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Preface

Various legislative and economic groups concerned with ugricultural
policy have long been interested in the relution between charges for
mirketing farm foods and payments to the farmer-producer for his
products. A marked decline in these payments to farmers relative to
consumer expenditures for farm-originated foods since World War 11
has Focused attention on the need far additional information on past
ancdl future trends in the factore underlying changes in marketing
¢osts.

The productivity estimates in this report were developed as part of
a larger investigation by the Eeouomic Research Sevvice of the U1.S.
Dapartmenlt of Agriculture of factors affecting the demand, the
supply, and the productivity of farm food marketing services. A
nujor objective of the investigation is (o develop long-range projec-
tions of the farm food marketing bill (totnl charges for transporting,
processing, wholesaling, and retailing farm foods) which will supple-
ment long-range projections of the demand for and output of farm
food products.  Insigght into productivity in fond distribution com-
piarved with the demand Tor distribution services and with productivity
in farm production will help explain the continuing decline of the
farm share of consumer expenditures for fouds.

Distribution costs for tLt‘ Farm-originated food products included
in the study reported here were roughly one-third of the civilian ex-
penditures for furm foods. This percentage has remained fairly con-
stant during the three decades covered in this report.

Related F)ep:triment of Agriculture reports on output and utiliza-
tion of resources in marketing of farm food products are Gutput of
Factories Processing FFarm Food Products in the United States, 1909-
A8, Technical Bulletin 1223; Qufput per Man-Howr in Foctories
Lrocessing Farm Food Products, Technical Bulletin 1248; and De-
mand for Manufactured Foods, Munufocturers’ Services, and Fuarm
Producets in Food Munufacturing. Technical Bulletin 1317, A fourth
report on the furm food marketing bill and its componenis is in
prepiration.

Acknowledgment is made to Jerome A. Mark, Burean of Labor
Statistics, UL Department of Labor, for veview of technical aspecis
of this report,
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Summary and Conclusions

Output per man-hour employed in distributing foods of domestic
farm ovigin increased at an average rvate of 2.5 percent per year from
1929 to 1958. For tlie wholesaling and retailing component, the in-
creuse was significantly greater, an average of 2.8 percent per year.
The difference was due to a lower increase In output per man-hotr in
the other component of food distribution, away-from-home eating,
coupled with a larger total increase in output, particularly during
World War II. The rates of growth in output per man-hour for food
distribution as a whole and for the wholesale-retail component were
about the same in the postwar decade of the study, 1948-58, ns in the
entive study period, 1920-58. (Food distribution ns defined in this
report includes wholesaling, vetailing, and away-from-home enting;
it excludes for-hire transportation and assembling of farm-food
products.)

(1ains in output per person engaged in food distribution were much
smaller than gains in output per man-hour. This vesulted from sharp
and continned declines in average weekly hours per persen, which
were down about one-fourth over the three decades.  Output per per-
son in food distribution grew at an average rate of 1.5 percent per
year from 1929 to 1958. The average rate in the wholesale-retail com-
ponent was 1.8 percent. Again, the postwar rates in food distribution
as & whole and in the wholesale-retall component were about the saume
as the rates for the three decades as o whole,

QOutput ns used in this report is measured net of foods entering the
distribution sector; it includes only goods and services added in dis-
tribution.  Total net ouput in food distribution grew at a substantially
greater annual rate (2.9 percent) than output per man-hour from 1929
to 1958 (2.5 percent). As a result, labor requirements rose over the
three decades. This increased requirement oceurred in away-from-
home eating places. The average yearly rate of growth of net output
in food wholesaling and retailing (255 percent) was significantly
smaller than the rate of growth (2.8 percent) in oufput per man-
hour in this component. During the postwar decade, 1948-58, total
net output in food distribution {including eating places) rose less
than cutput per man-hour, and mwan-hour requirements consequently
declined.

The most important factor in the rise in labor productivity was the
shift from clerk to self-service stores. Thus, to some extent, the rise
in labor productivity reflects a substitution of shoppers’ labor for that
of hired workers, the man-hour inputs that can be counted. The shift
to self-service stores was accompanied by a phenomenal increase in
the average size of food stores. Fhus, economies of seale apparently
also contributed to the rise in labor productivity. Substitution of
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capital for labor may have also been a factor; however, data on capital
in food distribution are so sparse that we cannot even surmise whether
the quantity of fixed and working capital per man-hour increased,
decreased, or remained the same during the peried stu died.

In the period 1929 to 1958, the sstimated yearly rate of growth in
output per man-hour for food distribution was 2.5 percent, compared
with 2.1 percent for the total private nonfarm sector of the economy.
The difference, however, is overstated. Because of limitations in the
duta, the estimated rate for food distribution tends to be on the high
side, whereas the estimated rate for the private nonfarm sector tends
to be on the low side. In the wholesale-retail compotnent of food dis-
ivibution, where output per man-hour inereased move vapidly than in
food distribution as a whole, the rate was significantly larger than in
the totnl private sector. Ifowever, both in food distribution including
eating places and in the wholesale-vetail component alone, output per
man-hour inereased at u substantially lower rate than the 3.6 percent
rate of increase in farming,

The rtate of increase in output per man-hour during the postwar
decade studied, 1948-58, was about the same in food distribution in-
cluding eating places as in the total private nonfarm sector, although
the rate of increase in food wholesaling and retailing was significantly
larger. Nevertheless, output per man-hour in farming increased twice
as fast during this period as output per man-hour in foud wholesaling
and retailing. The much greater rate in farm production was due to
a large substitution of capital for labor in that sector. Tven if we
could take nccount of changes af capital stock in food distribution and
in the wholesale-retail component, it is doubtful that the postwar
growth rates in total fuctor productivity (net output per combined
unit of labor and capital) would be as large as the rate in farming.




OUTPUT PER MAN-HOUK INDISTRIBUTING
FOODS OF FARM ORIGIN

by Winniay H, Warposy and Hazex F. Gaie
Agriculturcl Economisls
Marketing Beonomics Division
Beonomic Rescarch Service

Introduction

Civilian consumers in the United States spent $66.4 billion for
domestic farm food products in 1963; $45 billien went to marketing
agencies for manufacturing and distributing the food, and $21.4
billlon went to farmer producers for their products (2).! Since at
least 1929, the earliest year for which comparable data are available,
the bill for manufacturing and distributing farm foods has heen in-
ereasing in relation to the payments received by farmers.

This report is concerned with the distribution of foods of farm
origin.  The bill for distributing these foods has accounted for a
fairly constant proportion—roughly 40 percent—of total civilian
spending for farm foods since 1929.  In 1929, the faurm valusaccounted
for a somewhat larger percentage than the distribution bil]l but in
1963 the distribution bill accounted for the larger percentags.

The most important factor underlying the above trends is the
change in the efficiency of resources used In the farm and murketing
sectors. Because of data problems, the study was limited to construc-
tion of an index of output per man-hour, which at best is only a
partial measure of changes in efficiency. This index is affected by
substitutions among labor, capital, and other factor inputs; changes in
the quality of factor inputs; and changes in efficiency resulting from
economies of scale. Changes in the intensity of labor effort ars also
reflected.

Despite these limitations, an index of output per man-hour is a
useful tool, along with others, for analyzing developments in labor
inputs and labor costs. When consistently defined, unit labor costs
are equal to average hourly earnings divideddb%' output per man-hour.

