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PREFACE 


This bulletin records the trends in production, consumption, 
and price of the several meats and meat animals from 1921 to 
1960. It seeks to ascertain values for economic factors affecting 
prices of meat such as supply of meat, income, and price level. 
The formulation for measuring the effect of these fadors places 
primary emphasis on the record of growth during almost <1 
decades-a gro'wth that encompasses both economic and institu
tional forces always jointly at work and interacting. Benefits 
of the bulletin to farmers ,,"ill come chiefly through its use br 
Fe(leral and State Extension al1rl other Government workers as 
well as officials of cooperatives and representatives of prinlte 
Arms who ""ork directly with farmers. This studr can be of 
value to procl1.1cers and marketers in interpreting- the. past ancl in 
anticipating .{dure trends in meat prices. 

Factors affecting the clemand and production of beef, pork, and 
lamb are analyzed for three subperiocls as well as the total period_ 
Changes and similarities among these shorter periods are com
pm·ed for a better understanding of short-term developments. A 
cross-sectional analysis using data from the 1955 household food 
survey shows the effects of income, region, and urbanization on 
meat consumption in that year. 

Information and assistance were obtained from many special
ists of the Uniteel States Department of Agriculture. Special 
acJ,::nowlec1gment is made to Arthur A. Harlow and Anthony S. 
Rojko for their counsel on technique for analysis and for their 
critical re"ie\\" and preparation of the manuscript f01" publica
tion. Data were assembled and statistical computations were 
made, for the most part, by Charlotte K. Tucker. Extensive 
USE' was made of both published and unpublished material in the 
files of the Economic Research Service. 
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Delnand and Prices for Meat

Factors Iufluencil1~ Theil' 


L· 

Jlistol'ical Developlnent 

fly 11.\1101.0 F, BIlF"'YEli 

InellL1CHTS 

Meat is staff to the modern eliet and meat animals are a main
stay of modern agriculture, Prominence of meat and meat ani
mals has become a distinguish ing feature of advanced society: 
the "underdeveloped" peoples of the worlel lm'gely subsist on a 
stal'ch,\' cliet, but the industrial and morc prosperOllS agrarian 
nations are meat eaters, III the United States meat and meat 
animals have set a cl'(I(lita))le record of gTowth in status and 
value, First reSOlll'c<:' fO!' their productioll waR the mltul'al bounty 
of native grasslands, As the plow a(1\'al1ce(1 on the grasslands 
acre by acre, that boon was lost. For a time the Iiwstoek in
dustry sufl:ered <1 !>etback. It l'ecovel'('c1 qu ickly, howen']', anel 
in the intensification of U,S, agriculture c1ul'ing til(' jast!O 
years it has played a major role, Its growth has been spf-'(1 
both by technological miracles in production and by the steaclil~' 
rising esteem of Ih'e!>tock product!> in the minds of consume1'S, 

In the highly industrial U,S, economy of today, consumers' 
expenditures for meat still approximate ;j perccnt of their total 
income (aftcl' income taxes), Sale of meat animals provides a 
third of all dollars earned b~' l',S, farmers, 

Not every meat and meat animal has shal'C'cl equall:\- in this 
progress, Easily outdistancing others has been beef. Beef no\\' 
holds place of honor in the family budget and at the dinner tabl0, 
And if the lion is king of wild beasts, the steel' reigns 0\'01' 
domestic ones in the farmstead, Pork and the hog, b.v contrast, 
have become partially eclipsed, Their only modest gains during 
the last 30 01'10 years arc traceable in pal't to growlh Jag 011 til(' 
demand side, Output and consumption of lamb ha\'e e1ccn'ased, 
but in their case a shrinkingpl'Oducti\'C' 1'('sourc(' is largely 
responsible, 

Production of meat in the United States increast'd at a l'atP or 
only slightly o\'cr (me-half of 1 pel'cent )('1' .vc~11' l)('tWt'Pl1 l~)OI and 
the 1980's, Its incl'('(lse accelerated to 2 p01'cpnt )('1' ,\'('al' 
fl'om the 19:H}'s to (latp, The !'Hl'li!'l' Yair I'nil('(l to I\('('P pan' with 
growth in population, 1'11(' latcr mtE' outran )Jopldation, al1d 
j'(>('OI'c\ hig'hs in n1l'at t'llnsnml)lion ))l'l' nel'i-lon \\'1'1'(' spl during 



the 1950's. The increase in meat production has been closely 
linked to the uptrend in production of feed. The relationship of 
feed to livestock production has not changed greatly. Most effi
ciency in livestock has appeared in use of labor and capital, not 
in feed conversion rates. 

Although production of beef has gone up faster than that of 
pork, more impressive is the difference in trends in value of the 
two meats. The retail value of beef consumed, which is an 
approximation to expenditures, has increased 97 percent as fast 
as has disposable personal income after correction for influence 
of price level-a phenomenal rate of growth. The retail value 
of pork has increased only 18 percent as fast as disposable in
come. These data indicate how much greater a part of til(' 
growing national resources has been devoted to production of 
beef than of pork. 

Quality of meat produced has been upgraded substantially. 
Demand for pork has shifted away from the fatter products of 
pork, and progress has been made to\vard producing leaner pork. 
Quality of beef has been improved even more, chiefly by means 
of feedlot feeding of cattle of beef breeding. 

Shifts in distribution of population and changes in the meat
eating habits of farmers have added to demand for meat and 
especially to demand for beef. Migration both from East to 
West and from farm to city had these effects. Farm families 
once ate twice as much pork as beef, and they ate considerably 
less total meat than did city people. Farmers' meat diets are 
now scarcely different from those of city families. For ex
ample, in 1955 farm families ate 89 percent as much meat per 
person as nonfarm families, and almost as much beef as pork. 
Redistribution of population and changed meat diets of farmers 
are estimated to have added 1.2 billion pounds, or 5 percent, to 
consumption of all meat from 1920 to 1955. This increase was 
made up of a gain of 2 billion pounds or 15 percent in beef 
and a loss of 1 billion pounds or 9 percent in pork plus small 
increases in veal and lamb. 

Several technological and institutional factors have contributed 
to enlarged demand for meat in general and beef in particular. 
These include expanded use of refrigeration in homes, increased 
retailing of meat in supermarkets and use of self-service in meat 
display, more advertising and promotion, and lal'ger use of Fed
eral grading for beef, veal, and lamb. 

The effect of the various price-making forces on the retail 
price of meat can be analyzed statistically by means both of time 
series regressions and of family budget data. The two tech
niques differ in. meaning and results. Time series an.a1ysis re
vea1s how meat has participated in the gro'wth of our economy. 
Family budget data indicate how a particular supply of meat was 
apportioned among various groups of consumers at a particu1ar 
point in time. 

Over the 40-year time-span covered in this study, changing; 
supplies of beef had about a proportionate effed on the price of 
beef, for an approximately unitary elasticity of demand. The 
net regression for personal income (deflated) on price of beef 
was 0.58. These results are rather encouraging for the future 
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development of larger markets for beef; they indicate that ex
pansion of the national economy would open up a market for 
beef at a rate three-fifths as fast as its own growth rate, while 
the filling of this mal']~et would not be hampered seriously by 
oversensitivity of beef prices to supply. 

Despite a slow decline in supply pel' person, the price of pork 
has set an unimpressive record during the 40 years. Because 
changes in supply have not been great, the unitary demand co
efficient reported for the entire period is not very reliable; it 
does not indicate whether a steady increase in supply of pork 
could be absorbed readily. Though analysis showed deflated con
sumer income to have influenced the price of pork materially, 
this positive effect of economic growth was offset by a long-term 
downtrend in consumer demand for pork. Statistically, there 
seems to be a contest between rising rea] income in increasing 
demancl for pork, amI passage of time in reducing it. 

Sharply in contrast with the unitary elasticity of demand for 
both beef and pork in the long run was its inelasticity in the 
short run. Short-term demand for each meat has not only been 
inelastic, but it is becoming more so. Price consequences of 
short-term changes in supply are now severe. 

Beef and pork are competitive. Coefficients show that the 
supply of a competitive meat affects the price of a given meat 
a fourth to a half as much as does the supply of that meat. It is 
likely that the more reliable range is a fourth to a third. 

In terms of supply of meat, lamb is so minor that its price is 
influenced more-and, in later years, increasingly more-by the 
supply of beef, pork, and veal, than by its own supply. Long 
trends in demand for lamb, as revealed by net regression on 
time, appear to have swung from a slow increase in earlier years 
to a decrease more recently. But it is possible that the reduc
tion in supply of lamb made available contributed a great deal 
to the apparent loss in demand. 

Budget data from a 1955 household food consumption survey 
gave particular emphasis to the tendency of consumers having 
higher incomes to pay a higher price and, presumably, buy a 
better quality of meat than do lower income consumers. In
come appeared to have less effect on total demand for meat as 
viewed in thi." static study than is found in the time series 
analysis. For purpose of prediction, the time series data are 
the more valid, provided overall economic growth in the future is 
of a dynamic character similar to that of the past. 

Prices of beef, por](, and lamb were more responsive to the 
general price level during the depression of the 1930's than in 
other short-run periods. The price of pork V.las more sensitive 
to price level than were the other two meats. Over the entire 
period, prices of m8<:'1.t advanced more than proportionately with 
the general price level; however, this is attributable solely to the 
drastic adjustment in all commodity prices which took place 
just after World War II. In that adjustment, prices of meat 
and meat animals gained an advantage over other commodities. 

The peculiar, and temporary, nature of postwar price adjust
ments bears especially on relationships between farm prices of 
meat animals and retail prices of meat. In those adjustments 



the fal'ln-to-l'etail price margin for meat increas('(1 much less 
than the price of meat, and, also. h'ss than tIl(' g'C'np1'al price 
level. 

Dup t(l il:-; brief postwar lag. I/w marketing- margi1l for meal 
for tllf' Plltire 10 years of tlw f'htd,\" sl10WS til\' 1''1111(' average 
ratC' of in('rE'<lsP as does the g'E'lwral Pl'lCE' level. Sin('p IH48. 
hO\H'yel", the margin has outrull hot.h lhC' ))1'i('(' of meat and 
Lhe general price level. Consequ('l.1L1y, lhe ar\\'anlag(' pl'odu('('}'s 
or meat animal(; enjoyed immediately after World \Val" n has 
gradually been lost. The apparent J'elentless tendency of the 
marketing margin to widen is a substantial factor in any estima
tion of the future economic position of meat and meat al1imals
indeed, the only truly discouraging one. 

