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THE CONSTRUCTIONOF INDUSTRY

PRODUCTIVITYMEASURES
by:

John L.
Department

Good morning. 1 am pleased to be
here today to take part in your annual
meeting. This morning I thought I would
provide you with some background on the
Bureau’s productivity measurement program
and tell you about some of the measures
that are available. After that, I will
go over a few of the concepts that under-
lie the indexes and then discuss the con-
struction”of the retail food measure that
we publish.

As some of you may know, BLS has
been measuring productivity for many
years, One of the earliest studies was
done in 1898 by Carroll D. Wright, who
was the first Commissioner of Labor
Statistics. He did a study of produc-
tivity change in 60 manufacturing in-
dustries and this study provided evidence
of the savings in labor that resulted
from mechanization in the last half of
the 19th Century. Today, the Bureau of
Labor Statistics is responsible for devel-
oping and publishing the government’s
official productivity measures.

Measurement Program

The productivity measures that we
develop are based primarily on data that
have already been collected--either by
other Government agencies or private or-
ganizations. The measurement program we

have is quite extensive. First, we have
measures for the major sectors of the
economy. Each quarter we publish data
for the private business sector, nonfarm
business, nonfinancial corporations, and
manufacturing.

Carey
of Labor

Next, we have measures
dual industries. Currently

for indivi-
we publish

over 90 industry measures and we try to
add about five each year. These mea-
sures now cover about one third of the
employees in the nonfarm business sector.
(Attachment 1). In addition to these
published industries, we also have un-
published measures of productivity for
the 400 industries within the manufac-
turing sector. Although we do not pub-
lish them because of limitations in the
data, we do make them available on re-
quest for research and analytical pur-
poses.

We also have an international com-
parisons program. Comparisons of pro-
ductivity for the manufacturing sector
as a whole are available for 10 foreign
countries, including Canada, Japan, and
the major European Nations.

Our office is also responsible for
constructing productivity measures for
agencies within the Federal Government.
These indexes now cover about 65% of the
civilian workforce. Unlike the other
measures, the productivity indexes for
the Federal government are based on the
direct collection of data from the par-
ticipating agencies.

Productivity Concepts

Productivity is, in its broadest
context, a type of efficiency measure.
However, the measures of labor produc-
tivity do not reflect the direct effi-
ciency of the employees. An industry’s
productivity trend is affected not only
by changes in labor effort, but also by
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capital and all of the other factors in
the production process. The labor pro-
ductivity measures, therefore, reflect
the influence of all of these factors,
not just labor effort.

At times, productivity measurement
is thought to be the same as work measure-
ment, However, there is a difference.
Work measurement analysis examines work
activities in the production process.
The concern is to assess resource require-
ments under a given set of technological
conditions. This contrasts. with produc-
tivity measurement which is concerned
with the results of work activity and the
relationship between final outputs and
inputs.

There is also a difference between
productivity and effectiveness. As I
mentioned, productivity is a type of
efficiency measure. Effectiveness mea-
sures attempt to quantify the impact of a
program on society. These measures, how-
ever, deal with the consequence of the
production process and the emphasis shifts
from the relationship of outputs to in-
puts to the consumer or recipient of the
outputs.

Industry Measures

As I mentioned, the industry produc-
tivity measures that we develop are based
on data that have already been collected.
Since these data were not (and are not)
collected for the purpose of productivity
measurement, we have to adapt the data so
that it will fit the idea measurement
framework as closely as possible. We use
data not only from other Government agen-
cies, but also from trade associations and
companies to develop our indexes.

We use several criteria to select

the industries we develop for publication.
First, since we have limited staff, we try
to do the industries that have the largest
employment. Secondly, we look at the
employment coverage within each sector.
In 1975, our measures covered 23 percent

of the manufacturing employment but only
5 percent of the trade and service employ-
ment. Because of the low coverage in
trade and services, we focused our ef-
forts in this area. As a result, our
measures now cover about 31 percent of
the employment within these sectors.
Other criteria we use include the im-
portance of the industry in the economy
and, of course, the availability of data.

The industry productivity growth
rates are quite diverse. Over the last
5 years productivity growth ranged from
about 11 percent per year for corn mil-
ling to -3.6 percent per year for bitum-
inous coal mining. (Attachment 2).