2

If labor accounts for a large share of combined {abor and capital inputs
and there has been little or no substitution between capital and lzbor,
long-term trends in output per man-hour may be reasonable a DProxi-
mations of long-term trends in Iabor-capital productivity. uring
the postwar period, labor costs accounted for nbout 45 percent of the
bilt for distributing farm food products; the remainder included
capital costs and costs of packaging, advertising, and other inter-
medinte goods and secvices purchased by distribution agencies.

* Italic numbers in parentheses refer to Hiterature cited, - 15




As far as the authors know, there have been no previous attempts
to measure ousput per man-hour in food distribution. The only com-
prehensive study we know for the United States is the painstaking
work by Barger {7} for total distribution? Considering both the
conceptual an% statistical problems in measuring output and employ-
ment in distribution, it is not surprising that there has been a dearth
of such productivity studies.

The indexes of output presented in this report measure net output
in food distribution. They are net of the quantity {and quality) of
the farm products used as raw materials in foods; and they are tlso
net of the assembly, transportation, and processing services added
between the farmers’ sale of the raw materials and the purchase of
the foods by wholesalers. The output index is intended to measure
only goods and services added by the feod distribution sector as de-
fined in this study.® The outpuf indexes are “double-deflated” series
based on estimates of the farm food distribution bill constructed by
Gals in his study of the farm food marketing bill and its compo-
nents.* Gale's series is based largely on data available from the Census
of Business, which was begun in 1929. For that reason, our findings
are based on data for only 5 census years, those from 1929 to 1958, the
Jatest census year for which data were available at the time the indexes
wers coraputed. The indexes ara based on weights for the given years,
and reflect changes in the comﬁosition of outpat.

The major objectives of the report are to (1) ggage trends from
1929 to 1958 in output per man-hour employed in distributing farm-
originated foeds for domestie civilian consumption; (2} analyze fac-
tors underlying these trends; and (3) compare developments in out-
put per man-hour in food distribution with those in farming and in
other sectors of the economy.

Coverage

The statistics used in thisstudy conform to the Economic Research
Service (ERS) farm food marketing bill concept.® They apply to
the distribution of foods originating on {U.S. farms and destined for
U.S. civilian consumption. The time series used to analyze develop-
ments in food distributions are by agency, not by function. Thus, they

*Thers have, of course, been other attempts to measure productlvity in dis-
tribution. Barger gives an excellent review of the literature in this area.

iyor a detailed discusslon of the sources and methods used in constructing
the indexes, sea the Appendix. For s review of measures of output in food
digtribution gee: Waldorf, Willlam H. LABOR PRODUCTIVITY IN FOOD WHOLESALING
AND RETAILING. { Uapublished paper prepared Sepfember 1064, }

* Beport in preparation.

3 Ay defined by the Economic Research Service, U.S, Depariment of Apricul-
ture, the “marketing bill is the difference between the tntal expenditures Ly
clvillen consumers for domestic farm food products and the farm value or pay-
ment that farmers received for the equivalent farm products. It is an estimnie
of the total charges for transporting, processing, wholesaling, and retailing farm
foods. Food sold in the form of meals in restaurants and other eafing places
und that sold at less than retail prices is valued at the peint of sule. These
estlmates do not include the value of food products not produced on farms in the
United States, foods consumed on farms where produced, or foods not sold to
civilian consumers in this coyntry {2}."
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exclude distribution services provided directly by farmers or by food
manufacturers, but include processing services performed by food
distributors. However, this does not affect the roductivity estimates,
because the scope of the employment and man-hours data is the same
as that of the output data.  As used in this report, food distribution
vefers to the activities of wholesalers, retailers, and away-from-home
sating places in handling foods of farm origin; it excludes assembling
and for-hire transportation of farm food products.

Transportation by for-hire carriers is omitted because data on out-
put and employment for the carriers are generally not available for
foods separately. For exumple, in the case of railroads it generally
15 not. possible to distinguish befween labor employed in transporting
foods and labor employed in transporting nonfoud commodities. As-
sembling of farm products was agg excluded because of inadequate
data,

Output in Food Distribution

Net output in food distribution increased about 120 percent from
1929 to 1958, a rate of growth of 2.9 percent per year (tables 1 and
2; fig. 1). The annual rate was highest between 1939 and 1948, and
largely, though not entirely, reflects a phenomenal growth in eating
places during the wartime period. The growth in the postwar decade,
1948-58, was about the same as in the prewar decade, 1929-39. Our
analysis of the data indicates that the net output series for distribution

Froure 1

fFood Distribution

GROWTH IN NET OUTPUT

% OF 1929 I

250+ |
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200 | and retailing
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Distribution &

100
1929 ‘39 ‘48 ‘54 '58 raTIO cHagT

H AVERAGE 4MNUAL RATE OF GABWIH FITTED EXAONENTIALLY BY LEAST SQUAREL
& INCLYDES FOOD whOLE §4LING AND RETLILING ANE AWAY - FROM =HDME EATING FLACES,
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probably has an upward secular bias. Thus, the estimated rafes of
growth may be somewhat overstated.®

TasLe L.—Oubput in distribution of farm-originated foods, United
Ntates, selected years, 1985958

{1929==100)
Ttem 1629 1939 1948 1954 1958
Foods entering distribution
secbor ' ... 190. 0 115.7 | 148. 8 179. 5 197. 5
Food distribution 2 ___________ 100. 0 124. 8 180. 8 199.0 222, 0
Food wholesaling and retailing
component_ oo ________._._.. 100. 0 123. 8 170. 5 180. 4 201. 90

U Value (in 1947—1% dollurs) of finished processed and unprocessed foods of farm
origin cntering the food distribution scetor and destined for domestic civilian
consumption.

# Includes net output by wholesalers, retailers, and away-from-home eating
places in handling farm-originated feods. Excludes for-hire iransportation and
assembling of farm products.

Tanug 2. —Awerage annual percentage increase in ned output in dis-
tribution of farm-vriginated foods, United States, 1980-58 and
1948-58

Serics 192058t | 1948583
FPereend Pereend
Net outpui, food distribition 2 L L. ____..__ 2.9 2.1
Net output, wholesaling and retailing component_______ 2.5 L.7

! Based on a simple semilogarithmic trend cquation using least squares and
data for 1920, 1630, 1048, 1954, and 1958.

? Based on geometrie rate using dats for 1948 and 1958 only.

3 For food wholesaling, retailing, and away-from-home cating places.

From 1929 to 1958, net cutput of distribution services increased
rolafive to the quantity of foods entering the distribntion sector.
However, most. of the relative increase occurred durving the wartime
peried and lawrgely reflects the sharp rise in nway-from-home eating.

