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INPUT VARIANCES & PRODUCTIVITY MEASUREMENT
Input Variances:

When more than one  material (labor type)  is used and there is the potential for substitution amongst the materials (labor types) then efficiency variances alone are not very informative. We therefore  further partition material usage and labor efficiency variances into mix and yield variances where the yield variance measures the true productivity or efficiency in use of the material or labor in question. 

I.
Direct Material-yield and Direct Material-mix Variances

A.
Mix and yield variances for materials may be used when the materials are substitutable for each other.

B.
When inputs are substitutable, direct materials efficiency improvement relative to budgeted costs can come from two sources: 

(1) using less input to achieve a given output, and 

(2) using a cheaper mix to produce a given output.

Direct Labor-yield and Direct Labor-mix Variances
These variances are calculated in a similar manner to the direct materials variances. The different classes of labor must be substitutable.

Illustration:
1.
E24-17 from HFD Text (Material Price, Mix and Yield)

2.
E24-19 from HFD Text (Nursing labor)

PRODUCTIVITY MEASUREMENT
Productivity measures the relationship between actual inputs used (both physical inputs and costs)  and actual outputs achieved; the lower the inputs for a given set of outputs, or the higher the outputs for a given set of inputs, the higher the level of productivity.

What productivity measures do:

- evaluate   whether more inputs   than necessary have been used to produce a given level of  output.

- evaluate whether the best mix of inputs has been used to produce that output. 

What is Productivity?

A.
Productivity measures the relationship between actual inputs and actual outputs over two or more periods.

B.
Productivity measures do not use information from budgets or standards.  They compare the relation between actual inputs and actual outputs across similar organizations or over different time periods.

C.
Productivity measures incorporate general substitutions between different types of input (materials and labor).

Partial Productivity Measures
A.
Partial productivity compares the quantity of output produced with the quantity of a single input consumed.

B.
Comparing changes in partial productivity and efficiency variances is important. The partial productivity measures look at changes over time of actual output to actual input, while the efficiency variance is comparing actual output to budgeted input for the current period. 

C.
Usefulness of the Partial Productivity Measure

1.
They are simple to calculate and easy to understand.

D.
Drawback of Partial Productivity Measure

1.
The manager cannot evaluate the trade-offs among various inputs.

Example:   24-22
Total Factor Productivity (TFP)
A.
Total factor productivity is the ratio of the quantity of output produced to the total cost of all inputs used, where the inputs are combined on the basis of current period prices.

B.
Calculating Total Factor Productivity and Change in Total Factor Productivity

1.
Use the current period prices for both calculations and then compute percentage change in the ratio.

C.
Advantage of Total Factor Productivity

1.
TFP explicitly evaluates the substitution possibilities among inputs.

2.
Disadvantages include the fact that TFP is more difficult to understand and that it is more difficult to link across multiple periods than partial productivity measures.

Analysis of Annual Cost Changes
1.
The annual cost changes can be decomposed into changes due to an output adjustment, changes due to input prices, and changes due to productivity.

Service-Sector Productivity
1.
Service sector productivity growth has lagged behind manufacturing productivity growth in the U.S. as well as other countries.

2.
To improve service center productivity companies must define all tasks carefully and eliminate those that do not add value.