To some extent, more services are included in farm-to-retail 
margins now than heretofore. Although data fot' measllrement 
are lacking, it may be that, to some extent, demand for services 
has increased. The higher prices that higher income families 
pay for meat doubtless reflect not only a better quality of meat 
but also more marketing service bought \\'ith it. 

'TEAT ASD :\IEAT :\.\I'.J..-\\,:'; 1\ THE ECO,\,O:\IY 

Meat enjo,vs a high standing in consumer preferences and it 
also holds a high placc in r.s. agl'icultm'p. Tlwsl' an' fads of 
first importance. 

Meat is a major item in the budget of mos1 conSUI11C'J'S. As 
an ayerage for all families. the cost at rctail or meat l'aten in 
1959 "'as the equivalent of ;) cents of each inL'ol1w dollar recci\'ecl, 
net of income taxes. For all consumers combinecl, the total 
retail yalue of meat consumed in that year was about $15.9 bil
lion.l How large thiS is may be ~een fl'om the following com
parison with actual expenditl1l'es fol' selectec1 other goods and 
senices. as reported for 19ii9 b~' the r,s, Department of Com
merce: (.45) ~ 

HilUVIA 
(/ol1nr. 

Housillg: _... -- ·10,5 
All ,;el f·proyided tnl11!'pol'tation ....... 35.5 
FurniturE' and hou~l.'holcl f'quipllwnt ... . 18.2 
:'.[cdkal carl.' . ______ . .- .. . .. 18.2 
:\te,1r.~ret3il vaIli;"':~ -.--~-- ~~ .. ~ -~.- ... -.--- --. -,~.-

. ;2~rlIlo[lsrhciTr uiiJTti·r~-

Rflriio!' and t.rlE'\·ision _. ~,~) 


('[paning- and laundrl'ing: H'n'i('p,: 2.1' 


E:qwnc1itl1]"(.lS [or meat al'(, c-Ins(' to a fourth of ('xlwnc1itul"(,s 1'01' 
aJl food.:1 

1 Aetnal ('xpl'nclitUJ·l'S may hay!' In'PIl 11101'l' (,)' 1"",.:, as ":01111' IlH·at. j" COll
SlllllPrl at les" than urban n'tnil pri<'ps, SOIlle> at Ilion·, 1'1", n'tail \':Lluc srrie>s 
nC\'rl'thelcss is realistic and alford" I11Puning-fu [ rOl11pa I'i:-,oll. ~('(' page ·Hj 
foJ' further explanation. 

! Italic numbers in Jml"(~nthe",(',; refer (0 Literature Cited, pa!!e HS. 
o In the 1955 Household Food Consumption SUlTey (.~O), value of meaL 

was 2,1.7 llercent of all food u;:ed ;.t home. Sonw 01 h<:l' "tmlirs show :t 
;;lig·htly lower pf'l"centagf'. 

http:E:qwnc1itl1]"(.lS


As meat is a substantial item in the total economy, its produc
tion ranks high in the farm economy; sale of meat animals is the 
largest single source of income to farmers. 

Cash receipts to farmers from sale of products in 1959 were 
composed of the following: 

.lIi1li'>>I Pen·t· utU{IC 
dollars of totll[ 

Cattle and calves ______________________________ 7,893 23.S 
Hogs _____~~__________________----------------- 2,806 8.5
Sheep, lambs and wool _________________________ 438 1.3 

All meat animals and wool ________________ 11,137 3:[6
Dairy products ____________________ .____________ 4,617 13.9
Poultry and eggs ______________________________ 2,906 8.8
Other livestock and products _____________ .________ 195 0.6 

Total livestock ___________________________ 18,S~ 56.9 
Wheat and other food grai.~s __________________._ "2;229 6.7
Corn and other feed grains _____________________ 2,367 7.1Cotton _________________________________ ..______ 2,576 7.8 
.~ll 	 21.5other crops ________________________________ 7,119 


Total crops _____________________ .________ 14,291 
 43.1 
Total receipts' __________________________ 33,146 100.0 

Of the total 1959 cash receipts of $33.1 billion, $11.1 billion 
or 3i1 percent was obtained from sale of meat animals and wool. 
This percentage is indicative of the high importance of meat 
animals to agriculture. 

On the other hand, this percentage overstates the proportion of 
all farm resources utilized in the care and production of meat 
animals as such-their "husbandry." Meat animals and other 
livestock are the outlet for most of the feed grains, and all the 
forage, produced on U.S. farms. Meat animals, together with 
other livestock, are essentially a processing enterprise-they nre 
a converter of raw materials. Cash receipts from meat animals 
are the sum of the value of feed used in their production and 
of the "value added" to that f"ed through the livestock enter
prise. 

FEATLHES OF .:\JE.\1' AS A CO:\,i\lODITY 

Meat and meat animals are predominantly domestic products. 
Their foreign trade, as an average for many years, is relatively 
small. Dudng 1950-60, imports of meat were only 2.4 percent 
of U.S. meat supply. Imports of live animals, in meat equivalent, 
\vere an additional 0.5 percent of supply. Exports of meat ,,'ere 
0.7 	percent of the U.S. stlnply (table 1). 

These broad averages, to be sure, can hide the significance of 
foreign trade for some products at some times. Foreign trade 
in meat and meat animals has the following characteristic 
features: 

(1) 	 Its cyclicnl chCLmcte)·. Imports of both meat and live ani
mals are of highl,Y cyclical nature, expanding to supple
'ment U.S. supplies when those supplies are cyclically low, 
then contracting upon the expansion of U.S. production. 

• Excludeli government payments and value of home consumption. 
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TABLE 1.-;11eat ((nel ?Heat a.nimals: hnporiB nnd e:t;ports l'ela.tive to total U.S. supply, 1.950-(JO ! 

.--~-- r-----
United States meat supply 

I 
,r·

fly source 

Produced from U.S. slaughter E:xports 
-- ----------.- -. and 

ship-Yeal' 
'Total I t Total ments . mpol'S f (

Carry III of From From U.S. r0!1l of meat
stocks meat T t. I imported produced foreIgn 

o a animals animals' r source" 

C\ 

I II' -;;;;i~-~ .uilliO,,-I~o,:Mill,on ;\I illio " Mi/lio" Millioll MiIlio" 
pouuds 7JCnLJl(i8 1J(lIfJldtl l)Ollnds 'POunds r~ou·nds JU-"'OOs pmL,"ds 

23,084 625 384 22,075 160 21,915 544 135In50 -I 23,110 670 542 21,898 92 21,806 634 157]951 - --I 
24,298 798 506 22,994 47 22,947 553 1851952 ~ ·1 25,923 797 438 24,688 65 24,623 503 1961953 - .-- - .... I 

1 26,240 608 418 25,214 38 25,176 456 1711D54 
27,962 661 406 26,895 94 26,801 500 1951955 ...-..---- - -- ~- .. -! 29,054 656 363 28,035 43 27,992 406 257 
27,958 556 543 26,859 222 26,637 765 26!)

195(; 
1957 -.=~~~= :-=i 27,130 346 1,126 25,658 342 25,3113 1,468 1691958 i 

! 29,030 405 1,30ti 27,319 194 27,125 1,500 198] 95D - - --..... -~ I 
t 29,732 491 1,010 28,231 165 28,066 1,175 194]9GO 

Average 19,,0-(,0 -.- - ~l 26,684 601 640 25,443 133 25,310 773 193 



Percentage of total supply 

1950 
1951 
1952 
1953 
1954 
1955 
1956 
1957 
1958 
1959 
1960 

_______________________ 
_______________________ 
_______________________ 
_______________________ 
_______________________ 
_______________________ 
_______________________ 
_______________________ 
_______________________ 
__________..____________ 
_______________________ 

Average 1950-60 ______ 

100.0 
100.0 
100.0 
100.0 
100.0 
100.0 
100.0 
100.0 
100.0 
100.0 
100.0 

100.0 

2.7 
2.9 
3.3 
3.1 
2.3 
2.3 
2.3 
2.0 
1.3 
1.4 
1.7 

2.3 

1.7 I 
2.3 
2.1 
1.7 
1.6 
1.5 
1.2 
1.9 
4.2 
4.5 
3.4 

2.4 

95.6 
94.8 
94.6 
95.2 
96.1 
96.2 
96.5 
96.1 
94.5 
94.1 
94.9 

95.3 

0.7 
.4 
.2 
.2 
.1 
.3 
.1 
.8 

1.3 
.7 
.6 

.5 

94.9 
94.4 
94.4 
95.0 
96.0 
95.9 
96.4 
95.3 
93.2 
93.4 
94.3 

94.8 

2.4 I 
2.7 
2.3 
1.9 
1.7 
1.8 
1.3 
2.7 
5.5 
5.2 
4.0 

2.9 

0.6 
.7 
.8 
.8 
.7.. 
.j 

.9 
1.0 

.6 

.7 

.7 

.7 

-l 
, Carcass weight equivalent. 
• Obtained by subtraction. 
3 Meat and meat animals. 
• Exports of live animals are negligible. 

---



Total meat animal and meat imports declined from 634 
million pounds in 1951 to 406 million in 1956, then rose to 
1,500 million in 1959, They declined once more in 1960, 
to 1,175 million pounds, 

(2) 	Sizable im1J01'ts of feede't stock. A large part of meat 
animals imported are feeder cattle and calves received 
from Canada and Mexico-these supplement the U.S. 
supply of animals for feed-lot feeding. 

(3) 	S~tbstantial quantities of lowe?' grade cattle and beef im
po'rted. Much of the beef that is imported is of low grade. 
Some is canned beef for direct consumption and some is 
fresh or cmed beef for processing. Likewise, a sizable 
percentage of slaughter cattle brought in are of lower 
grade stock, suitable as source of processing beef. Trend 
in U.S. beef production toward the higher grades has cre
ated a demand for lower grade products from foreign 
sources. However, this demand is notably cyclical; it is 
strongest when many cows are being withheld from 
slaughter for the purpose of expanding U.S. cattle herds. 

(4) 	Prefe?Tecl p1'oducts of 2)01'k im1)0?'tecl. Whereas much of 
the beef import is a supplemental supply of lower grade 
product, most imported pork is of preferred products. 
A high percentage of all pork products brought into the 
U.S. consists of canned hams. 