¢ Although consmmer expenditures for toods ineluded away-from-home enting,
we hind to use prices for foods sold in retail stores to deflate the value series,
Also, errors in price detintion for costs of food entering the distribution sector
tend to bins the net outpmt index upward. The Buresu of Labor Statistics
(BLY)} began reporting prives for foods purchased away from home in Jannary
1053,  Acverding to the BLE consumer price series, from 1954 to HEGR the index
for all foods, Inclunding food purchased away {rom home, inereased relative to
tha price index for fooit sold in retnil slores. There is a strong presumption
that BLS prices for both foods st home nnd foods awny from home rellect
“nuality” and “servige" inereases per unit of produet over Lime.  Fherefore, it
is simpier to recognize the bias in the net output series and qualify our ¢onelu-
sions accordingly than to sttempt to “correct” the series, I we did attempt fo
correct the series, we would still have n bissed index, but we would ner Kuow
the direction of biag., {See appendix.)
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During the postwar decade, 1948-58, distribution services per unit of
food entering the distribution suctor declined. This reflects v decline
in services per unit both in eating places and in wholesaling and re-
tailing. The qualifications in the indexes becuse of data problems
tend to strengthen this finding. Our estimates indicate that the quan-
tity of distribution services per unit increased during the prewar dec-
ade, 1920-34.7

Net output in wholesaling and retailing of farm-originated foods
doubled from 1929 to 1958. The average annual rate of growth was
2.5 percent. The estimnted rate in the postwar period, 1.7 percent,
was significantly smaller than in the prewar decade, 193948, when
the fastest growth rate ovcurred. The inadequacies in the price de-
flators tend Lo be offsetting to some unknown extent; that 1, we can-
ot say for the wholesaling and retailing component, ns we can for
food {ﬁstrilmii(m including away-from-home eating, whether or not
the output index is significantly binsed upward or downward or at all.

Comparison of the indexes of net output in food distribution and in
the wholesuling and retuiling component indicates that output of
away-from-home cating places increased significantly faster than out-
put in wholesaling and retuiling during the three decades, 1929-58.
The faster rate of growth, however, was concentrated ueinly 1n the
wartima period.  The two indexes showed the same percentage change
during the prewar deeade, and the larger percentago rise in disteibu-
tion in the pestwar decade was only slightly, if significantly, larger.

Persons Engaged in Food Distribution

The series on employment and man-hours in food distribution in-
clude paid full-time and part-time employees, unpaid family workers,
and proprietors of unincorporaied businesses (tuble 3). That is, we
included all persons cugnped in food distribution as dedined in this re-
port. The scops of the series is consistent with that of the output
index for food distribution. The employment index exeludes persons
who handle nonfood items or foods nof tdestined for domestic civilian
consumptiot.  Dala on average hours of paid employees are eshi-
mated gl'ozn BLS published data. We assume {hat nverage hours for
anpuid family workers are the same as those for paid employees, and
that proprietors of unincorporated businesses work 60 hours n week ®

According to oir estimates, He numher of persons engaged in dis-
tribution of farm producis rose 43 percent from 1929 to 1958. There
wus o small but significant increase during the prewar deende, 1929-39;

T The guantity of food entering the distribution sector ls mensured in 194749
tolinrs and inciudes assemthling, trausporiing, and processing services added ho-
Dween furm sules nnd wholesnlers' purchases of foods ns well ny Lhe upgrading
in “gquality” of foud consumed.  Thus, the finelings do not refor to the distribu-
Hon services per physiend onit sueh ag pound or qunrt. According to ERS esti-
maled (8}, tofrnl vousnmption of Poods in pounds inerensed nbout 35 percent
from 1929 {o 168 eotparsd with our estimnted incrense of about 120 pereent
in food listribintion serviees Obvionsly, disiribution seevices per ponud lu-
ceensed considerably in each of the three deendos.

*The sourees nnd problems relating to the employment nnd man-hours data
e discussed in grenter detnil in the nppendix. Tt might, however, be notsd
here that allernntive assnmptlons on fovels and trends of uverage weekly hours
nf active proprictors did not significantly affect the finn) results,
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a very large rise during the deeade marked by the war, 1939485 and
a significant nerease during the postwar decade, 1048-58,

Tanur 3—Persons and man-howrs engaged in distribution of furm-
origineted foods. U'nited States, selected yenrs, 1929-68

(1920=100)

1939 18448

Pood distribution:
Persong :_ .. .. ... ... .. X 108. 0 134. 4 137. 9 143, |
AMuan-hours 2 | . (), 94, 1 1.1 108, & 107, 6

F'ood wholesaling and retailing

compongni:
Porsonsg__ .. ... _.___..... 1080 0
Mun-hours_ .- e oe .. 1080 9

[ ket I

I includes sl pemsons {paid emiployees, unpaid family workers, and proprictors
of uuincorporuted businesses) ongaged in handling farm-originnted foods in
wholesaling, retailing, and away-from-home cating establishmenls, Ixceludes
persons in food distribution ageneicg who are engaged in handling nonfood items
aodd foods which are not destined for (L8, civilizn consumption. Excludes for-
hire iransportation and assembling of farn products.

? Dasetl on nwmber of persons {as described in footnote 1) and cstimates of
average sumber of houry paid for, including paid vacations and sick leave,  Fsti-
mates for paid employees are based on published BLS datn on average mnber of
tours in food and liquor stores, in total retail trade, and in total wholesale trade;
the same averages were asswmed to apply to unpnid family workers, and for
proprietors of unincorporated businesses, 1 constant 60-hour week was assumed.

¥ Fstimates of averuge weekly hours of persons engaged in distributing farm-
originated foods:

116G 0 I8 {1
92. 0 86,2

1626 ¢ 1039 1 1948 | 1954 | 1658

Food distribution. ... ... ..oooaoas A9, 0 1 45,3 | 4351 414
Food wholesaling and retailing com-
ponent 4.1 1 48.3 1450 43. 0] 410

Toizl number of man-hours worked in food distribulion increased
considerably Tess than number of persons because of u sharp decline
in averange hours per person.  According 10 onr estimules, average
weokly hours deerensed about one-lourth from 14329 to 1958 and, conse-
quently, total man-hours rose only about 8§ pervent. The man-hour
series shows a decline from 1029 fo 1039, a substuntial rise from 1939
to 143, and o continned deeline between 18 and 1958,

In the food wholesaling and retailing component, the relalive in-
crease 1 number of persons engaged was much smaller—18 pereent
over (he three decades. Al of this inerease took place belween 1929
and 148, the number of persons vemmined Bairly constant in the
postwar deende. The number of man-hours, on the other hand, was
abont the same in 1948 as in 1928, but deelined sharply from 1948 o
14138,

The above comparisons indicate that most of the increase in em-
ployment oveurved n ealing places. We made a hevoie attempt to

G




adjust the total employment data, including unpaid family workers
and proprietors of unincorporated businesses, to a full-time equiva-
lent basis in order to compare the shifts in employment in retail trade,
wholesale trade, and away-from-home eating places (iable 4). For
nstance, if two part-time employces worked only half as many hours
as o full-time employee, they were counted as equivalent to one full-
time employee. Although the number of equivalent full-time workers
has increased in each of the three sectors, there has been a startling
chunge in the velative importance of eating pluces. In 1929, there
were about twice as many equivalent full-time workers in retail food
trade as in eating places, but by 1958 they both accounted for about
the sume percentage of all workers in food distribution. The number
employed in wholesale trade remained a fairly constant percentage
of the total. About two-thirds of the estimated increase in the total
number of full-time equivalent workers from 1920 to 1958 was ae-
counted for by the rise in number of eating places. The relative
importance of employment in eating places showed a continued upward
trend during the three decndes.

