	Welcome to the guided example for the self-study problem from Chapter 5 – Activity based costing and customer profitability analysis

The requirements of this problem will have you doing an allocation of overhead under both a traditional volume based measure and an activity-based costing system.

	These requirements relate to two of the chapter’s learning objectives, 

Describing an activity-based costing or ABC system and the steps in developing an ABC system along with the benefits of an ABC system.

Determining the cost of products under both the volume-based method and the activity-based method, and contrasting the two.  

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

	You are told the firm is budgeting or estimating $1 million of factory overhead for the year.  The current plan is to assign the overhead first to the two production departments on the basis of machine hours, and then allocate the overhead to the individual products using direct labor hours within each department as the allocation base.  

The first requirement asks you to calculate the unit cost for each of the two products under the existing volume-based costing system.

Starting with the first step in the allocation, look at the machine hours expected to be used within each department.  Department A has 4,000 machine hours and Department B has 16,000 machine hours.

	We are going to assign the overhead to Department A and Department B based on the relative number of machine hours to be used.  As is noted before, Department A expects 4,000 machine hours and Department B expects 16,000 machine hours, which totals 20,000 hours.  To find the relative amounts we simply compare each department’s machine hours to the total of 20,000 hours to come up with a percentage.  This calculation shows Department A has 20% of the total expected machine hours and Department B has 80%, meaning that Department A will get 20% of the million dollars of overhead, which is $200,000 and Department B will get 80% or $800,000.

	The next step is to determine an overhead allocation rate for each of the departments.  The end result is that overhead for each department will be assigned to the individual products based on their use of the selected allocation base, which in this situation is direct labor hours.  Therefore, we have to determine the amount of overhead per direct labor hour within each of the two distinct departments.  For Department A there is $200,000 of assigned overhead and you were told that there were expected to be 20,000 direct labor hours within Department A.  Taking the overhead and dividing by the direct labor hours, the cost per hour is $10.  Following a similar process for Department B, there is $800,000 of assigned overhead and 10,000 expected direct labor hours.  Dividing the $800,000 by the 10,000 hours yields an overhead rate of $80 per direct labor hour.

	The final step is to assign the overhead to each of the two products.  Looking first at the deluxe product, you are told that two direct labor hours are required from Department A and one direct labor hour is required from department B.  Using this information, in combination with the overhead rates just determined, overhead can now be assigned to the products.  Look at Department A, the two labor hours come with an overhead rate of $10 per hour, so the total overhead per unit from Department A for a deluxe product is $20.  Using a similar approach, the deluxe product requires one hour from Department B and the overhead rate is $80 per direct labor hour, so a deluxe product will get $80 of overhead from department B.  The end result is a total of $100 of overhead assigned to the deluxe product.

As it turns out, the regular product requires a similar amount of direct labor from each of the two production departments.  Therefore, the calculation is the same, yielding the same result of $20 of overhead from Department A and $80 of overhead from Department B, for a total of $100 of manufacturing overhead.

	Having determined the overhead costs for the two products, you can turn your attention to determining the total production costs, which includes labor and material, in addition to the overhead costs just computed.  The given information states that the deluxe product and the regular product both require a total of three direct labor hours, two hours from Department A and one hour from Department B.  While the total labor hours for each product are the same, the workers producing the deluxe product are paid more than those producing the regular product.  The deluxe workers earn $25 per hour and so those three direct labor hours carry a total labor cost of $75.  The workers producing the regular product earn only $20 per hour, so the labor cost for those three hours is $60.  The material costs for the two products were given as $100 for the deluxe and $50 for the regular.  Finally, add the overhead amounts that were previously computed, which was $100 for each of the two products.

The final totals end up being $275 for the deluxe product and $210 for the regular product.

	The second requirement asks you to calculate the overhead per unit using the proposed ABC system.  So let us look back at the given information.  In an ABC system overhead is assigned to cost pools.  In this situation management has identified four cost pools, material movement, machine setups, inspections, and shipments.  Note that a certain level of judgment is required in assigning the dollars to each of these cost pools, but the total assigned must still equal the $1 million of total overhead.  Once the overhead is assigned to each cost pool, a cost driver for each pool must be selected.  Again, a certain level of judgment is required to select the cost drivers, as there may be more than one possible driver for each cost pool.  For material movement, the number of production runs was the selected cost driver. For machine setups it was the number of setups, but here is a situation where someone could have argued that set up time might have been a logical driver as well.  We simply accept the fact that number of setups was determined to be a more desirable cost driver in this situation.  For inspections, the number of units is the cost driver and finally for the shipments pool, it is the number of shipments.  