(5) 	 ivIiscellaneous p1'ochwts of 1)ork and beef exported. Ex
ports of meat from the United States once were large but 
are now essentially confined to certain minor products. 
Among these are variety meats-liver, heart, and so on.5 

Exports of pork often are of 10'wer quality and fatter cuts. 
As pork imprts are products of high quality, foreign trade 
in pork acts as an exchange for meat U.S. consumers like 
least, for that they like most. 

Major beef exporting countries such as Argentina and Austra
lia raise cattle on an extensive scale and produce much middle 
grade, grass fattened beef. As production of better grades of 
beef requires intensive grain feeding, it is not "Ye11 adapted to 
the beef exporting countries, which have only limited supplies of 
feed grains available. On the other hand, the major pork export
ing countries, Denmark and the Netherlands, produce a lean-type, 
barley-fed hog which results in better quality pork than the fatter, 
corn-fed hogs grown in the United States. The United States 
produces most of the good beef its consumers want, but relies on 
imports to supplement its supply of the best cuts of pork. 

Not much meat is stored from year to year. For 1950 to 1960, 
the average carryin was 2.3 percent of supply, and the largest 
for any of those 11 years was 3.3 percent (table 1). Moreover, 
although year-to-year changes in exports partially offset year-to
year changes in meat production, changes in stocl{s are less effec
tive in this regard. 

These features of meat supply are simplifying to price analysis. 

• Quantities of variety meats are not included in the export data of table 
1; those are officially classed for statistical purposes as edible offal rather 
than as meat. 
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Because demand for meat to go into stocks is so small, and net 
foreign h'ade is seldom very large, annual consumption is almost 
equal to production. Use of production alone as a measure of 
annual meat supply to consumers is a convenient shortcut in 
price analysis. 

Un1i1~e many farm commodities, meat finds its exclusive use as 
a food; and except in wartime, most of its consumption is by the 
civilian population. Although rates of consumption per man are 
higher in the mi1itary than in the civilian population, total mili
tary takings iIi 1959 were only 2.0 percent of total consumption. 

Individual household use predominates in meat consumption. 
According to most estimates it accounts for 75 to 80 percent of 
all meat consumec1.6 The remaining 20 to 25 percent consumed 
outside households is large enough to bear on price analysis; 
however, neither a theoretical structure nor empirical data are 
available to make allowance for it. Significant studies of insti
tutional feeding have begun only recently (H), (18), (34), (38). 

Ii\'STITUTIO~'\L SETTIi\'G }'OR THE NLtKING OF RETAIL MEAT PRICES 

Prices of meat animals and meat are closely related and they 
are subject to the interplay of all the economic and other forces 
that bear on them. Actual prices at any given time and place, 
however, originate in the marketing system. That system is by 
no means neutral 'with respect to price-making; its makeup and 
efficiency can have much to do with the level of prices that is 
a1'l'ived at. IVroreo\'er, unless either demand 01' supply is highly 
elastic, influences of the price-making mechanism on prices can 
persist for quite a long time. 

The meat marketing system is more than a setting for price
making-in many respects it is functional. It provides processing 
and transport in meat distribution, and it is a communications 
center, It transmits to producers the demands of consumers for 
meat and marketing services, and passes on to the final consumer 
the results of the plans and intentions of producers. Price is 
the magic device, the universal language of trade, often supple
mented but seldom replaced. 

Many of the various price-making forces find their focus at the 
retail level. It has become almost traditional jn price analysis to 
search diligently for an explanation of prices at retail, and to 
convert them to wholesale 01' farm level by routine adjustment 
for marketing costs. The study upon which this report is based 
also centers on analysis of retail prices of meat, but the dis
cussion beginning on page 12 develops at some length the rela
tionship between price-making at successive marketing stages. 
That relationship is rather ilwolved and complex . 

• J In 1954-57, the retail value of all food going to "eating places" was 16 
to 17 percent of the retail value of all food disappearing into civilian chan
nels. In Minneapolis and Fail1'llOnt, Minnesota, in 1948, where 16 to 18 per
cent of all foor! was marketed by eating places, 21 to 22 percent of all meat, 
fish, and poultry was so marketed. These data make it appear that nOI1
household consumption of meat amounts to 20 to 25 percent of total civilian 
consumption. Ct. (1S, p. 3), (S·O. 
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No measuring device is at hand by which to judge the effective
ness or efficiency of the marketing system. Inasmuch as the sys
tem is designed to conform to the principles of a freely competi
tive enterprise economy, the best-and certainly most customary 
-means for evaluating it is to observe how closely those prin
ciples are in fact adhered to. 

Specifications of perfect competition begin with the require
ment that there be many buyers and sellers.7 Commodities must 
be standardized, or essentially so, as it is impossible to compare 
prices of differing products with exactness. A third market 
characteristic often regarded as essential is ease of entry: It 
should be possible for any new firm to enter the market without 
obstruction. 

Close contact and accurate milrket information are usually 
consideredneces~ary to make a market work "perfectly." 

Advertising, now so much a part of the U.S. economy, is incon
sistent with the more exacting definitions of perfect competition. 
Chamberlin (7, p. 10), an authOl'ity on the subject, declares that 
"advertising and selling outlays" are a "complete misfit" if the 
theory of perfect competition is to be applied to the working of 
economic forces. 

Economic literature is replete with elaboration of the mean
ing of concepts of perfect competition to the firm, the industry 
and the economy; for example, (21). 

In the commodity area of meat the conditions of perfect com
petition are as nearly met as anywhere in the economy. This 
is not to suggest that they are entirely satisfied, or even very 
nearly so, for they are not, But a relatively good case can be 
made for meat compared with other commodities. Data bearing 
on this question, pro and con, will fuii0W. 

In 1954, there were 279,440 grocery stores in the United States, 
a sizable number. However, for the criterion of "many sellers" 
to be complied with, several stores must be available to each 
buyer. The facts that (1) the size of store varied so widely, and 
(2) most consumers prefer to shop near home, present evidence 
that indicates less than perfect competition. Certainly the quali
ties of "reputation, convenient location," and others that Cham
berlin lists as differentiating are commonly associated with re
tail grocers (7, p. 8). 

Evidence on wide variation in size of store is found in Census 
data showing that in 19511 single unit stores averaged $70,000 
sales, while stores in firms having n or more units averaged 
$802,000 sales per store (49, p. 23). 

Extensive and continuous advertising by food retailers is fur
ther proof that Chamberlin's requirements are violated. 

Nearly perfect competition at the retail level, even if it existed, 
'would have limited effect unless a high degree of competition 
prevailed also in meat packing. Statistics are available on extent 
of concentration among packers. However, these data too are 
inconclusive. They do not of themselves demonstrate whether 

7 No distinction was made in the study between "perfect" and "pure" 
competition. The fonner tenn is used, largely as a convenient antonym for 
imperfect competition. 
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conditions meet minimum acceptable standards. In 1960, meat 
packing plants numbered the following: (29) 
Federally inspected __________________c.___________________________ 530 
Other commercial: lal'ge _________________________________________ 902 

medium ______________________________________ 1,712 
Total _____________________________________________________ 3,144 

There is considerable concentration within these numbers. In 
1955, the percentage of all commercial slaughter accounted for by 
the largest firms was: (49, p. 23) 

4 largest 10 largest 
Cattle ____________________________________________ 30,8 37.9 
Calves ____________________________________________ 34.7 40.4 
Sheep and lambs ___________________________________ 58.5 68.5 
Hogs _____________________________________________ 36.4 57.6 

A weighty factor in jUdging the degree of competition in mar
keting and distribution of meat is the fact that meat is a fairly 
standard, uniform product. Much of it bears no brand name or 
other identification of the packer or retailer. Particularly is 
meat that is sold fresh, which includes most beef and more than 
a third of all pork, customarily unmarked by private brand or 
label. 

A high percentage of beef and considerable veal and lamb sold 
fresh is identified by a U.S. Government grade. A great deal 
more is graded for wholesale sale only. Among its other effects, 
U.S. Government grading contributes very materially to an ap
proximation to pt::rfectly competitive pricing. Grading aids in 
standardized, perfectly competitive se11ing at both retail and 
wholesale (3). 

Concentration seems to be on a decrease in meat packing but 
011 an increase in retailing. A general reduction in concentra
tion in meat packing was reported from 1947 to 1955 (49, p. 21). 
On the other hmld, the 12 largest chain food companies increased 
their shure of all sales by grocery stores from 27 percent in 1948 
to 30 percent in 1954. The 3 largest had 22 percent of total 
sales in 195~1. Moreover, as another measure, sales by super
market retailers "increased from 43 percent to 62 percent of food 
stores' sales in 1952-56 and they appeal' to be assured of an even 
larger share in the years ahead." (49, p. 32) 

Growing size and market power of food chains has become a 
major factor in the market structure for foods, including meat. 
In farming circles the searchlight has been diverted, at least in 
part, from meat packers to food chain retailers. Moreover, meat 
packers themselves have frequently protested publicly that their 
outlets were so dominated by a few chains as to prevent competi
tive price-making. 

A recent study by the Federal Trade Commission of competitive 
methods and practices used In marketing foods confirms the ear
lier reports such as those quoted above. It too indicates that 
chains of 11 or more stores showed greater gains in sales from 
1948-58 than other retailers. "Total food store sales increased 
72 percent. Fooe! chains increased their dollar sales 118 percent 
(census 	data) 01' 123 percent (FTC survey)." (46) p. 3) 

If these trends toward concentration in retailing should con
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tinue, they would raise serious question whether the minimum 
requirements for competitive pricing are any longer fulfilled. 
High concentration at one or more levels of meat packing, proc
essing and distribution would make it necessary to discard the 
traditional description of price behavior as an expression of the 
operation of perfectly competitive forces. The replacement would 
be the newer concepts, as yet only partially developed, that h:we 
been highlighted and popularized by Professor Galbraith's coin
age, "countervailing power." Much of the developing theory 
centers on principles of negotiation, for example (25) and (47). 

RELATION BETWEEN RETAIL AND FARM PRICES 

Meat is exclusively a food, and meat animals are now pl'O
duced pl'imarily for their meat. Not so many generations ago 
cattle were slaughtered in the U.S. West for their hides. The 
carcass was discarded. In 1959, 91 percent of the value of Choice 
grade cattle was derived from their meat, and only 9 percent 
from their hide and all other byproducts combined. Even the 
value of lard lifted the byproduct return from hogs to only 13 
percent of their total value (table 2). Meat is clearly the main 
product of meat animals. 