Taner d—Distribution of persons (full-time cquivalent basis) en-
guged in handling furm-oviginated foods in wholesaling, retailing.
and away-from-home eating places. United States, selected years,
1929-58 1

Item b 1928 | 1039 1658

Pereent Pereent Percent
Food wholesaling 12.3 il. 2 . 11,3
Food retailing | 888 57.1 45§
Eating places 289 3.7 ; 42, 8

i06. ¢ 100. 0

! See table 3, footnote 1, for definition of persons,

Qutput Per Man-Hour

Output per person in distributing farm-originated foods rose 55
percent or about 1.5 percent per year from 1929 to 1958 {tables 5 and
6). The rate for the postwar decade, 1948-58, was also 1.5 percent
per year. During all three decades, output per person increased con-
sidorably less than total output, thus requiring a substantial increase
in workers in order to produce the rise in services. This was especially
frue during the period 1939—8 marked by the war and the early post-
war recovery. Output in food distribution grew at about the same
rate in the prewar and postwar decades, but because of greater gains
in output per worker after the war, employment rose less in that
decade.

Output per man-hour in food distribution rose substantially faster
than outpui per person, becavse of the sharp and continued declines
in average weekly hours per person. From 1929 to 1958, output per
man-hour more than doubled. The average annual rute of growth

7




was 2.5 percent per year, about two-thirds mors than the rate of
5r0wth in output per person. The Tate was about the same in each

ecade, indicating that lmbor productivity in food distribution ap-
parently did not accelerate over the three decades.

TasLe 5—Cutput per person and per man-howr in distribution of
farm-originated foods, United States, selected years, 1989-68

(1929-=100)
Item 1929 1939 1948 1954 1958

Food distribution: !

Qutput per person__.._____ 00,0 1156 | 13L 0| 1447 155. 1

Quiput per man-hiour *_____ W00 120,80 | 1682.7 | 183.2 206. 3
Food wholesaling and retailing

component:
Qutput per person__.....__| 100.0 120, 1 143. 9 155. 5 1711
QOubput per man-hour2.__..| 100.0 | 1343 173.1 ] 196.1 226. 3

! For food wholesaling, retailing, and away-from-home eating places. Excludes
for-hire bransportation and assembiling of farm products.
1 Gee table 3 footnotes for definitions of persons and man-hours.

Tasus 6.—Average wnnual percentage change in outpul per person
wnd per mon-hour in distribution of farm-originated foods, Unated
States, 1999-58 and 1948-58

Series 1920-581 | 1048-581
Food distribution:? Peroent Pereent
Output per person *. e | ] 15
Cutput per man-hour ¥ oo e 2.5 2.4
Food wholesaling and retailing component: '
Quitput Per PeFBON_ oo e cwmm e o e e o mmme 1.8 L8
OQutput per man-hour. o . e 2.8 2.7

| Based on a simple semilogarithmic trend equation using least squares and
date for 1020, 1039, 1448, 1954, and 1958,

? Buged on geometric rate using data for 1948 and 1958 only.

1 [For food wholesaling, retailing, and away-from-home eating pluces.

+ 8o table 3 footnotes for definitirns of persons and rman-hours.

Gains in labor productivity in the wholesale-retail component were
significantly greater than in distribution ineluding eating places in
each of the three decades. Qutput per person in food wholesaling
and retailing increased about 70 percent from 1929 to 1958, an average
annual rate of 1.8 percent (fig. 2). The rate was the same in the
postwar decade. The increase reflects, in part, the shift from clerk
to self-servico supermarkets. The growth in output was relatively
larger than the growth in output per person from 1929 to 1948, hence
the rise in omployment. Fowever, from 1948 to 1958 the rise In out-
put per person kept pace with the increase in output, so that the num-
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ber of workers in food wholesaling and retailing remained about the
same.

Taking into account the decline in average hours per person, output
per man-hour in the food retailing and wholesaling component rose
about 125 percent over the three decades, or about, 2.8 percent per year
(fig. 3). The rate during the postwar period, 1948-58, was 2.7 per-
cent. From 1929 to 1948, output per man-hour grew at abont the same
rate as total output. During the postwar period, 1948-58, output. per
man-hour rose relatively more than total output, resulting in a decline
in man-hours spent in food wholesaling and retailing.

Smaller productivity gains were made in distribution as a whole
than in the wholesale-retail component during each of the three
decades, owing to the larger increase in net output and the smaller
gains in productivity in eating places compared with wholesaling
and retailing establishments. This was particularly true for the
period, 1939-48, marked by the war and the large increase in eating out.

The increase in output per person and output per man-hour in total
food distribution may be overstated because, a3 we have pointed out,
our measure of net output in food distribution probably has a secular
upward bias. The productivity measures for the food retailing and
wholesaling component are, on the whole, on much firmer ground.
There are more and better data for constructing the wholesale and
retail food bill than for eating places. Also, the price deflators are,
at least conceptually, the correct ones. The deflators probably reflect
secular improvements in quality and additional services per unit, so

9
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that to some extent the effects of these secular biases are offsetting.
Also, data for average hours are available for the trade sector; for
eating places we had to assume that average weekly hours paralleled
those in food retailing.

The significant finding that productivity gains were substantially
targer in food wholesaling and retailing than in eating places would
not be vitiated if better data were available. Indeed, the conclusions
would probably be strengthened because the inadequacy of the price
deflators for measuring net output in food distribution tend to bias
the results against this conclusion.?

* Our statistical efforts did rvield separate measures of net output and produc-
fivity in nway-from-home eating places which we considered too tenuocus to
include in the text. However, for other resenrchers in this aren we include the
following tabulation of the estimntes of cutput aad labor productivity in away-
from-home eating places (1929=100) ;

1954 | 1958

233 257
120 123
156 169




TanLe T—Nnles per person in oll grocery and combination stores and
sales by self-service stores us « pereentuge of sales by all grocery and
combination stores. by sules-gize clusy, United States, 1948

Sales by self-
Stores with sales of— Sales per service stores
person ! as percentage
of totnl

Dollars Pereent
£500,000 or over 33, 678
$300,000 o $499,909 32, 364
$100,000 to $209,990 25, 565
Under $100,000 i1, 982

! Includes paid employees, unpaid family workers, and proprictors of unin-
corporated businesses.

Factors Affecting Output Per Man-Hour

Undoubtedly the most important Eactor causing the rise in labor
productivity in food distribution was the growth in number of self-
service stores. This technological change in food retailing was cou-
pled with an inerease in economies of scale as reflected by the growth
in the average size of stores. Although we cnnnot measure the numer-
ical importance of these factors, data from the 1948 Census of Retazl
Trade (10) for combination and grocery stores do dramatize the rela-
tionship between size, degree of self-service, and productivity (sales
per person). Not surprisingly, large stores tend to have more self-
service; and, at least up to a certain point, sales per person increase
with size of store (table 7). The number of persons used to compute
snales per person in table 7 was based on a simple count of paid part-
time jund full-time emiployees, proprictors of unincorporated businesses,
and anpaid family workers. Part-time and full-time employees were
given equal weight.

