15–2

1.
Output-input ratios (Combination F1):




Materials:
20,000/60,000 = 0.33




Labor:
20,000/30,000 = 0.67


Yes, there is improvement. Current productivity is:




Materials: 
20,000/80,000 = 0.25




Labor:
20,000/4,000 = 0.50


Since 0.33 > 0.25 and 0.67 > 0.50, Combination F1 dominates the current input combination, and productivity would definitely improve.


Cost comparison:



Current combination
($8 ( 80,000) + ($12 ( 40,000)
$
1,120,000



Combination F1
($8 ( 60,000) + ($12 ( 30,000)

    840,000



Value of productivity

$  
280,000

This improvement is all attributable to technical efficiency. The same output is produced with proportionately less inputs. (Note that the inputs are in the same ratio 2:1, and that Combination F1 reduces each input in the same proportion.)

2.
Output-input ratios (Combination F2):




Materials: 
20,000/66,000 = 0.30




Labor:
20,000/28,000 = 0.71


Compared to the current use, productivity is better for both materials and labor (0.30 > 0.25 and 0.71 > 0.50).


Compared to Combination F1, however, F2 has lower productivity for materials (0.30 < 0.33) and higher productivity for labor (0.71 > 0.67). Trade-offs must be considered.

3.
Cost of Combination F2
($8 ( 66,000) + ($12 ( 28,000)
$
864,000


Cost of Combination F1
(See Requirement 1 above)

840,000



Difference

$
24,000

Combination F1 is a less costly input combination than F2. (It saves $24,000 of input cost per quarter.) Thus, less resources are used by F1 than F2, and moving from F1 to F2 would not be a productivity improvement. (The same output is produced at a higher cost.)  This example illustrates that F1 has a more allocative efficiency than F2. 
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1.
Productivity profiles:





Year Before


Year After



Materials

100,000/25,000
=
4
120,000/20,000
=
6.0


Labor

100,000/5,000
=
20
120,000/2,000
=
60.0


Capital

100,000/10,000
=
10
120,000/300,000
=
0.4


Based on the profiles, we see that materials and labor productivity increased as expected and that capital productivity decreased. The increase in materials and labor productivity was caused by reducing materials and labor usage by using more capital input. Since a trade-off exists, it is difficult to say whether the outcome is good or bad using profile analysis. Valuation of the trade-off is needed.

2.
Profit-linked measurement (P = $5, $10, and 10%, respectively):





PQ*


PQ ( P


AQ


AQ ( P

(PQ ( P) – (AQ ( P)

Materials

30,000
$
150,000
20,000
$
100,000
$
50,000


Labor

6,000
60,000
2,000
20,000
40,000


Capital

12,000

1,200
300,000

30,000

(28,800)





$
211,200

$
150,000
$
61,200

*120,000/4; 120,000/20; 120,000/10.


Profits increased by $61,200 due to productivity changes. Assuming that this outcome will persist, the trade-off is favorable, and automating was a good decision.
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1.
Productivity profiles:


Paying-bills activity:




Base Year
Most Recent Year

Clerks

20,000
64,000


PCs

20,000
64,000


Supplies

2
8


Moving-materials activity:




Base Year
Most Recent Year

Labor

2
1.67


Forklifts

4,000
2,500.00


Supplies

5
2.50


The productivity profile for the paying-bills activity indicates an overall improvement in activity efficiency (all partial ratios improved). Since this is a value-added activity, this means that activity performance has improved. The moving-materials activity indicates a drop in activity productivity. Less output and less inputs were used to perform the activity. This is a non-value-added positive effect. The productivity ratios fail to reveal this, though—unless it can be shown that reduction of non-value-added activities always leads to a decline in productivity ratios (which seems unlikely). Thus, changes in profiles for non-value-added activities are difficult to interpret. The best way to deal with non-value-added activities is to include them as part of the productivity analysis of the process to which they belong.

2.
Profit-linked measure (P = $25,000, $5,000, and $1, respectively):





PQ*


PQ ( P


AQ


AQ ( P

(PQ ( P) – (AQ ( P)

Clerks

16
$
400,000
5
$
125,000
$
275,000


PCs

16
80,000
5
25,000
55,000


Supplies

160,000

160,000
40,000

40,000

120,000




$
640,000

$
190,000
$
450,000

*320,000/20,000; 320,000/20,000; 320,000/2.


Significant savings have come from process innovation.
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1.
Productivity profile:





Materialsa
Laborb

2006

0.50
2.0


2007

0.60
2.4


a18,000/36,000; 24,000/40,000.


b18,000/9,000; 24,000/10,000.


The profiles indicate an overall productivity increase and thus support the effectiveness of the new process.

2.
Profit-linked measurement (where P = $4.50 and $10, respectively):





PQ*


PQ ( P


AQ


AQ ( P

(PQ ( P) – (AQ ( P)

Materials

48,000
$
216,000
40,000
$
180,000
$
36,000


Labor

12,000

120,000
10,000

100,000

20,000




$
336,000

$
280,000
$
56,000


*24,000/0.5; 24,000/2.


Increase in profits due to productivity = $56,000

3.
Price-recovery component:


Total profit change:



2007:
Revenues ($16 ( 24,000)

$
384,000





Materials ($4.50 ( 40,000)

(180,000)





Labor ($10 ( 10,000)


(100,000)






Profit

$
104,000


2006:
Revenues ($16 ( 18,000)

$
288,000





Materials ($4 ( 36,000)

(144,000)





Labor ($9 ( 9,000)


(81,000)






Profit

$
63,000

Total profit change
= $104,000 – $63,000




= $41,000


Price-recovery component
= $41,000 – $56,000




= ($15,000)


Without the productivity improvement, profits would have dropped $15,000. The increase in sales would not have recovered the increase in the cost of inputs.