TABLE 2.-Distribution of retail 1J1'ice of b.eej and 1JOrk, nncl of 
fn1'1n vnlue of cattle nnd hogs, 1959 

-'<----"-_..-._----
Distribution of retail Distribution of farm value 

price of meat . of meat animals 
/ 

Meat 
Price 
per 

pound 
at 

retail 

Farm
retail 
spread 

Net 
farm 

value 1 

Gross 
farm 
value 

Value 
ofby
prod
ucts 

Net 
farm 
value 1 

Gellt.• G."t. Gent. G.lIts Cents Gent. 
Beef, Choice grade___ 82.8 31.7 51.1 56.2 5.1 51.1 
Pork, retail cuts_____ 57.1 29.8 27.3 31.3 4.0 27.3 

Percentage of totals 

Beef, Choice grade___ 90.9100 \ 38.3\ 61.7\ 100 I 9.1 IPork, retail cuts_____ 100 52.2 47.8 100 12.8 87.2 

1 Value of the quantity of live animal required to produce one pound of 
meat at retail. Excludes value of byproducts. 

Compiled from Ma1'keting and Transpo1·tation Situation, January 1961, 
(28) • 

This fact alone causes the pricing of meat animals to be related 
closely to that for meat. Even more important as a reason for 
the close relationship is the limited transformation given meat 
before it reaches the consumer. Fresh meat is distributed after 
only "dressing," which only changes its exterior form, with no 
manufacture or processing. Of meat that is processed, much 
receives only a rather simple and superficial treatment such as 
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the smoking or liquid cure given ham~ and picnics. Moreover, 
the slaughter of meat animals and distribution of meat claims a 
relatively small part of the consumer's dollar spent for the final 
product. In 1959 this farm-to-retail spread was 38 cents of the 
dollar spent for Choice beef, and 52 cents of the dollar spent for 
pork (table 2). Compared with spreads for other foods, these 
are narrow. In 1959, the farm-to-retail spread for all foods 
absorbed 62 cents of the retail dollar. 

To repeat, price-making for meat animals is closely related to 
that for meat. In modern economic thought, price analysis for 
cOlrr.'lmodities related in this way is frequently centered on the 
retail level. Prices of the more basic commodity are regarded as 
derived primarily from the price as determined for the retail 
product (26, p. 42). Analytically, they are said to be the retail 
price less a more or less routinely estimated "marketing charge." 

Even though the relatively close price relationship between 
prices of meat and meat animals lends much validity to this point 
of vie,v, it should not be overstressed. PI'icing of meat animals 
as sold by the farmer and of meat at retail are two separate and 
detached processes. Not in every respect is the farm price purely 
derived from and synchronized with the retail price. The sensi
tivity of their relationship depends in large measure on how well 
r e marketing system conforms to the ideal of perfect competi
tlOn. At the least, the marketing system needs to approach that 
ideal, or equally satisfactory alternative market institutions must 
be present. 

Thus the eX:i.ctness of the tie between farm price of meat ani
mals and the retail price of meat rests on the same kind of judg;. 
ment as to the characteristics of the price-making system as was 
discussed above in connection with the determination of retail 
prices. 

Relationship of farm to retail prices in the very short run is 
especially influenced by the nature of the price-making process. 
Prices at retail are often "sticky," slow to be changed, especially 
for processed meats. Prices at the farm are more variable and 
can even be volatile. The urgent position of the farmer whose 
cattle or hogs are at peak condition and must be sold, proclaims 
the partial independence of farm-level pricing from that at a 
retail meat counter that may be thousands of miles distant. 

Many studies have reported the tendency of changes in retail 
prices of meat to lag behind changes in farm prices of meat ani
mals. For pork, supplies and prices of which have a marked 
seasonal pattern, this tendency results in wider spreads or mar
gins, on the average, in the second half of the year, the pel·iod 
of maximum supplies, than the first half (33, p. 24). 

A similar pattern appears 'when meat animal prices go through 
their characteristic cycles. "For livestock and meat ... margins 
... have exhibited a persistent short-run tendency to widen when 
supplies are increased and narrow when supplies decrease ... a 
direction of movement that adds to instability of prices to farmers 
. . . The greateJ' the increase in su.pplll, the '/.vider the margin. 
Conversely, the more supply decreases, the more margins shrink. 
Far from being constant in either dollars-and-cents or percent, 
marketing margins for meat fluctuate greatly in the short run 
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according to the rate of change in market supplies of livestock." 
(4, pp. 691-92). 

Marketing margins for meat animals in shorter time periods 
thus bear no close relation to either the price of meat or mark'3t
ing costs. They are truly a "margin" and not a cost, as they 
reflect differential trends in prices of live animals and meat. 

The longer run behavior of meat and meat animal prices intro
duces another viewpoint. When consumers buy meat they pay 
for not only the farmer's labor and feed, but also for all the 
goods and services expended in preparing the retail product and 
delivering it for retail sale. If consumel'S increase their willing
ness to spend money for meat, a supply-increasing signal is sent 
out to the marketing system. But who receives it? Marketing 
agents, 'who may be encouraged to provide more marketing 
services? Or livestock producers, who thereby feel a similar 
encouragement to produce more livestock'? And what is the re
sponse of marketing firms and farmers in either case? 

In technical economic language these are questions of relative 
elasticities of demand and supply for marketing services versus 
the product itself. Although conclusive analyses bearing on these 
questions are few, there is much evidence that demand for mar
keting senices has increased substantially in the last several 
decades. The premium which high income consumers place on 
quality and service, as revealed in budget studies (see page 97), 
contributes much to that evidence. Unless the supply of market
ing services ,vere extremely elastic-it almost certainly is not
the resulting tendency would be for prices of meat at retail and 
of meat animals at the farm to diverge. The marketing spread 
would become wider.s 

Further complicating the problem of understanding price and 
supply forces in marketing is the role of advertising and other 
promotion. This is a marketing service, and it involves a cost. 
The question is whethtl it lifts the demand curve sufficiently to 
offset its cost. Insofar as promotion (including advertising) is 
engaged in, it definitely appears as an added marketing charge, 
and it lowers the percentage of the consumer's dollar received by 
the farmer. But does it induce consumers to spend enough more 
dollars that the farmer's dollar retul'l1 is as high or higher than 
it would be without promotion? Few if any satisfactory analyses 
of the impact of promotion are to be found (.4.8). 

Farm and retail prices thus can fail to follow identical courses 
in the longer run, as demand and supply relationships vary at 
successi\Te marketing le\"els. 

In summary, marketing spreads or margins for meat are highly 
affected in the shorter l"lm by CUlTent but transitory situations 
of supply of li\"estock and meat. Over a longer time, they are 
determined by the quantity and cost of marketing services per
formed, which in turn reflect both consumer wishes and the or
ganization anel responsiveness of the production and marketing 
system. 

8 Dale Hathawa~T summm'izes the thesis, previously pre:::ented by Schulh 
and by Bunkers amI Cochrane, that "the income elasticity for marketing 
services is higher than for the farm products component of food at re
tail ..." (18, p. 488). 



Over a very long period the marketing margin for meat has 
displayed almost the same trend as has the consumer price index. 
Witness the data in table 3. 

For the years 1921-58 (19<12-47 excluded), the rate of up
trend in the marketing margin for meat was almost identical 
with that for the general price level as measured by the consumer 
price index. This was true for Choice beef, for pork, and for all 
meat combined. Evidence is the coefficients of 1.01, 0.97, and 
1.05, all very near 1.0. 

Assuming that cost rates for the various constituent goods 
and services in marketing of meat have paralleled over many 
years the price level of the economy, which is plausible, this 
observation has one of two possible meanings: that marketing 
services offered, per pOlmd of meat, have remained constant, and 
efficiency has not changed; or that any increase in quantity of 
services has been offset-and only just so-by equivalent gains 
in efficiency. 

TABLE 3.-Coefficients of flexibility of fann-to-1'etail'Jyrice sp'read 
fo?' 1neat 'With consume?' 'In'ice index, selected pe1-iods 1 

\ ChoicePeriod Pork All meatbeef 

1921-29 _________________________________! 0.41 1.50 0.891930-41 _______________________________ 
1.31 1.51 1.591948-58 ________________________________ \ l.87 1.58 1.851921-41, 1948-58 _________________________ 1.01 0.97 1.05 

1 Ratio of percentage change in margin to change in consumer price index. 

As a matter of fact, the bundle of marketing services pro
vided has changed greatly in composition. It would be futile to 
try to assess precisely what the net change in service, or the 
gain in efficiency, has been. Doubtless both have seen a net in
crease, It suffices to repeat that, when all is considered, the 
long-run trend in marketing margin for meat has conformed 
very closely to the long-run trend in the general price level. 

Yet, the prewar-postwar advance in margins and price level 
is vital to this close association. 'Vhen individual time periods 
are considered, the relationship for each shows a tendency for the 
marketing margin to outrun changes in the price level (table 3). 
The only exception is Choice beef in 1921-29. For beef, there is 
a tendency for the margin to increase ever faster relative to the 
price level. By 19:18-58, the margin for beef was increasing 
87 percent faster than the general price level. 

As margins generally outran the price level in shoder periods, 
only the prewar-postwar adjustment holds the 38-year relation
ship so close. Between prewar and postwar years the price of 
meat animals increased much more, relatively, than did the price 
of meat. The marketing margin increased relatively less. The 
livestock producer and meat consumer seem to have benefitted 
relative to the economy as a whole in the immediate postwar 
reaclj ustmen t. 

For the shorter periods, a searching question must be asked. 
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Although there is no way to know how nearly constant market
ing services may be, and whether they have included new func
tions that fully pay their way, the bUl'den of defense is on the 
marketing industry. If the marketing margin for pork now 
rises 58 percent faster than the price level, and that for beef 87 
percent faster, as has been true since 1948, do added services 
provided in marketing fully justify such increases? And is effi
ciency in marketing being encouraged and achieved? To what 
extent do the added services and costs thereof improve returns 
to farmers? 

Analytically, there is no question at all. So long as present 
relationships continue, and if the general price level continues 
slowly upward, the benefit to the producer arising from an in
crease in demand for meat can be calculated only by taking the 
associated wider marketing margin into account. Depending on 
the relative rate of increase in each, the result mayor may not 
be beneficial for him. 