The sales-size classes in table 7 have too wide a range to reveal much
of interest about the relationship of size and productivity. Also,
larger stores tend to hire relatively more part-time workers than do
smaller stores, so that changes in productivity of stores in the various
sules-size classes would, in part, reflect the increased importance of
part-time workers,

Data in the 1934 Census of Retail Trade (10) show grocery-store
size by number of paid employees. Data on paid employees and pay-
rolls are available for estimating the number of full-time equivalent
paid employees in stores grouped by size class according to number of
paid employees. The following tabulation, obtained bx adjusting
these paid employees to a full-time equivalent basis and simply adding
the number of proprietors, indicates that labor productivity tends to
decline above a certnin size:
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Btores with specified

number of Sales per full-tine

puid emplogees equivalent workey
U %28, 020
e e - —- 28,1736
3.___- — 29,815
[ s T, —_— 31,810
6-7 e e 35, 251
89 . e —— 39,812
10-14. .. _ N - ———- 43,867
1519 —— 47, 8388
204 [ - 50,321
50-09 16, 503
10 or more 34, 347

Technological improvements in checkout counters, antomatic wrap-
ping, conveyorized handling of materials, and other innovations have
probably tended to increase the optimal size of store since 1954.

The same general patiern of growth in size of store and amount of
seif-service over time is obvious to even the most casual observer.
Indeed, the growth in average size of retail food stores has been no
less thap phenomenal. In 1938, the average size measured by sales
in 1HT—49 dollars was more than 314 times the avernge n 1929,
During the postwar decade, sales per store nearly doubled. The
('ensus of Retuil Trade {10} reported sales by self-service groceries
and combination stores for 1939 and 1948. Using this information,
wnd data from trade journals for extrapolation, we estimated that the
proportion of total foods sold in combination and grocery stores that
wag sold in self-service markets increased from 15 percent in 1929
to 70 percent in 1958. Sales in combination and grocery stores ac-
counted for about 50 percent of total retall sales in 1929 and about 75
percent in 1958. In 1948, about half the totnl sales in combination
and grocery stores were made in self-service stores,

The dramatic shift from clerk to self-service stores bears evidence
thut consumers preferred self-service stores. Nevertheless, the rate
of growth of lubor productivity was due, in part, to shoppers perform-
ing more of their own clerk and delivery services, although their actual
shopping tims may have decreased. We cannot, of course, measure
the hours of labor effort of shoppers. Thus, in the brouder sense, our
estimates of the gains in labor productivity in food distribution do
not acgount for chunges in all Inbor inputs.

(hanges in capitul inputs in food retailing may have also contrib-
uted te the rise in labor productivity; but the data are too intractable
to support even this broad statement. Data available for measuring
the stock of capital are for owned capital only. According to esti-
mates made by Allen B. Paul of ERS, more thun half of net dumble
capital (and and depreciable assets) used by corporate food re-
tatters in 1958 was leased.’® Thus, even if we defined capital stack

“Paul used two methods to estimate the net vnlue of durable capital leased
by corporate food retailers in 1958%: {1} a enmuinted expenditures method and
(2) a capitalized rent method. The approaches nnd diata were essentinlly ingde-
pendent. Using method {1} he esthmnfed lease capitat at 329 billion: usine
method €2} he estimated it at §2.3 billlon.  Owned durable capital amounted
te $1.0 hitkion.  Paul nlso points out that, “Allowing for extreme values of the
amprtization period and the interest rate in the second estimate, the share of
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narrowly to include land, depreciable assets, and inventories but ig-
nored the leased capital we would be omitting about 40 percent of
total capital stock used in corporate food retailing in 1958,

Inventories account for a substantial fraction of the capital in food
retailing, and the evidence indicates that this portion of the capital-
output rutio declined during most of the 1929-58 period. Data from
the 1948 Census of Retail Trade (10) show that the ratio of year-end
inventories to annual sules definitely declines with increasing size of
estublishment (table 8.} On the basis of data from Census of Busi-
nexs, the ratio for all retail food stores was 6.2 percent in 1939, de-
clined to 4.4 percent in 1948, and remained at 4.4 percent in 1958.

Important technological improvements in food warehousing oc-
curred during the three decades included in the study. The handlift
truck was largely displaced by the forklift truck, which in turn is being
displaced by automatic conveyors. The pallet, a load-carrying plat-
form, wus introduced and widely adopted during the period. There
was nlso a tendency to build more efficient single-story warehouses
(7), which complemented the new mechanical devices for loading and
sorting goods. Toward the end of the period, improved control sys-
tems contributed to inereased labor productivity.

Tanne 8.—Feur-rnd {nventories as a percentage of annual sales, by
xize of rvetwil estublishment, [nited States, 1948

Year-end
inventories us
percentage of
annual sales

Establishments with sales of—

Pereent

£1,000,000 or more .
£300,000 to $999,099 3.
$300,000 to $409.990____ 4.
$100,000 1o $299,590 5.
Under $100,000 5.

Comparison With Other Sectors

According to estimates made by the Bureau of Labor Statistics
{13), the average annual rate of growth of output per man-hour from
1929 to 1958 for the total private sector of the economy was 2.6 percent
(table 9). This is about the same as the estimated nverage rate for
food distribution as & whole, but somewhat smaller than for the food
wholesaling and retailing component. The rate in food distribution
may be somewhat smaller than in the total private nonfarm sector

durable capital that was lensed does not fal] below 57 percent.” Despite Pnul's
need to use indirect methods, there is little doubt from his conclusions that
leased cupital secounts for a substantial frietion of the eapital stock in forul
retuiling anel food distribution. ({Copublished peaper, MEASUREMENT OF LEASED
CAPITAL.)
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if we take into account the limitations of the data.’* During the
postwar decade, 1948-58, output per man-hour grew af a significantly
faster yearly ratein the total private sector (3.0 percent) than in either
the foed distribution sector ov its wholesale-retail component,
Output per man-hour in the private nonfarm sector of the economy
increased at an average rate of 2.1 percent per year trom 1929 to 1858,
This was significantly less than the rate in food wholesaling and re-
tailing, QOur estimutes indicate that it was also smaller than in food
distribution gs a whole, but, given the Himitations in the data, if seems
afer to conclude that the yearly rate in food distribution was prob-
ably no smaller than in the private nonfarm sector of the economy.
The same general comparisons also apply te the postwar period,
1048-58.

Tanre 9.—A eerage annual percentuge change in output per man-hour
in food distribution and In other sectors of the economy, nited
Ntates, 1920-58 and 1948-58

Series 1029-581! | 1048-58?

Pereent

il =4

_w_mg.o!g:ogl‘
5 o0 en
LI I 1D

Distribution of farm-originated foods 2

Food wholesaling and retailing component

Farm sector

Private nonfarm scetor ¢

Tatal private eeonomyY b e eeeee

! Basad on & simple semilogarithmic trend equation vsing least squares and
data for 1929, 1930, 1948, 1054, and 1958,

? Based on geomeclric rate using data for 1948 and 1958 only.

3 YFor food wholesaling, retailing, and away-from-home eabing places.

* Based on BLS cstimates of net output per man-hour computed on an establish-
ment basis (13}, which are based on approximate hours paid {ncluding paid
vacations, sick (~ave, and 50 on) rather than hours worked.

