactly what you computed in the previous set of requirements for the premium product.

	You now follow a similar set of steps for the regular product.  

	The actual sales and actual sales mix would have yielded the contribution margin from the regular product $24,300.  

	At that same 720 unit total sales level, under the budgeted sales mix level, the regular product would have yielded $19,440 of total contribution margin.  

	And finally, under the budgeted sales level, and the budgeted sales mix level, you expected the regular product to generate $16,200 of total contribution margin.

	Sales mix variance compares the $24,300 to 19,440, yielding a difference of $4860.  You could have also computed the variance by taking the 540 units sold under the actual sales mix compared to the 432 units that would have been sold under the budgeted sales mix.  That different of 108 units would be multiplied by the contribution margin of $45 to again yield a $4860 favorable variance.

	The sales quantity variance compares the 432 regular units to the 360 units that you expected to sell under the original master budget, for a difference of 72 units, each of which has a contribution margin of $45, for a total of $3,240, which is favorable.  

	The sales volume variance for regular is again a combination of the sales mix variance and the sales quantity variance.  In this situation, both of those variances were favorable and the net amount is $8100 favorable, which, looking back at your previous requirements, you already computed that the sales volume variance was $8,100 favorable.

	The final part of the analysis looks at the market size variance and the market share variance, and verifies that the combination of these variances is equal to the sales quantity variance that you computed back in the previous requirement.

Before jumping into the computation of the variances, first compute the weighted average budgeted contribution margin and also the budgeted and actual market share.  The master budget total contribution margin was $30,600 and that was going to come from the sale of 600 units.  That means the weighted average contribution margin was $51 per unit.  The total sales for the industry were expected to be 1500, and Springwater brewery expected have sales of 600, which ends up being an expectation of having 40% of the market.  The total sales were 720 for Springwater and 1600 for the entire industry, meaning that Springwater ended up with 45% of the market.

	And now for the computation of the variances.  Similar to the sales mix and quantity variances you are going to look at the actual total, but in this case it is the actual total market size multiplied by the actual market share.  You will then look at the actual total market size using the budget market share and then the budgeted total market size multiplied by the budgeted market share.  For these calculations you will use the weighted average contribution margin to determine the total dollar amounts.

	The total actual market size was 1600 and Springwater had 45% amount, or 720 units.  Multiply that by the $51 weighted average contribution margin, and you end up with $36,720.  

	The actual market size of 1600 is multiplied by the budgeted market share of 40%, which translates into 640 units, and again, multiplying by the $51 contribution margin, totals $32,640.  

	Finally, the budgeted total market size of 1500 is multiplied by the budgeted market share of 40%, which equals 600 units, and you multiply by the contribution margin of $51, which equals 30,600.

	You can now compute the variances.  Start with the market share variance.  If you think about it logically, the market share variance is the difference between the budgeted and actual market share for the total market size.  They ended up with 45% of the market and only budgeted to have 40% of the market, and so you should be expecting a favorable variance because they had a larger market share than budgeted.  
The dollar amount of that variance is equal to the difference between the 720 units actually sold and the 640 that you would have expected to sell under the budgeted market share.  The difference of 80 units is multiplied by the contribution margin of $51 and that favorable variance is $4080.

	Now the market size variance uses similar logic.  The expectation was that the market size would only be 1500 units, when, in fact, it turned out to be 1600 units.  If you had simply maintained the budgeted share of the market, you expected an increase in total contribution margin just because the total market size grew. 
 
Management expected to sell 600 units when the market was expected to be only 1500 units but would have expected to sell 640 units just because the entire market size grew to the level of 1600 units.  Those additional 40 units, when multiplied by the contribution margin of $51, translates into a favorable variance of $2040.  

	If you now combine the market share variance, which is $4080 favorable, with the market size variance, which is $2040 favorable, you end up with the total sales quantity variance.  That total is $6120 favorable.

If you look back to the sales mix and quantity variances for the premium and regular products that you computed in a previous requirement, you would see the sales quantity variance for premium was $2880 favorable, and for regular was $3240 favorable, for a combined total of $6120 favorable, which is exactly the same as combined total of the market share and market size variances.

And you have now completed all requirements

	Through the completion of this self-study problem you have analyzed 
· Partial operational productivity of direct material and direct labor
· Partial financial productivity of direct material and direct labor 
· And provided a detailed partition of partial financial productivity

And you analyzed total productivity in both units and sales dollars.

	Using a second fact pattern, you also calculated
· Selling price variances 
· Sales volume variances 
· Sales quantity variances , and the
· Sales mix variances for the period for each product and for the firm.
· You verified that the sum of the sales quantity variance and sales mix variance equals the sales volume variance.
· [bookmark: _GoBack]You also calculated the Market size variance and the market share variance and verified that the sum of these variances equals the sales quantity variance. 