FACTORS IN LONG-RtJN CHANGES IN DE~IA~D 

NATIONAL INCOME 

Growth in production and consumption of meat and meat ani
mals has been an integral part of growth in the United States 
economy. It is only a slight exaggeration to say that whatever 
has influenced or marked overall economic growth has had some 
bearing (1) on growth in the supply of meat provided our con
sumers, and (2) on the pricing of meat. 

For a generation, economists have u'led data on national in
come to represent both economic growth of the United States 
in an aggregate physical sense and buying power of consumers 
as a fund of dollars for spending. In statistical price analysis, 
national income, in one of its many measures, has been an al
most universal "demand shifter." (12) 

As our national economy has expanded and our national in
come has increased, extensive changes of noneconomic nature also 
have taken place. Changes have OCCUlTed in the size of our 
population, its location by region and residence, its makeup by 
nationality, and ot1ter characteristics such as age distribution. 
In the merchandising of meat great departures from former prac
tice have appeared; 'witness the replacement of independent 
"meat markets" by the self-service meat display section of a 
modern supermarket. The way people work and live and their 
facilities for preparing food in the home have altered a great 
deal. These various evolutionary de\"elopments are by no means 
without impact on demand for meat. As a single but impressive 
example, when electric refrigerators became commonplace in the 
1920's. demand for every food that benefitted from refrigeration 
was given a boost. 

Most of the economic and institutional features of economic 
growth that bear on meat, as well as on all foods, are so inter
twined as to resist isolation and separate measurement. For 
this reason it has become customal'Y simply to regard national 
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income as a standard-bearer £01' all economic and noneconomic 
factors in economic growth. National income has become virtu
ally an emblem of the multiplicity of associated factors that affect 
demand for food,. and a universal component of price analysis 
for foods. 

To so regard national income for purposes of analysis is satis
factory provided its limitations for prediction al'e borne in mind. 
Coefficients of regression upon national income a.s so conceived are 
reliable for prediction only insofar as the interassociation for 
which national income is the parameter remains essentially un
changed. 

This interpretation of the significance of national income helps 
to explain why coefficients of regression upon it obtained in time
series price analysis are substantially different from the results 
of family purchase (budget) studies in which expenditures for 
food are compared as of a particular time for successive income 
groups of the population. One is a study of concomitant eco
nomic growth in all its manifold aspects. The other relates only 
to an instantaneous, cross-sectional pattern of food purchases
it is really an apportionment study, showing how a given supply 
of food is divided (through the economic process) among the 
various income groups of the population. 

Recognition of this fundamental difference between historical 
and cross-sectional studies will set the stage for the two sets of 
analyses to be presented in this report. 

National income as a concept lends itself to various interpreta
tions. In one sense it is a measure of aggregate national prod
uct-of the economy's total output of goods and services. The 
"measure" is in terms of dollars. It also is thought of as so-and
so-many dollars being passed from employer to employee, or 
earned by the self-employed. National income may be expressed 
in current dollars, or in constant dollars. If in current dollars, 
the income figure for any year is composed of a price level ele
ment and of a "real" element. If in constant dollars, it reflects 
real output only. 

It is sometimes assumed in price studies that price level is 
passive and analyses should be made in terms of deflated price 
and income data. For some commodities the procedure may be 
justified. Commodities of farm origin, however, are so notably 
sensitive to changes in the price level that separate considera
tion of the general price level as a factor is warranted. This is 
particularly true for shorter-run studies. In the analyses pre
sented in this study (beginning page 55), the price level and 
real components of national income are taken as separate inde
pendent variables. The procedure allows price level and real
purchasing-power forces to be appraised. independently of each 
other. 

Use of real-product 01' real-purchasing-power as a separate and 
independent variabJe in analysis essentially means that the eco
nomic system may be viewed, in one of its aspects, as consisting 
basically of production and exchange of goods and services. This 
price-less concept not only has certain analytical usefulness but 
also reminds that economic values are inherently real and not 
dollar ones. Employment of this technique allows these ques
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tions to be asked: As our economy has grown in outturn of goods 
and services per person, ho\\' has beef (for example) fared in its 
output and its exchange ratio with other commodities? How has 
the exchange ratio varied as the supply of beef has fluctuated? 

For convenience, the measure of national income used here is 
the conventional disposable personal income series. It is ex
pressed on a per-person basis. 

Figure 1 presents trends since 1921 in disposable income pel' 
person, in the consumers' price index, and in deflated 01' "real" 
disposable income pel' person. All three show uptrends during 
the overall period. 

DISPOSABLE INCOME, UNDULATED AND 

DEflATED, AND CONSUMER ~RICE INDEX 


s PER PERSON----.----~----~----~ 
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FIGURE 1 

As an aid in analysis the entire span of years may be broken 
into shorter periods having the following characteristics: 

(1) 	 1.92.1-2.9 . .f1 timc of 1'ising d'isposable income pel' person 
thnt consisted enth'ely of increasing output of 1'enl goods 
nn(~ services. The consumer price index was stable. 

(2) 	 .1930-41. .f11Je1'iod of bu.'";iness cycle fluctuntion. A nose
dive in disposable income until 1933 consisted almost 
equally of lower real production and a falling price level. 
The uptrend in income from 1933 to 19tH was primarily a 
gain in real output of the economy, as the price level 
increased relatively more slowly. 

(3) 	1942-47. These we1'e 1C(ll'ti1ne years of J)1'ice cont'tol, fol
lowed by 1JOstwn1' inflation. By 19,17, disposable income 
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per person was substantially above 1941, but while the 
price level was up 52 percent real income per person had 
gained only 12 percent. 

(4) 	191f 8-60. Anothe?' pe110d of prosperity, sO?ne'What similar 
to the 1920's. However, a major difference was the rising 
price level in this later decade. A 20 percent rise in the 
price level during this period was a faster uptrend than 
the 15 percent increase in real disposable personal income 
per person. 

These are the three periods (1942-47 is excluded) for which 
price analysis 'will be reported in the section beginning on page 
55. 

TRENDS IX POPULATION DISTiUBUTION 

Differential trends in population have deep meaning to his
torical eVGiutioll of demand for meat because meat eating habits 
differ by region and residence. Moreover, the pattern of meat 
consumption by region and residence has changed over time. 

During the growth of our economy the residential (that is, 
urban vs. rural) and regional distribution of the population has 
altered so much as to amount to a massive relocation. High
lights of the change are relative movement from East to West, 
and from farm to city. Between 1920 and 1960 the population 
of the Pacific Coast more than tripled, and that region's share 
of the U.S. total jumped from 5 to 11 percent. New England 

URBAN AND FARM USE OF MEAT 

Survey Week, Spring 1955 
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TABLE 4.-~11eat consumed per pe1'son, fa1'1J1, and nonfarm house
holds, by '/'egions, one 'Week ,in Spring of 1955 

IRegion and LambAll Variety Luncheon
household I meat 1 

Beef Veal and Pork meats 1 meats 
group mutton 

" 
._---<. ---_........... 


IJoutui,'i Poullcis l'oltIlCW POII1U/JI POIUldd POIUldB Pounds 
United States: 

All 3.02 1.25 0.08 0.00 1.14 0.10 0.36
Urban ___________ 3.17 1.34 .10 .12 1.13 .11 .36 
Rural nonfarm ___ 2.80 1.10 .05 .03 1.15 .08 .39
Farm ___________ 2.82 1.18 .02 .02 1.21 .07 .32 

Northeast: 
All 3.07 1.2H .12 .1H .98 .13 .37
Urban ___________ 3.10 1.29 .15 .23 .95 .14 .35 
RUl'al nonfarm ___ 2.92 1.23 .06 .09 1.01 .10 .43 
Farm ___________t-:I 3.30 1.54 .05 .07 1.15 .09 .39 

o North Central: 
All 3.37 1.51 .07 .05 1.23 .09 .42 
Urban ___________ 3.42 1.52 .10 .08 1.22 .09 .42 
Rural nonfarm ___ 3.17 1.43 .05 .01 1.17 .08 .43
Farnl ___________ 3.45 1.61 .02 .01 1.34 .06 .40 

South: 
All 2.57 .85 .04 .02 1.26 .09 .30
Urban ___________ 2.93 1.09 .OG .03 1.33 .12 .30 
Rural Jlonfarm ___ 2.32 .64 .03 .02 1.22 .06 .34Ful'lll ___________ 2.18 .68 .01 .01 1.18 .00 .23 

West: 
All ---_ ..... _------- 3.31 1.62 .07 .13 1.00 .11 .37
Urban ___________ 3.25 1.52 .07 .17 1.00 .12 .38 
Rural nonfarm ___ 3.58 1.80 .12 .04 1.05 .09 .38
Farm ___________, 3.15 1.73 .03 .10 .89 .08 .31 

I ~T___._·_______,·_ ..-~, 
1 Data as published have been recomputed to exclude game. 
Derived from Reports of Household l<~ood Consumption Survey, 1955 (.~O). 



and West North Central saw their inhabitants increase in num
ber by no more than a third, and they lagged behind the country 
as a whole. 

Even more marked has been the movement from farm to city. 
The twilight zone, l"ural nonfarm, has expanded most of all. The 
rural farm population was a third smaller in 1959 than 1920. 
The urban population had increased by three-fourths, and the 
rural nonfarm had more than doubled. Farm population was 
30 percent of the total in 1920 and only 12 percent in 1959. 

In the spring of 1955, when a household food consumption sur
vey was taken 

t 
differences in meat use per person were as shown 

in figure 2, data for which are 1n table 4. Chief observations 
are 	the following: 

(1) 	In the N01·theast, N01·th Central and West, total meat eat
ing is about equally large. Also, farm and urban aver
ages there al'e similar. 

(2) 	Fann con~m,?nption difje1's /1'01n 'wrban in those th'ree '/"e
gions chiefly in its smaller use of "other" meats, which 
include veal, lamb, variety meats, and luncheon meats. In 
the Northeast and North Central, farm people eat both 
more beef and more pork per person than do city people, 
but in the \Vest they eat more beef and less pork than 
city dwellers. 

(3) 	 The West a.s a 'Whole eats relatively more beef and less 
pork than other regions. 

(,1) 	 The Sonth is in every respect a special case. Meat con
sumption is less in the South than in other regions, and 
it is especially low on farms thel"e. A low use of beef on 
Southern farms accounts for the small farm total, as farm 
pork consumption is about the U.S. average. 

(5) 	111eat corz.smnption mtes /01' the rnral non/ann population 
tend to be rather low except in the West. That region's 
nonfarm rate is the highest of any rate in the United 
States. (See table ,1.) 