Conceptually, the BLS method of computing nef output in agri-
culture (/3} is approximately the same as that used here for food
distribution. Aceording to the BLS estimates, the average rate of
arowth of cutput per man-hour in farming was 3.6 percent per year
from 1920 to 1938, substantially greater than in food distribution orin
its food wholesaling and vetailing component. The most rapid ex-
pansion in farming oceurred in the post-World War 11 period.  Ac-
cording to our estimates, output per man-hour rose relatively move
both in food distribution and in its retailing and wholesaling com-
ponent than in farming between 1929 and 1939, but fell behind bhetween
1939 and 1948, and lageed far bhehind the drumatic ¢limb in agri-
cultural productivity between 1948 and 1958. From 1048 to 1938,
output per man-hour in farming rose about 6.1 percent per year,

* Because of statistionl problems in capturing “quality™ improvemonts in
measuring met national product in constant prices, there s 2 conumon prest-
tion that the rite of growth in oulput per man-hour for the total private cconomy
may be nnderstated. On the other hand, as we have indieated, the rafe of growth
in putput per man-hour in foodd distribution is probably overstnted.
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maore than twice the rate in either food distribution as a whole or in
the food wholesaling and refailing component.

Much of the rise in output per man-hour jn farming resulted from
a large substitution of capital for labor. According to ERS esti-
mates. the stock of capital per man-hour used in farm production roge
about 160 percent from 1930 ro 1958; during the period 1948-38, it
rose sthout 35 percenf.  This reflects an absolute incrense in the stock
of capital coupled with a decline in labor inputs,  Unfortunately, we
huve no eomparable data for food distribution, but the evidence. that
is available hurdly points to a similar rate of growth in capital per
worker,

Kendrick hus estimated total factor produetivity (output per com-
bined unit of Jabor and capital) in agriculture baged on 8 measure of
net output (4}. According to his estimates, total productivity in
farming increased at an average yearly rate of about 2.5 percent be-
tween 120 and 1457, Thicisthe same as our estimated raie for output
per man-honr In food distribution, but is less than cur estimated rate
for the wholesale-retril component of food distribution. Given the
problems of measuring capital inputs, partienlarly changes in the
“ipaality” of the capital stock. these comparisons do not indicate that
total productivity gaing in farming were greater than those in the
food trade sector during the 1929-38 period as a whole. Flowever, for
the postwar decade, 194838, Kendrick's estimates do point to signifi-
cantly larger gains of total productivity in farming than were tikely
to have occurred in food wholesaling and retailing.  According to
Kendriek's estimates. total productivity in farming increased 3.7
pereent per year from 1048 to 1057, Judging from our estimate of n
vearly rate of growth in output per man-hour in food wholesaling
tnd retailing of 2.7 percent for 194858, capital per man-hour would
have had to decline substantially in order to vield a total productivity
rafe equal to that in farming*
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Appendix

Measuring Net Output in Foed Distribution

Conceptually, the measure of output should include services in eat-
ing places, clerk and delivery services provided by retail food stores,
packaging and storage of foods by food wholesalers and retailers,
parking services provided by food markets, and the host of other
goods and services %rovided by food distributors. Such a measure
of net output might be obtained by dividing value added in distribut-
ing farm food products by an index measuring changes in prices of
goods and services provided by the food distribution sector. This
index would include implicit prices of waitress services, clerk services,
delivery services, packaging services, and a representative sample of
other goods and services provided by food distributors; these prices
would be weighted by quantities of the respective services in some
base period. Since there is obviously no reasonable possibility of
ccastructing such a price index at this time, we have had to resort to
another more workable method,

The index of net output in food distribution used in this report is
designed to measure changes in the quantity of goods and services
added in distributing farm-originated food products for domestic
civilian consumption. The index is net of purchased foods only; it
includes packaging materials and other purchased supplies used by
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food distributors. The series is constructed by commodity and by
agency. It includes only distribufion services associzted with farm
foods and performed by distribution agencies; it does not include the
distribution services associated with nonfood items nor with foods not
originating on U.S. farms {for example, coffee and fish). It also
excludes wholesaling of furm-originated foods destined for export
and for military and other noncivilian uses. .

The index of net output does not include the distribution services
performed by food manufacturers. This omission does not affect the
index of output per man-hour because the employment data and outg]ut
data are for the same universe. In terms of measuring output of dis-
tribution services wherever performed, however, this could be a sig-
nificant omission. The Bureau of the Census in taking the census of
manufactures for 1939 asked respondents to report separately the
number of persons employad in manufacturing establishments who
were primarily engaged in distribution activities. More than 100,000
such persons were reported by manufacturers specializing in processing
tlomestic furm food products. This is about 4 percent of the number
of full-fime equivalent persons we estimate were engaged in food
distribution in 1939 and about 5 percent of those in food retailing and
wholesaling.  During the three decades reviewed in this report, there
was a shift in packaging from retail stores to factories; however, in
fhe opposite direction, there was a decline in home delivery services
by bakery and milk manufacturers in favor of retail stores. Output
in distribution wlso inctudes a small amount of manufacturing activi-
ties by food distributors. 'nfortunately, datz are not available for
estimating the importance of these intersector shifts.

The series on net output in food distribution was constructed by
major food groups—ments, manufactured diary products, end so
on—and then added {o obtain the total for all foods. The constant
dollar figures were then put on an index number basis. The Geary
(3} formula for measuring double-deflated net output was used:

® = xe-2F-5)

where,

Xte=quantity of goods and services (in 194749 dollars) added
in distributing the ¢th food group in period ¢,

Vi;=value of domestic civilian consumption (in current con-
sumer prices) of the ¢th farm food group in peried ¢,

fi=costs of farm-originated foods (in wholesalers’ purchase

prices) entering distribution sector for <th food group in
period ¢,

Pi=index of retail prices (1947-49=100) for 4th food group
cansumed in peried ¢,

Ph=index of wholesale prices (1947-49=100) for 4th food
group in period ¢.

Since our price deflators use base period weights, the double-
deflated measure of net output is based on current weights.
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It was possible to double-deflate all food groups except fluid milk
and cream, for which adequate deflators were lacking, The distribu-
tion bill for fluid milk and eream by retail stores, however, never
accounted for more than 2 percent of the total distribution bill for
the years includegd in the study. Much of the distribution was done
by fluid milk processors, which are not within the scope of this study.
A coverage adjustment developed by Mills (6} was used for this ex-
cluded group. The adjustment assumes that the unit distribntion bill
for fluid milk and cream varied in the same way as the average unit
distribution bill for all the covered commaodities.

In effect, the index of net output in the wholesaling and retailing
of farm-or- zinated foods was constructed in the sume way as the index
for food distribution as o whole. A double-deflated value series using
equation (1) was developed for away-from-home eating places and
this in turn was subtracted from the double-deflated value series for
total distribution services.

The value data used to construct the net output indexes are from
(ale’s estimates of the farm-food marketing bill by commodity group
and agency. These estimates were constructed using Kuznets's
commaodity-flow method for years in which census data were available.
Tissentially, this invelved channeling the value of “finished” commodi-
ties (commeodities in their “ultimate” form for purchase by house-
holds} through different kinds of wholesulers, retailers, and away-
from-home eating places and raising these “through-puts” by the
respective agency markup. Gale’s estimates are bused on data from
the Census of Manufoctures, Census of Retail Trade, and Census of
Wholesale Trade; from publications of the Internal Revenue Service
and the Statistical Reporting Service of the Department of Agri-
culture; and from trade journals; and on data available from special
zlri({lqcont:inuing studies made by the Marketing Economics Division of
ERS.

