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Case 43: Productvty Measures


Economists  and  managers  have  long recognized  the  importance  of productivity  in  determining  an organization’s  success. Productivity  is the relation  between  the firm’s output  of goods and services	:ç and the inputs  necessary  to produce  that  output.  If  a  firm  is  able to produce  more  output with  the	‘,‘ same inputs, we say it has improved  its productivity,  Likewise, if two firms produce the same quantity
of goods and services but one firm uses less input, thatfirm is called more productive. Countries that produce more output per person  generate more consumable wealth. Economists keep productivity statistics, and these numbers are reported in the financial press as measuring the competitivepess and well-being of that country.	.
In the l970s many of the largest U.S. firms became interested in productivity and better ways
to aneasure and improve their firms’ productivity. Largely driven by foreign competition, these	..
American firms were losing market share to Japanese and European rivals. Japanese auto companies were producing cars with fewer employee hours per car than American companies, thus offering lower-priced and often higher-quality cars than U.S. automakers. Foreign steel producers were more productive than their U.S. counterparts. Concerned about their declining relative productivity in 1977, large  U.S.  firms  financed  the  formation  of  the American  Productivity  Center  (later  the
American Productivity and Quality Center). To become more productive, some firms experimented
.
with various productivity measures.	..,	:
In its most basic form, productivity  is defined as:



Productivity


Output Input

If the firm uses a single input (steel) to produce a single homogeneous product (horseshoes) that nevm changes over time then the measure or pa oductivity is the units of output pea quantity ot input, or the number of horseshoes per pound of steel. If steel waste is reduced, more horseshoes can be produced with the same amount of steel. One measure of productivity is the ratio of horse-
shoes to steel, in terms of physical volume. Steel is not the only input to making horseshoes. Labor   :
is also an input, and labor is usually the input of most interest to managers. Productivity is usually	.
thought  of as the amount of output per unit of labor. Most managers want to know the number	..
of horseshoes produced per person and. how this number changes over time and compares to the   .      ..
competition.
Proponents of productivity measurement systems argue that managers should focus on productivity instead of accounting profits. A firm can appear profitable but can be experiencing
declining productivity if selling prices are rising faster than input prices. Productivity measures	.
help identify these cases. Managers control the physical aspects of the manufacturing process. such
as the amount of steel scrap in making horseshoes, but they cannot control the price of steel or the	.
price of horseshoes. For the most part, managers cannot influence prices but must take them as a    :
given and try to produce more output from a given physical input or the same output using less. physical input.	.
Proponents of productivity measures argue that basing managerial performance on productivith	:
which  does not  include uncontrollable  price  changes, yields  a better  indicator  of the managers
performance. They argne that traditional accounting measures, such as net income, include many
factors that managers cannot control and do not focus enough attention on factors that managers can.	:!
control  such  as labor productivity.  The  following  example  illustrates productivity  measurement


To measure firmwide productivity when multiple inputs and outputs exist, prices are used as the weighting factors. The productivity measure with two outputs and three inputs becomes:



Productivity

 	Output1  ><  Price1  +  Output2  X   Price2 	
=

Input,

><  Cost1

+ Input7  ><

Cost2

+  Input3  1<

Cost3


Output, (i = 1 or 2) and input1 (j = 1, 2, or 3) denote the physical quantities of the ith output and the jth input. Price, and cost1 are the corresponding output prices and input costs. If one then compares how productivity changes over time, this aggregate measure of productivity will vary with changes in both physical quantities and relative prices. But productivity measures should exclude noncontrollable price and cost changes, thereby focusing managers’ attention on physical quantities.
To exclude price and cost changes from the performance measure, yet still have a way to aggre­ gate multiple inputs and outputs, the following schen3e is used:

1. Choose a base period year and use that year’s prices and costs as the weights for future years. The base year should be one of high production, and a new base year should be chosen about every five years as the structures of production and prices change.
2. Weight the physical quantity of each input and output using the base period cost or price for that input or output.
3. Divide the weighted outputs by weighted inputs to compute the productivity index for the year.
4. Divide this year’s productivity index by last year’s to get the change in productivity.’4

A simple example with two inputs (steel and labor) and two outputs (small and large horseshoes) illustrates the mechanics of the computations.’ The following data summarize operations for the last two years:



	TLE I	Physical Quantities
	

	
	
Base Year,
	
Last
	
This

	Inputs/Outputs 	
	 	Prldbs
	Year
	ear

	Outputs:
Small horseshoes
	

$2
	

500
	

600

	Large horsethoes
	$3
	500
	550

	Inputs:
	
	
	

	Steel
	$1
	1,000
	1,200

	Labor
	$4
	300
	320







° J Kendriclc and D Creamer, Measuring Company Pivductiviijt Conference Board (1969). For an alternative scheme to measure productivity within a more usual standard cost system, see R Banker, S Datar, and R Kaplan, “Productivity Analysis and Management Accounting,” Journal ofAccounting, Auditing and Finance. 1989. Also see B Adam, I Hershauer, and W Ruch, Productivity and Quality: Measurement as a Basis for Improvensent (Englewood Cliffs, NJ: Prentice-Hall,  1981); and B Gold, Productiviij4  Technologp and Capital: Economic Analysis, Managerial Strategies, and Governnient Policies (New York: Lexington
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