Once the cost drivers are identified, the next step is to determine the total quantity of each cost driver expected to be consumed during the period.  The data collection effort revealed there were expected to be 350 production runs, 500 setups, a total of 19,600 units produced, and 250 shipments.  But in addition to knowing the total consumption of the drivers, we need to identify the consumption rate for each of the two products.  The deluxe product is expected to have 15 production runs, 25 setups, production of 200 units, and a total of 50 shipments.  The regular product, on the other hand, is expected to have 20 production runs, 50 setups, a total production of 800 units, and a total of 100 shipments.  Recognize that these are not the only two products the company makes, which is why the consumption rate for two products does not equal the total consumption of the cost drivers for the entire organization.  Also note that four times as many regular products are expected to be produced as the deluxe product, the regular product, however, does not require four times as much of each of the different cost drivers.  The fact that each cost driver is not being used in direct proportion to the number of units produced is one of the indications that the ABC system will give a more accurate determination of the cost of overhead to be assigned to each of the two products.

And now, the driver rate calculations.  Remember that an ABC system has several steps.  The first step is the selection of cost pools and then the assignment of costs to those cost pools.  That information was given, is reproduced in this table.  The next step is to identify the cost drivers for each cost pool and determine the total quantity of each cost driver, which again, was given, and the cost driver quantity information is also reproduced here.  The next step is to determine an overhead rate per driver unit for each cost pool.  Looking first at material moves, the estimated cost of $7,000 is divided by the expected driver quantity of 350 production runs to come up with a cost of $20 per production run.  For setups, we take the estimated $400,000 of set up overhead and divide by the 500 expected setups, yielding a cost of $800 per setup.  For inspections, take the $588,000 and divide by the expected number of units to be produced, which was 19,600, and the result is a cost of $30 per unit produced.  Finally, the shipping costs of $5,000 are divided by the expected number of shipments, which was 250, yielding a cost of $20 per shipment.

	The overhead can now be assigned to each of the two products.  By going through each cost pool one at a time, starting with material movement.  The calculation showed the cost per production run was $20 and you were told that the deluxe products are expected to require 15 production runs, which, therefore, totals $300.  The same $20 per production run is multiplied by the expected 20 runs for the regular product, yielding a cost of $400.  For machine setups the expected cost was $800 per setup.  The deluxe product requires 25 setups which totals $20,000 and the regular product requires 50 setups which totals $40,000.  

Inspection costs are assigned based of number of units produced and the cost is $30 per unit.  The expectation was that 200 deluxe units to be produced, which totals $6,000, and 800 regular units would be produced for a total of $24,000 of overhead.  Finally, the estimated cost was $20 per shipment and the deluxe product is expected to have 50 shipments, which generates a total of $1,000, and the regular product is expected to have 100 shipments, for a total of $2,000.  Adding up the values from each pool, the total overhead cost for the deluxe products is $27,300 and the total for the regular is $66,400.  

These totals represent the amount of total overhead assigned to the products as a group, but you were asked to determine the overhead cost per unit.  Therefore, take the total overhead and divide by the number of units, which is taken from the inspections data.  You know the expected production is 200 deluxe units and 800 regular units and so, through division, the resulting overhead cost per unit is $136.50 for deluxe and $83 for regular.  

The overhead amounts can be compared to the amounts determined under the traditional volume based approach, which you may recall was $100 of overhead for both the deluxe and the regular unit.  Therefore, under the ABC system, the deluxe product is assigned $36.50 more overhead per unit and the regular product is assigned $17 less overhead per unit.  

The final requirement is to compute the total cost per unit, so the final step is to add the material and labor costs for each product.  These amounts are not dependent upon the selected allocation method, and so you have the same numbers as from part one, giving a total cost of deluxe product of $311.50 while the total cost of the regular product of $193.

	Through the completion of this self-study problem you have determined the cost of products under both a volume-based and an activity-based allocation method.  By talking through the calculations, the steps of each allocation method were also described and a comparison of the resulting allocations helped highlight a benefit of an ABC system.