Although some of the basic data, especially on markups, leave much
o be desired, we know of no secular Eiases in the final value series.}?
We would, however, underline the fact that the information used to
measnre the bill for away-from-home eating places is indeed sketchy
and tenuous,

The errors in the price deflators used in constructing the net output
series are in some ways easier to evaluate than the errors in the value
series. The retnil cost {price) series which is constructed as part of
the 15RS Farm-food market basket series was used to deflate the value
of consumer expenditures for farm-originated foods. The ERS retail
cost (price) series is based on U.S. average food prices reported by
the BLS us part of the food component of the BLS Consumer Price
Index., The scope of the ERS series used to deflate the minuend of
the double-deflated distribution bill is --onsistent with the data on
civilinn food expenditures in that they are both for farm-originated
foods only; they both exclude imported foods (coffee) and nonfarm

W (ale's estimates of the total farm-feod marketing bill showed about the
wne decenninl trends as the regularly compated ERS farm-food marketing
Bill between 1029 and 1958, Other comparisons of Gale's estimates with related
publishedd series are ineluded in his report on the farm-food marketing bill and
its components, now in preparation,
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foods (fish). However, as we have pointed out, the problem in using
the ERS series (or any other consumer price series available for the
period) is that it does not reflect prices of foods eaten in restazurants
and other awny-from-home eating places nor does it reflect the greater
importance of eating out by single{nersons. The civilian expenditures
series does reflect these factors. The BLS began collecting informa-
tion on prices for meals away from home in 1953, and according to
these data, our use of BRS retail cost {price) data could significantly
overstate the rise in the minuend of tﬁe double-deflated net output
series for food distribution. From 195+ to 1958, BLS prices for ull
foods {including foods purchased away from home) increased 0.6 per-
cent more than the price index for foods &t home.

The sume problem does not arise in constructing the minuend of
the net output index for the food wholesaling and rvetalling com-

onent of food distribution. The vilue series for foods purchased for
1ome consumption is deflated by the BRS retail cost &price) series.
‘This 15, at least conceptually, the correct deflator. There is a good pre-
sumption, however, that in practice the collected BLS retail food
prices tend to overstate the “true” price increases because they re-
flect quality improvements in foods as well as additional services per
unit (7}. To t[he extent that this is true, it results in an understate-
ment in the rise of the minuend. _

The price series used to deflate the subtrahends for both the distri-
bution bill and its wholesule-retail component were constructed from
BLS wholesale prices for foods. As with retail prices, there is a good
presumption that the reported wholesale price series have npward
secular biases because they may reflect quality improvements in foods
and additional processing services per unit of product.® To that ex-
tent, the deflated costs of foods entering distribution and the deflated
costs of foods entering the wholesaling and retailing component will
both tend te be understated. Thus, the seculur biases in the deflated
subtrahend and minuend are in the same direction in measuring net
output in food distribution. but they are in the opposite direction in
measuring net output in tie food wholesaling und retailing component.

To summarize, there is no evidence that the vnlue data used to con-
struct the net output indexes are subject to secular ecrors. The gen-
eral presumiptions about the errors in the price deflators point to a
very likely upward secular bins in our measure of net output in food
distribution.  However, the secular errors in the price deflators are
probably oficetting to some unknown extent in our measure of net
output in the food wholesaling and retailing component of food
distribution.

Man-hours

The scope of the man-hours series used to mensure output per man-
hour 1s, for practical purposes, the same as the scope of the output
series. The man-hours index was designed to measure changes in man-
hours worked by all persons engaged in distributing farm foods.

¥ Wildorf, W. H. DEMAND FOR MANUFAGTURED FOODE, MANUFACTURERS' SERV-
[GES, AND FARM PRODUCTS IN FOOD MANUFPACTURING. LS. Dept. Agr. Tech. Bul.
1317.
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Nearly ull of the employment data are from the Census of Business,
which reports the statistics on an establishment basis (10, 17}, Al-
locations based on sales by commodity lines were made in order to
estimate employment on a commodity basis. The information on aver-
age weekly hours was estimated largely from BLS published sources
and is approximately for hours paid for, including paid vacations
and sick leave.

Employment

Our measure of employment in food distribution includes paid full-
time employees, paid part-time employees, proprietors of unincor-
porated businesses, and unpaid family workers. Euach of these groups
accounts for & sizable fraction of the total number of workers. Also,
thers has been a significant shift among the groups, so that omission
of uny one could significantly affect the trend in output per man-hour.
"nfortunately, the Burean of the (Census reported the number of un-
paid family workers in 1939 and 1048 only. In 1948, unpaid family
workers accounted for about 11 percent of all persons engaged in food
distribution and food wholesaling and retailing. The figure was
extrapolated to 1954 and 1958 using the ratio of unpaid family workers
to proprietors for 1948 it was extrapolated backwird to 1929 using the
ratio for 1939,

The employment estimates also follow the (ensws of Business classi-
fication of kind of business, except for the adjustments deseribed be-
fow to bring them in line with the scope of the output index. In food
retailing, we included workers in retail food stores {except fish and
seafood stores). nonstore retailing, and administrative offices and
warghouses servicing retni] food stores (10). Workers engaged in
home delivery of bakery products nnd mitk employed by food manu-
facturers were excluded. In food whelesaling, we included all per-
sons classified under merchant wholesalers, manufacturers’ sales
branches (with and without. stocks}. and agents and brokers wholesal-
ing groceries and related products (/7). Fish and seafood distrib-
utors and wholesalers of farm products (raw materials) were
excluded. Finally, in workers in eating places we included all per-
sons working in restaurants, luncarooms, cafeterins, refreshment
stands, and catering establishments, and those working for in-plant
food contractors. Workers in drinking places (places in which haif
of the total revenue is for nleoholic beverages) were excluded. For
Inck of data, no attempt was made to separate the propertion of em-
ployees in eating-and-Irinking places who handled foods from those
handling alcoholic beverages. However, for purposes of our aggregate
productivity measures this would probably not be n significant
adjustment.

The basic employment data are from the Census of Business for
each census year between 1929 and 1958. These data are for all per-
sons working in establishments specializing in food distribution.
Therefore, the employment series excludes persons distributing foods
who are employed by establishments primarily engaged in other
activities. The effect of this omission, however, is probably negligible.
According to the Census of Retail Trade for 1948, genernl stores,
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department stores, and variety stores were the only nonfood outlets
sal?ing any significant quantities of food (10). Sales of foods by
these three groups together accounted for less than 3 percent of total
retail food sales in that year.

Food wholesalers and retailers sell nonfood items and foods not
originating on UJ.S. farms. We therefore had to adjust the employ-
ment series for these sales in order to make it comparable to the scope
of the output series. The adjustments were based on a simple per-
centage allocation of sales by commodity line reported in the Censuses
of Business. As far as we could teil from the datsa, the trend to non-
food sales by food distributors first became significant in the postwar
period. Therefore, we adjusted the figures g} 1954 and 1958 only,
According to our estimates, food szles as a proportion of totul sales of
retail food stores declined about 4 percent from 1948 to 1954 and about
3 percent from 1954 to 1958. For food wholesalers, the proportion
declined only about 1 percent from 1948 to 1954 and about 3 percent
from 195+ to 1958. The adjusted employment and man-hours figures
for fond distribution are about 4 percent below the unadjusted figures
in 1958; for the wholesaling and retailing component the adjusted
figures ure 6 percent lower. Thus, these adjustments alone raise our
estimated relative productivity gains for the postwar period, 1948-58,
by 4 percent for food distribution and 6 percent for the food-trade
component. These adjustments are obviously significant.”