Outwt Criteria and Conce~ts

The general method we use to con-
struct our measures is to develop both
an index of output and an index of in-
put such as employee-hours. The pro-
ductivity index is derived by dividing
the output index by the input index.

We have several criteria for
selecting the output indicators that we
use. (Attachment 3). First, the pre-
ferred output index is based on the
physical quantity of final, individual
products. Intermediate output is not
counted. For example, if an automobile
establishment makes an engine and also
assembles the automobile, we count only
the completed automobile in the output
measure. The engine, which in this
establishment is an intermediate product,
is included as part of the completed
automobile.

Second, there has to be sufficient
product detail. Products that require
more labor time to produce should have
more importance (or weight) in the index.
If the data are aggregated too much and
they are not homogeneous in terms of the
labor requirements, bias can occur if
there is a change in the product mix.
(Attachment 4).



Because we are developing labor pro-
ductivity indexes, the appropriate weights
to use for combining products are employee-
hour weights. If employee-hour weights
are not available, we have to use substi-
tute weights such as unit labor costs or
unit values. The substitute weights
should be proportional to employee-hour
requirements. If, for example, product
“A” costs twice as much as product “B,”
then, ideally, product “A” should require
twice as much labor time as product “B.”
Plant visits and interviews with people
knowledgeable about the industry help us
to determine whether there is proportion-
ality between unit hours and the substi-
tute weights.

In many manufacturing industries, the
individual products are grouped into vari-
ous product classes. At this higher level
of aggregation, information on employment

and hours is available every five years
from the Census of Manufacturers. This
information allows us to use a two level
weighting system which results in an out-
put index that is conceptually closer
to the preferred measure.

First, individual products are com-
bined into product class indexes using
unit value weights. Then, using the in-
formation on employment and hcm~s re-
po~,ted. fore ach,lmoduct Glass, we develop
employee hour weights to combine the
product class indexes into an overall
measure. (Attachment 5).

If physical quantity information is
not available, we can use a technique
known as deflated value to compute the
output measure. In its simplest form,
tha value of shipments or production is
divided by a price index to remove the
effects of changing price levels. The
technique is referred to as deflated value
because the adjustment for price change is
most often downward. A measure based in
part on deflated value is conceptually
equivalent to a physical output index
constructed with unit value weights.
Presently, about half of our published

industry measuresare based on deflated
value including the measure for retail
food stores and the measures for the
other trade and service industries.

An output index that is being de-
veloped should be adjusted for quality
change if the change to a product would
also change the labor time required in
the base year for its production. To
illustrate this point, let’s assume that
in the first year, automobiles are made
without anti-pollution equipment. In
the second year, the automobiles are made
with the anti-pollution equipment. In
this example, we would make an adjustment
to the measure because the base year labor
requirements to produce the automobiles
would have changed. if we did not make
this adjustment, the measure could show
a productivity decline even though such a
decline might not have occurred.

The indexes should also reflect the
activity of the industry or organization
being measured. The industry measures
that we develop are based on gross con-
cepts. That is, the data used reflect
not only the industry’s activity, but
also the material inputs supplied by
other industries. For example, in the
bakery products industry the value of
the bread and the other baked goods in-
cludes not only the value added by the
bakery, but also the value of the flour
which was purchased from another industry.
If there are significant changes in the
value added and purchase relationships,
(also known as changes in vertical inte-
gration) we would have to make an adjust-
ment to the measure.

Finally, the productivity indexes
should reflect each year’s workload.
That 1s, the final output that is pro-
duced should correspond with the employ-
ment and hours that are utilized. The
shipbui
examp 1e
prob 1em
5 years
when al

ding industry provides a good
of what we call the cycle time

If, for example, a ship takes
to build and we count it only

the work has been completed, it

Journal of Food Distribution Research February 81/page 25



implies that nothing was done during the
previous four years. This, of course, is
not true. The problem we face is how to

allocate the work that is done over the

full five-year period.

Employment and Hours—

I want to turn now to the data
sources used for developing employment
and hours. The two primary sources of

employment information are the BLS and

the Bureau of the Census. Employees and

hours from both sources are each consid-

ered to be homogeneous and additive.
This means that the engineer, the presi-

dent of the company and all other persons
are counted equally in the measure. At

the present time, adequate information is

not available to separately weight the

categories of workers. Both BLS and Cen-

sus publish data on total employment,

production workers and production worker

hours. Information on nonproduction

worker hours, however, are not available

on a continuing basis from any Government

agency. For our measures, we make esti-

mates of the hours for nonproduction

workers using unpublished data from BLS
surveys of employee compensation in the

private nonfarm economy.