Much of the difference in meat eating is traceable to differences 
in income. Certainly the lower average incomes of the South, 
and of southern farmers in particular, contribute to below-average 
meat eating in that region. 

Yet closer examination of 1955 data reveals some differences 
not explained by income, notably in pork consumption. These 
often relate to farm versus city use. As indicated in figure 3, 
use of beef tends to be somewhat higher, income dollar for in
come dollar, on farms than in cities. Yet as there is some ques
tion as to whether farm and urban incomes are reported in 
identical manner, the farm-versus-city difference in beef con
sumption relative to income probably cannot be held as significant. 

Not so for pork For each income group except the lowest, 
pork consumption, according to the 1955 data, is as high on 
farms as in cities, or higller. More importantly, the consump
tion-income relationship on farms is positive, while in cities it has 
a slightly negative slope. That is, farm families of higher in
come eat more pork per person than do those of lower incomes, 
but among city families the higher income groups eat less. Rela
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URBAN AND FARM MEAT USE BY INCOME 
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tive to income, farmers remain more clearly pork eaters than do 
city people. 

The small differences in meat eating patterns found in 1955 
would have an appreciable effect when magnified by the large 
scale redistribution of population which has taken place. View
ing the South as more pork than beef eating and the West as 
the opposite, and farmers more pork eating than are city people, 
we find substantial evidence explaining a pal·t of the historical 
increase in demand for beef relative to that for pork. Most 
of the migration of population has been away from regions or 
residence that are identified as more pork-eating, and toward 
those that are beef-eating. PopUlation trends and migration 
have worked against demand for pork and to the benefit of de
mand for beef. 

This influence of changing popUlation distribution on make-up 
of demand for meat is clear enough even when viewed only in 
terms of the pattern of differences in meat eating habits as re
ported for 1955. But the pattern has not been constant, and it 
has changed in such a way as to widen the disparity between 
trends in demand for beef and pork. 

Years ago, farm-city differences in meat-eating practices were 
wiele indeed, but by 1955 they had been significantly compro
mised. One cause for change has been the closer social and 
economic contact brought about by modern means of transporta
tion and communication. Even more a factor is the revolution 
in facilities for storing meat on farms-first the cold storage 
locker available in villages, and later the home freezer as it came 
into use in newly electrified farm homes. Refrigerated storage 
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simplified the storing of all meat on farms, but it was of greater 
aid for storing beef than pork. Storage of pork had long been 
possible through curing, but similar processes for beef were un
satisfactory. It became traditional for farm families to eat beef 
only during the few weeks after winter "butchering." Pork was 
the staple meat the rest of the year. 

Reliable data indicating the magnitude of this transformation 
in meat eating on farms are sparse. A study taken in the spring 
of 1942 affords certain comparisons with 1955. Between the two 
surveys, farmers' meat consumption increased matel'ially. The 
makeup of their consumption changed even more. The propor
tion of beef rose from 30 to 42 pel'cent, while that of pork fell 
from 60 to ,13 percent (table 5). Rough estimates suggest that 
farmel's ate a little more pork per person in the spring of 1955 
than in the same season of 19<12. Theh' consumption of beef 
more than doubled between the two years.!) 

TABLE 5.-Fal'1n how3ehold meat consum,ption: Percentage dis

tribution by kinds and by sow'ce, one week in Spring oj 


1942 and 1955 


Kind of meat t 
,---~~,---~--,--~, ---I--'---~----"-

VarietyYear Lamb ! 
'I: 

A1l andBeef Vea1 and, Porkmeat I luncheon 
, mutton : I meatsI------- -,--, ---- ---~--

('t'rrflut Pen'(,llt ['errrHl r PCrl'cut Pct{'nlt t Pen'Olt
1942 ______ ' 29.6 ! I 59.6 7.6100.0 1.1 2.1 ' 
1055 _____ _ 100.0 41.7 .7 i .8 43.1 I 13.7 , 

Obtained from home production 

1942 ______ 50.8 39.9 :)0.0 20.0 7/).7 16.4 
1955 _____ _ 40.2 50.0 37.6 4Q.8 51.6 10.0 

1 Includes estimates for home canned meat. 
Derived from data furnished by Food Consumption and Utilization Sec

tion, Economic and Statistical Analysis Division, Economic Research Sen'
ice, U.S. Department of Agriculture. 

The increase in beef consumption on farms in 1955 over 19,12 
occulTed partly through greater home slaughter-made prac
ticable, in turn, by the new fl'eezers in 'which home-produced 
meat could be stored. Home-produced beef rose from ': 1.1 to 60 
"percent of farmers' consumption, while the home-produced por
tion of pork fell from 77 to 52 percent (table 5). It appears 
that the quantity of home-produced beef eaten increased between 
two anel three times. 

In the 1955 survey, consumption of meat per person averaged 
89 percent as great for the farm population as for urban (table 
4). It seems likely that this is a higher relationship than pre

, Estimates prepared by the Food Consumption and Utilization Section, 
Economic ancl Statistical Analysis Division, Ecollomic Research Service, 
U.S. DeJ1artment of Agriculture, from data in (41). 
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vailed for earlier years. In 1942, for example, the farm rate 
was I·eported as only 64 percent as great as the urban. (41) In 
1935-36 a comprehensive budget survey yielded data of question
able reliability for aggregation. Relief distribution of food, in
chIding meat produced fTom "drought-emeTgency" purchases of 
livestock, interfeTed with comparisons. The best summary data 
to be had show total meat consumption per person in farm fami
lies to have been 87 percent that of city families. The difference 
by meats was startling: only 48 peTcent as much beef was eaten 
per person on farms as in cities, but 168 peTcent as much pork.10 

The only other histoTical source is a set of estimates compiled 
for 1920 by the Crop Reporting Board of the U.S. Department of 
Agriculture (42, p. 828). These were based on a questionnaire 
sent local crop correspondents rather than on home interviews. 
It is extremely doubtful that the data from this survey are very 
accurate in their absolute values. Most unexpected of its results 
is the 5 percent higher rate of meat consumption for farm than 
for city families. While no conclusive evidence is available to 
refute this statistic, it is so much in conflict with data for later 
years as to be highly questionable. 

Farm-city Telationships by kinds of meat appear more reason
able. Beef consumption on farms was reported as only 61 per
cent as great as that in cities. Pork consumption per person, 
on the other hand, was said to be 65 percent higher. This wide 
difference in farm-city consnmption rates for beef and pork, 
which is consistent with the 1935-36 data, typifies the situation 
prior to adoption of refrigeration in rural areas. Much of the 
farm-city gap in meat eating pattern has since been closed. 

In the 1920 data, farm use of veal and lamb was less than 
urban, as has been reported on every occasion. 

There is yet one other source of data that provides a clue to 
trends in meat consumption by farm families. This is farm 
slaughter of livestock for home use. In the data of table 6, 
the quantity sold has been subtracted from the estimated quantity 
of meat produced from slaughter of livestock on farms. As a part 
of farmers' sale of meat is to other farmers, this correction 
causes total farm consumption of home-produced meat to be 
understated. On the other hand, failure to conect would credit 
as farm consumption the quantity sold to nonfarmers. 

Data so computed show that farm families' use of home-pro
duced beef was only about 4 pounds per person in the 1920's and 
1930's, but is now more than 13 pounds. Use of home-produced 
pOl·k increased from just under 50 pounds in those early years to 
well over 50 in the 19'10's, then slid off Tapidly to its recent aver
age of less than 4.0 pounds. 

Farmers' use of home-produced pork in 1925-29 was 13 times 
that of beef; in 1958, was 3 times. 

The above data are too meager to permit reliable appraisals to 
be made as to how much popUlation redistribution has affected 
consumption of meat. Ho\yeyer, a hypothetical calculation will 

10 Taken from unpublished data prepared by Dr. Hildegarde Kneeland on 
file in the Commodity Analvsis Branch, Economic Research Service, U.S. 
Department of Agriculture.. 
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TABLE 6.-Cons~tmpUon of meat per pe?'son by farm families f'rom 
their own slaughtm', 5 yea?' avemges, 1925-29 to date 1 , 

Lamb 
Period Beef Veal and Pork Total 

mutton 

POllll(/S POllnc/., POll1ICL~ POllnds POll lid.• 
Average: 

1925-29 3.7 1..3 0.5 48.5 54.0 
1930-34 ---------------- 4.0 1.4 .7 50.8 56.9 
1935-39 ---------------- 3.9 1.4 ,7 46.3 52.3 
1940-44 4.8 1.6 I .. 52.4 59.5 
1945-49 6.8 2.1 I .6 54.6 64.1 
1950-54 8.'7 2.4 .5 42.2 53.8 
1955-59 ---------------- 13.8 3.4 .6 38.3 56.1I 

1 Computed as the number of head slaughtered by or for farmers multiplied 
by average yield per head, less estimated sales. These estimates do not in
clude all meat from farm slaughter consumed by farm families, as some sale:,> 
of horne-produced meat doubtless are to other farmers. 

illustrate ho\v great might be the effect of farm-nonfarm popula
tion change together with new farm dietary habits. If the farm 
population in 1955 had been the same percentage of total 
population as in 1920, namely 30 percent, it would have been 
48% million. This is 27 million more than the actual number 
in 1955. Assuming that the meat eating rate on farms in 1920 
was 80 percent the nonfarm rate but the rate for beef was only 
40 percent that for pork, and that in 1955 the farmers' meat use 
was 89 percent of nonfarm and beef was 98 percent that of 
pork, we can calculate how many pounds of beef and pork con
sumption were represented in the movement of farm population 
to towns and cities and in changed farmer eating habits relative 
to nonfarm. 

If as high a percentage of all the population had been on 
farms in 1955 as in 1920, and the nonfarm meat consumption 
in 1955 were the same as actually existed but the farm I'ate bore 
the same relationship to it as the farm rate bore to the nonfarm 
rate in 1920, total U.S. consumption of pork would have been 
greater by 1 billion pounds 01' 9 percent than it actually was, 
but beef consumption would have been smaller by 2 billion 
pounds or 15 percent. Combined beef and pork consumption 
would have been less,hac1 1920 relationships prevailed in 1955, 
by 1 billion pounds or 4 percent. 

In the increase in meat-eating due to population redistribution 
and changed meat diets on farms, beef-eating gained at the ex
pense of pork. This took place in part because nonfarm con
sumers tend to be more "beef-eating" than are farmers, and 
also because farm people today eat a lot more beef than did 
those of yesteryear. 