In order to adjust the employment data for non-farm-originated
foods, we omitted employment in fish and senfood markets. These
ars not reflected in the net output index. We did not adjust the
employment in establishments of other food retailers and wholesalers
of fish and seafoods because the adjustment would have been virtually
within a rounding error. Our estimates indicate that in retail food
stores {not including fish and other sexfood markets), farm foods sold
as n percentage of total food sold remained about constant during
the postwar period, 1848-58. This presumably would be equally true
for food wholesalers and away-from-home eating places.

There is still one more adjustment needed to bring the scope of
the employment series and the output indexes in line. The employ-
ment series including the above adjustments reflect distribution serv-
ices related to farm-originated foods destined for all uses. Since we
are only interested in foods destined for civilian consumption, we also
had to adjust employment in foed wholesaling to allow for handling
imported foods and Toods for noncivilian consumption. The allocation
was based on utilization data developed by ERS. According to our
estimates, farm-originated foods destined for civilian consumption
declined as a percentage of total sales of foods by wholesalers from
1939 to 1958. The decline was nearly 4 percent and therefore raised
the relative increases in productivity in food wholesaling by about 4
percent over the two decades. The effect of the adjustment was there-

* These ndjustmenty are best avoided in constructing productivity indexes by
meusuring both ontput and lahor inputs on &n ngeney basis rather than a com-
moddity busis. As we have peinted out, our starting point. was Gale's estimate
of fhe farm-food distribotion bill, which was necessarily by commodity. There-
If)m'e, we had to wdjust the employment and man-hours data to a commodity

nsia also,
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fore insignificant, both for distribution as a whole and for its whole-
saling and retailing component.

Besides adjustments for scope, it was also necessary to correct the
reported census employment data for comparability over time. As
far as we car ‘ell, the most significant changes in coverages in the
(ensus of Business occurred in 1954, and even these were not highly
significant for purposes of this sindy. The Bureau of the Census
transferred their data on milk pasteurizing and bottling plants from
the Census of Wholesale Trade to the Census of Manufactures in 1954,
In the same year, they transferred data on retnil bakery stores with
baking on premises and operated as multiunit establishments from
the Uensus of Manufactures to the Census of Retail Trade. The
COensus of Wholesale Trade and Census of Retail Trade for 1954 re-
ported data for 1948 which were comparable with the 1954 coverage.
The difference in the total number of persens in wholesale and retail
trade in 1948 caused by the change in coverage was about 4 percent.
Since the employment data from 1929 through 1948 were comparable
under the old definitions (except for minor adjustments), and the
data from 1948 to 1958 were comparable under the new detinitions,
the two series were simply linked in the overlapping year. Also, be-
ginning in 1948 employment has been reported for the “work week
ended nearest November 15,” whereas for 1929 through 1939 the em-
ployment data were given only on an average annual basis. Employ-
ment data were reported on both bases for 1948, and this was another
reason for linking the series.

Finally, the only changes in scope of the Census of Business that
could possibly significantly affect the comparability of the series were
made in 1954. The Census of Business for 1954 excluded establish-
ments with no paid employment in 1954 and with sales volume of less
than $2,500 in that yvear. The (Tensus of Business for 1948 excluded
establishments which operated the entire year but had a sales volume
of less than $500. However, comparable figures for the new cutoff
for 1948 were published in the 1954 Census of Business. This was
still another reason for simply linking the seriesin 1948.

To summarize, we had to make various adjustments in the employ-
ment data to bring them in line with the scope of the output series
and to take account of historical changes in the coverage and scope of
the (Pensus of Business. None of the errors introduced by making
these adjustmentis are likely to be significant in gaging productivity
gains over the three decades, 1929-58, covered by the study. However,
they could be significant in gaging the postwar gains for 1948-58.

Average Hours

The difficulty of measuring average weekly hours per person en-
gaged in food distribution is underlined by the fact that the only
available series specifically applicable to food distribution workers
(average hours for nonsupervisory employees in food and liquor
stores} accounted for Tess than 25 percent of the total employment in
1948. And the data for this specific group are available only since
1939.  Although it would be more coniforting to have a better coverage
of hours, the picture is not as dim as the above figure suggests. Closely
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related series nre available in some cases and, in general, average hours
worked by paid employees among different parts of the nonfarm sector
of the economy tend to move together. .

For food retailing, data on average hours worked by nonsupervisory
paid employees in food and liquor stores are available beginning with
1939, The series was extrapolated back to 1929 using King’s data on
average hours of all employees in total retailing for 1920-22 (5) and
BLS data for average hours in manufacturing (12). This Jinked
sertes for nonsupervisory employees was applied to all paid em-
ployees (including execufives of corporations and supervisory work-
ers) and to unpaid family workers. For lack of any better infor-
mation we simply followed Barger {7) and assumed a 60-hour work
week for proprietors of unincorporated businesses for the entire period.

Data on avernge weekly hours for food wholesaling are available
only since 1958. For the period 1939-58, BLS published data on
average weekly hours of paid nonsupervisory employees in all whole-
saling were adjusted to the 1958 average for food wholesaling (that
1, increased about 6 percent). We extrapolated back to 1929 using
King’s data on average weekly hours for employees in total retailing
for 1920-22 and BLS statistics on average hours in manufacturing.
This linked series for all wholesaling was applied to all employees in
food wholesaling, including supervisors and corporate executives;
according to data reported in the Census of Wholesale Trade there
were no unpaid family workers in food wholesaling during the period
studied. Ve assumed a constant 60-hour week for proprietors of
unincorporated wholesaling establishments.

For eating places, there are no continuing series reported on average
weekly hours for any group of emplayees in restaurants or other away-
from-home eating plices. Using data obtained in a special survey
made by the BLS in 1964 (74) we estimated that average hours worked
by paid employees in away-from-home eating places were 8 percent
greater fhan average lionrs worked by paid employees in retail food
stores. On the assumption that trends in average hours per person
have been the same in both kinds of distribution ou tlets, we simply in-
fated the average weekly hours data for retail food stores by 8 percent.
and applied this to the total number of paid employees and unpaid
family workers in away-from-home eating places. For proprietors of
unincorporated eating places, we again used the 60-hour week
assumption.

The above description of our estimates of average weekly hours
in food distribution indicates how sparse the data are for this sector
and the difficulties of measuring or even guessing the direction of
errors in the man-hours index. We did experiment with different as-
sumptions nbout weekly hours worked by proprietors, and the results
indicated that our conclusions about trends in lahor productivity are
not likely to be significantly aftected by using the 60-hour assumption.'®

* If we hind assumed the same average hours for nctive proprietors as for paid
empleyees, cectainly an “extreme” agsnmption, average hours in foed distribu-
Hon wonld have deerensed only 2 percent more from 1939 to 1058 than in our
estimate using the (0-hour assuinption. The effect would have been more
glgnificant for 19290 o 1939, but it is douabtful that the perecentage decline for
proprietors could have been as great as that for paid employees (11 percent
over the decnde),
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This at least suggests that our estimated series on average weekly
hours may not be too unsatisfactory unless we have been so unlucky
that all of the errors are in the same direction. Less conjecturally,
however, the above description of the estimates for each kind of dis-
tributor indicates that we can have more confidence in the accuracy
of the man-hours series in the food wholesaling and retailing com-
ponent, than of the series for food distribution including esting places,

and that the series for the postwar years are better than those for the
prewar years.
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