There are some differences in cover-

age between the BLS and Census surveys.

BLS collects information on all the hours

of production workers whether worked or

paid for; Census col Iects hours at the

plant. Hours at the plant is closer to an

hours worked concept which is preferred

for productivity measurement. However,

indexes based on hours paid, will be iden-
tical to indexes based on hours worked if

there is no change in paid time off.

BLS includes employment in Central

Administrative Offices, Census does not.

BLS also provides broader coverage than

the Census Bureau. The Census Bureau

for example, does not collect annual em-
ployment and hours data for any of the

trade and service industries. For our

published measures, we use the series

that we believe gives the most accurate
portrayal of the labor input trends.
Some industries use BLS input, others
use Census input.

For retail food and the other trade

and service industries, the primary

source of data is the BLS. However,

these statistics are supplemented with

information from other agencies to en-

sure complete coverage of the industry’s

work force. Data from the IRS are used

for the number of partners and proprietors.

Data from the current population survey

are used for the number and average hours

of unpaid family workers, and for the

average hours of partners and proprietors.

We also use the Census of Population to

obtain estimates of the average hours for

paid supervisors.

It is important to include this in-

formation in the labor input measure be-

cause the impact is significant. In

1958, 31 percent of the retail food work

force was made up of partners, proprie-

tors and unpaid family workers. They

have declined rapidly since then, but

they still account for about 10 percent

of the employment.

Retail Food Stores Measures

At this time I would like to go over
the construction of the retail food output

measure with you in some detail. The

schematic diagram (Attachment 6) shows

how the output index is constructed. Be-

fore I begin, I have two general comments.

First, we have to construct a measure for

all retail food stores combined, because

data are not available to construct sep-

erate measures for each type of store.

Second, the term “benchmark” refers to

indexes that are calculated every 5 years

from Census data. For most of our indus-

tries-- not just retail food--we adjust the

annual or intercensal year indexes to

those constructed from Census data. We

do this because the Census data are usual-

ly more comprehensive then the annual data
both in coverage and in the amount of de-

tail that is available.
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},

Journal of Food Distribution Research



The first part of the retail food
measure is the index for grocery stores.
We estimate the sales of various store
departments and then deflate them with
appropriate components of the consumer
price index. Bakery products, for exam-

ple, are deflated with a combination of

price indexes relating to baked goods.
Currently, we estimate the sales for 13
broad categories of merchandise. ,

Next, we combine indexes of the de-

flated sales into an overall grocery

store measure using labor cost weights.

We develop the labor cost weights from

data on the labor cost component of gross
margins published by the Department of
Agriculture.

As the schematic shows, we use simi-

lar techniques to develop the measures
for specialty food stores, After the

sales are deflated, the indexes for each
type of store --such as meat markets and

Journal of Food Distribution Research

fish markets-- are combined with employ-
ment weights into the overall output
index for specialty food stores.

Finally, the measures for both gro-

cery stores and specialty food stores are

aggregated into the total retail food

output index. Presently, the index for

grocery stores has about 84 percent of

the weight in the measure, which is al-

most the same as it was in 1963.

This concludes my presentation this

morning. I hope I have given you a bet-

ter understanding our our productivity

measurement program, and a flavor for

some of the concepts and procedures that
we use to develop the ?ndustry measures.
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Attachment 1
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Attachment 1 (conIt.)
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Attachment 2

Growth in output per employee hour in selected industries, 1973-78
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Attachment 3

Criteria for Output Measures

-- Represents final products or services of the organization

-- Sufficient detail to insure product homogeneity

-- Reflects changes in quality

-- Reflects activities of the organization

-- Reflects each year’s workload
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Attachment 4

Product Detail Problem

19 inch television sets

~lack and white

Color

Index

ULR Y. Yi Vei~hted A?,QKegate
——

1 5 8 5 8

2 7 4 14 8

FT 7 T

100.0 84.2

no change

1. The unit labor requirements are different.
2. A shift in the type television set manufactured would create a bias.
3. Use of product detail with appropriate weights insures a correct measure.
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Attachment 5

Two Level Weighting System

I
First I.evel I

Products I Second Level

Group I

s- :
Labor Weights

(total hours for

Group 11
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Attachment 6
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