Migration to cities may be said to have enlarged total meat 
consumption-if capacity to fil1 the larger demand is assumed
because city families eat more meat pel' person than do farm 
families. But apart from migration, if the ratio of farmers' to city 
folks' meat eating has actually improved as indicated in the ex



ample, that too, of itself, has helped to increase total meat con
sumption in the United States. 

These illustrative data are not accurate enough to be incor
porated in statistical price analysis. It seems clear, however, 
that the farm-to-city population shift and changed eating habits 
of farm people have been very substantial factors in the historical 
growth in demand for all meat, and even more influential in the 
disproportionate growth in demand for beef relative to porkY 

TECHNOLOGICAL AND INSTITUTIONAL FACTORS IN DDIA~() FOil "MEAT 

Hand in hand with economic growth of the U.S. economy have 
appeared institutional and technological developments of much im
portance to demand for meat. They influence demand in total, but 
they have a differential advantage among kinds of meat. 

They have been part and parcel of the overall growth in our 
economy. Even more than population redistribution, they have 
escaped separate inclusion in statistical analysis. So long as 
further progress of similar or equivalent nature accompanies 
economic growth in the future, their common identification pre
sents no problem. Demand for meat would continue to bear 
about the same trend relationship with national income as it has 
in the past. It seems likely that concmrent progress may be 
expected, and that such an assumption may safely be made. 
Nevertheless it wiII be helpful, and will put us on guard in in
terpreting projected futme trends, if some of the historical 
developments are separately identified. Certainly if the past in
terassociation should be lost in years to come it would be neces
sary to deal ,vith various influential developments separately, 
not as a composite paclmge. 

Several of the principal items in technological advance as it 
affects demand for meat have already been described. Foremost 
is that in refrigeration. Electric refrigerators became common
place in urban homes during the 1920's. By 1950, only 14 per
cent of mban homes lacked them. (43) On farms their appear
ance came later. In 1940 a mere 15 percent of farm families had 
a mechanical refrigerator. By 1956, however, 90 percent were so 
equipped. (1) Farm families were not quite so underprivileged 
in earlier years as these data suggest, as they, together with vil
lage people, were the primary users of frozen food lockers. 
These numbered a million by 1940 and about 4% million by 
1958.12 

Farmers also have shared in the convenience afforded by home 
freezers. Total freezers in use in the P.S. were estimated at 
10V:1 million for December 1958. (9, p. 59) In 1956, 39 percent 
of farm families had a freezer. (1) 

11 This demographic influence on meat consumption is not confined to the 
United States. A West German study concludes that "the population shift 
from the farm to the nonfarm category ... means a lower consumption ... 
of pork. .. With beef the situaticn is (the opposite) ... ; additional beef 
supply becomes necessary as the per capita consumption of the urban popu
lation is considerably higher than that of farm population." (50) 

12 Estimated from data published by the li'armel' Cooperative Service (19). 
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Technological and institutional factors combine in changed 
methods of meat production and merchandising. Most dramatic 
among these, in their effect on demand, are those at the retail 
level. The following major ones may be listed: 

1. Inc1'eased s·ize of stores and 1'etailing fi1·ms. "During 
the 1920's most food retailing was done by relatively small 
independent stores. In contrast, less than 20 percent of the 
food product sales in 1957 were made by independent, un
affilia ted retailers." (49, p. 29) 

Recently the greatest growth in food retailing has been 
that of supermarkets, both chain and independent. "Super
market sales increased from 43 percent to 62 percent of 
food store sales in 1952-56 ..." (49, p. 30) 

Prime feature of supermarkets is their mass handling of 
food, presumably at a gain in efficiency and Teduction in cost. 
"Supermarkets first attracted customers by selling at lower 
prices. To do this they adopted self-services, eliminated 
credit and delivery, and sought to reduce operating costs 
wherever possible. Furthermore, they probably obtained 
economies of scale which helped them cut pTices." (49, p. 30) 

2. Self-se1'vice display of 1neat. In years after World War 
II, retailing of meat by display, pre-packaged, in self-service 
selection trays was Tapidly adopted. By 1958 approximately 
50 percent of all meat was sold in self-service meat depart
ments.13 

Self-service can have an effect on demand for one kind of 
meat versus another, or certain cuts versus others, or cer
tain grades relative to others. It would be assumed, of 
course, that retailers adopted self-seTvice because it would 
increase profits through either reduction of cost or increase 
of sales. Demand for meat would be increased, in the 
classical definition, only if more meat were bought at the 
same price, or if an increase in purchases in response to 
lower price were greater than normal. 

Such scattered data as can be found point to the influence 
of self-service as positive, and as largely confined to beef 
rather than pork. Kramer (17) reports from a study made 
in Flint and Grand Rapids in which one-half of paired stores 
converted to self-service and the other half did not. He 
concluded that "... the stores which converted to pre
packaged meat merchandising sold more meat than before 
they converted and, also, increased their meat sales relative 
to the butcher-service meat stores." 

Moreover, "... self-service beef did increase the sale of 
beef." But "... self-serving pork did not increase the sale 
of pork." 

The Michigan study appears to confirm the impression re
ceived so often in talk with members of the retail trade, that 
beef displays more effectively in self-service than does pork. 

13 Only 11 percent of all grocery stores were estimated as selling meat by 
self-service in 1958. The number was made up of 60 percent of all chain 
stores and 6 percent of independents. The larger size of chain stores ac
counts for the estimate of 50 percent for volume of meat. (20, p. 44) 
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"It was believed that the 'eye appeal' of a nice cut of beef 
wrapped in film caused beef sales to increase in the self
service store." (17, p. 16) 

Self-service retailing probably has been of differential bene
fit to beef over pork, but it has been of most aid to the 
higher grades of beef. Higher grade beef displays well. 
Lower grade does not. Said the Vice-President of Safeway 
Stores, "Self-service ... has accentuated the demand for the 
higher quality meats . . . soft, watery meat will not hold 
up well in self-service. 

"Commercial (the new Standard) grade beef will only 
hold its bloom about 24 hours ... grass or short-fed beef 
with higher moisture content will lose more tissue fluids 
which affects the appearance of the packages." (23, p. 13) 

3. Aclt'ertising and 1JrOmotion. A hallmark of all modern 
merchandising, advertising and promotion have been brought 
to bear on trade in meat also. Advertising of meat now 
runs into about 100 millions of dollars annually.H 

Here too, accurate estimation of impact is difficult.I5 There 
is evidence that beef has profited more than other meats. 
Beef has come to be regarded as "... the backbone of the 
retail meat business." Food chains reporting in a survey 
said that "... 29 percent of their advertising dollars was 
spent on meat," and beef was a little more than half of the 
meat total. (49, p. 30) 

When the U.S. Department of Agriculture attempted to 
assess the effects of a lamb promotion campaign carried on by 
the American Sheep Producers Council, it found "the degree 
of success observed" to be related to the merchandising efforts 
conducted by the stores themselves. In particular, chains 
merchandised lamb more aggressively than independents dur
ing the promotional period. This was indicated by: (1) an 
increase in the variety of cuts offered consumers; (2) a larger 
increase in the proportion of meat display space given the 
product i and (3) more extensive use of in-store advertising
of lamb." (1/), p. 2) 

c1. Fedeml gracZing of ?neiL A fourth institutional change,
already touched on, is increased Federal grading of meat. In 
1958, half of all beef produced, a third of lamb and a seventh 
of veal 'vas federally graded (figure 9, page .:10). Of meat 
sold fresh, to which grading is largely confined, the propor
tion solcI graded is higher. 

Grading as a factor in market ciemand is closely allied 
with growth of supermarkets and of self-service. Federal 
grades have also been a convenient basis for much advertis
ing ancI promotion. Grades anel standards of beef have been 
an agent of both increasing differentiation, and improving
quality of product. 

"A uniform Nation-wide grading service for meat is help

"Estimate made by Max Cullen, Assistant Executive Secretary, National 
Live Stock and l\Ieat Board. It is composed of about $50 mi!Iion ~ach by
packers and by retailers. 

,. Frederick V. Waugh has redewed the problem and the limited success to 
date (48). 
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ful to both consumers and producers. Consumers can learn 
to recognize the several Federal grades for fresh meat much 
more easily than they could a variety of private brands. 
Federal grades are an effective basis for transmitting con
sumers' desires to producers. The Federal grading system 
has been an educational tool for programs to improve 
quality in meat animal production. 

"Widespread use of Federal grades has been a factor ac
counting in part for the steady growth in U.S. demand for 
beef." (3, p. 20) 

FACTORS IN LONG-RUN CHANGES IN PRODUCTION 

It is axiomatic that the long-run growth record for any com
modity is determined not only by secular trends in its demand, 
but also by the capacity of production to fulfill whatever challenge 
demand sets for it. Emerging strength or weakness of demand 
is both a controlling force over production and a standard by 
which its adequacy is measured. 

Productivity becomes a part of a study in long-run growth for 
yet another reason. Identification-that is, the separation of the 
forces of supply and demand-is often cited as complicating 
short-term price analysis. It does so; but it also has a bearing 
on interpretation of long-run trends. How readily and widely 
a product is made available can influence how insistently it is 
demanded. Over time, demand can be cultivated or discouraged 
by the very fact of the efficiency with which supply is provided 

MEAT PRODUCTION 
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to satisfy it. Analytically, this takes the form of different elas
ticities of demand in the short and long term, to 'which attention 
will be called in a later section. 

The record of meat production in the United States is one of 
prolonged expansion, at a slo'w rate until the 1930's and swiftly 
since (fig. 4). Between the decades of 1901-09 and 1930-39, 
meat production increased at an average rate of slightly over 
one-half percent per year. From 1930-39 to 1950-59 the aver
age annual rate of increase was 2 percent. 

From the early 1900's to the 1930's, the increase in production 
failed to keep pace ,,-ith population. Meat consumption per per
son, reflecting the lag in supply, declined from 1G3.9 pounds in 
the first decade to 130.6 pounds in the fourth (1930-39). Even 
though popUlation growth itself speeded up beginning in the 
early 19c!0's production advanced even faster. The average con
sumption of 1950-59, at 153.8 pounds, was well above 1930-39 and 
approximately equal to the le\-el of the first years of the century. 
Peak years of the 1950's set new record highs. 

Figure 5 graphs these changes in consumption per person. 
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More descriptive of trends for individual meats is the sectional 
chart of figure 6. This is a semi-log chart, on which equal ver
tical distances represent equal relative rates of change. 

The trend in consumption of all meat per person since 1910 
has been one of symmetrical downtrend and uptrend, tracing a 
COl1caYI? curye. )'Iost of the reversal of trend is ascribable to suc
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cessive decline and increase ill consumption of beef. However, 
beef consumption made more net gain at the end of the period 
than did total meat. The gain fOl' beef at that time partly coun
terbalanced a decline for pork. Pork consumption per person has 
slowly edged lower in recent years. 

Sharpest variations. in percentage terms, have been in con
sumption of veal and lamb. Supplies of veal have been primarily 
molded by swings in the cattle cycle, as slaughter or withholding 
of calves has been a controlling factor in the cycle. Sheep pro
duction has been so volatile in size, character and location that 
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no generalized explanation is possible for the fluctuations shown 
in lamb and mutton consumption. 

The overall trend in veal consumption was upward until the 
1930's, but has been variable since. The trend in lamb consump
tion was level until the 1930's, but has been downward since. 

TECHXOLOGY IN PRODl!CTION 

As meat animals are not a primary enterprise but a converter 
of raw product, the output capacity of the industry is deter
mined in great measure by the supply of raw product at its dis
posal. Certainly this is true for all livestock as a whole. Reasons 
are three: 

(1) Livestock are almost the exclusive outlet for feed produc
tion. Except for net addition to storage in some years, about 
85 percent of all feed grains produced, and virtually 100 percent 
of all forage, is fed to livestock. 

(2) Supplies of feed limited the volume of livestock produc
tion in most years until government storage ,vas begun. Only 
recently, when stocks of feed grains began to accumulate in gov
ernment hands, has livestock production failed to keep pace with 
production of feed. 

(3) The efficiency of conversion of feed to livestock products 
has been improved only very slowly. Technological gains in the 
livestock industry have been quicker to appear in use of labor 
and capital than in use of feed (see below). 

The striking expansion in production of meat in the U.S. since 
the 1930's was made possible by an almost equally striking up
trend in production of feed. The feed grains particularly have 
displayed a fast increase in output. Data are in table 7, which 
presents indexes of feed crop and of meat animal production. 
From the 1930's to 1955-59, meat animal production increased 
60 percent. This gain was greater than that for forage feeds, 
which increased ell percent, but exactly equaled the 60 percent 

TABLE 7.-P1·oduction of feed crops and ')neat animals, five-year 
averages, 1920-59 

(Index numbers 1947-49=100) 
--,--·--~"'------T-------

I Hay I Commercial 
Year Fe~d ! and . high protein Meat 

grams I forage : feeds ' animals 

--------I-~--- -!
1920-24 ________________ 1 I 

75.41925-29 _. ______________: ~~:~ I ~~:~ .--~=:-=::==:=: 76.21930-34 _________________ ; 74.6 ! 77.2 41.7 80.41935-39 ________________ : 77.4 : 89.6 52.6 I 75.01940-44 _______________-1 
95.2 109.2 i 82.6 i 103.6 

1945-49 ------------- ---I 100.4 103.4 ; 97.6; 100.81950-54 ________________ _ 102.0 108.6 I 127.8 • 116.01955-59 ________________ : J 24.6 116.6 f 1!51.;) r 125..t , 

-l-Consumptlonclita.--producfionamCcoilsuinptioniildexes are-similar. 

Compiled from reports of Changes in Farm Production and Efficiellcy, 
(3.5) j Consumption of Feed by Livestock, 1909-57, (37). 
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rise in feed grain production. Still greater, however, was the 
increase over this period of time in production of protein sup
plement feeds. 

Supplies of feed available to productive livestock (meat and 
dairy animals, and poultry) have increased somewhat more the 
last 40 years than has total feed production. This is true be
cause the number of horses and mules on farms has decreased. III 

Relative to other productive stock, meat animals have neither 
gained nor lost much ground as a claimant on feed supply. Re
cently, a fast increase in poultry production has created a strong 
competitive demand for feed. On the other hand, a declining 
consumption rate for butter over many years has tended to re
lease feed from production of butter to that of meat. 

TABLE 8.-Index numbers of 'rneat an'imal P?'oel1wtion per man

hour anel livestock 1n'oel1wtion 1Jer 'unit of feed feel, 


five-year averages, 1920-59 


Production per 1,000 
Meat animal produc- i feed units fed 1 

Year tion per man-hour \- ---- .---
(1947-49=100) I Cattle and I H • I All

! calves' logS I livestock 3 

--------1---------- ------, ,----
Unit...,Pou.nd.<J l'o""cL.1920-24 __________-1 91 

I 
173 

I 
, 16387 : 

1925-29 ___________1 90 93 ! 184 ! 188
1930-34 ___________ , 90 109 190 , 202 
1935-39 ___________1 89 109 193 ! 199
1940-44 ___________ , 98 100 19fJ i 189
1945-49 __________-1 99 102 186 i 183
1950-54 __________J 105 107 193 ; 192 
1900-0-- -9 ___________1j 111 106 186 : 189 
--------'--._-----------_.- ~- --------~.-

, 
~ .. _- -.. -.~...---

1 Year beginning October 1 of previous calendar year. 
• Liveweight production. 
3 Milk production per cow or its equivalent computed by weighting produc

tion by all feed consumed, including pasture. 
Compiled from l'eports of Changes in Farm Production and Efficiency, 

(35); Livestock-Production Units, Annual 1910-57, (.'/6); Consumption of 
Feed by Livestock 1909-56, (37). 

Ratios between total feed consumption and livestock produc
tion have not changed much since the middle 1920's (table 8). 
They show only a small improvement in feeding efficiency as 
measured by this aggregate comparison. For hogs and beef 
cattle individually, the conversion l'atios have increased some
what more. The limited gain in the overall ratio is due to sev
eral factol's, among which are (1) the l'elatively smaller increase 
in forage than in feed grain supplies; (2) a shift among classes 
of livestock from more efficient users of grain such as hogs to 
less efficient ones such as cattle in feedlot feeding; (3) more in
tensive feeding for high production, notably of dairy cows. 

Moreover, there has been no great economic pressure to im
prove feed cOllversion ratios. Feed, the most basic factor in pro-

I. For a cOlllprehensive analysis of factoi's underlying the increase in total 
food supply of the U.S., see (5). 
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duction of meat animals, has been produced in such generous 
supply that there has been little urge to economize on its use. 
Insteacl, as feed has become cheaper relative to costs of labor 
and other factors of production, it has tended to be substituted 
for those factors. 

Technological progress has found its chief expression not in 
improved feed input-livestock output ratios but in rising efficiency
in use of labor and capital. 

In the economy of the United States, efficient employment of 
labor has long been a fundamental objective. That objecth"e 
has been achieved to significant degree in production 
of meat animals. Even so, meat animals have lagged 
far behind field crops in this respect. Production of meat ani
mals as practiced has continued to require "husbandry." Mecha
nization, impersonal and efficient, has not proved a ready replace
ment. Indexes of labor efficiency in meat animals in 1955-59 
show a 28 percent improvement since 1920-2·1 (table 8). By con
b·ast, production of crops per man-hour has more than trebled 
since those years. 

More dramatic than feed efficiency among productivity gains 
in meat animals has been that relative to capital im"estment. 
This is demonstrated by statistics of output per year in relation
ship to the size of breeding stock inventory. A rising output per 
CO\\-, sow, and ewe is clearly in evidence (table 9). This demon
sh·ates not only an increased output relath"e to breeding animals, 
but also in terms of housing and other capital investment that 
is pl'o\'iclecl ill a direct ratio to size of the breeding here!. 

Highel' productivity per breeding animal has also helped to 
make possible the higher pl'oductivity of labor in meat animals. 

In the;) years of 1955-59, an average of 586 pounds of cattle 
and calves \\"as produced per cow in the inventolT January 1. 
In 1925-29, procluction per cow "was 390 pounds (table 9). The 
3D-year gain in productivity "\\'as 50 percent. 

TABLE 9.-ProducUvity of breeding herds: Annual liveweight 
production pc)' C01C, sow, an(~ eu'(', 5-year averages, 1925-59 

Liveweight production of-

Year Cattle and 
Hogs per sow Sheep and lambscalves pel" 

, cow on farms farrowing per e\\"e on farms 
during year January 1January l' 

['0 (II'I.~ [101,,,,1.<{
1925-29 390.2 1,15'/.7 58..)
1930-34 :398.G 1,20;).1 52.8
1935-39 :399.8 1,21:3.7 55..1
19,10-4"4 460.5 1,:329.0 59.2
1945-49 .t54.'i 1 1,391,4 61.81950-54 V5G.9 1 1,410.0 6fl.!)
1955-5!J 58-i.G 1,478.3 75.8 

• Beef and clai ry combined. 

Dedvecl from data furnished by EC'ol1omic and StatblLicai Analysis Did
SiOll, Economic Research ServicE', L<.S. Department of Agriculture. 



For hogs, the number of sows farrowing per year is a better 
base for comparisons than the number on farms January 1. Live
weight production per sow is high. In 1955-59 it averaged 1,478 
pounds, 28 percent more than the 1,155 pound average for 1925
29. 

Production of sheep and lambs per ewe likewise has risen ap
preeiably. At 58 pounds in 1925-29, it was up 31 percent to 76 
pounds in 1955-59. 

These gains in productivity are attributed to the whole complex 
of advancements in meat animal production, usually referred to 
under the caption of "scientific agriculture" or "new technology." 
They embrace genetic improyement in breeding; higher per
centage crops of calyes and lambs and larger litters of pigs; and 
better feeds and rations that shorten the time required for young 
slaughter animals to reach market weight (ct. 27, Aug. 1956, 
pp. 15-20). . 

DIFFEnEXTlATIOX OF MEAT 

As more and more producing firms cater to the whims and 
preferences of consumers, products are modified in great or small 
measure. They are differentiated, and the economic ::;ystem be
comes more complex and institutionalized; it may become one 
not of "perfect" competition but of monopolistic competition. 

This is particularly true for traditional items of (;onsumption. 
It is true because affluent consumers need not be satisfied with 
commonplace forms of a good, but can, and do, select for dis
tinctiye features or qualities. They are ready targets for differ
entiation, either genuine 01' proclaimed. They in fact proyide 
the economic base for differentiation. 

Until perhaps the present century, the various meats were l·e
garded as essentially standardized products. Beef was beef, and 
pork was pork The chief differences recognized in fresh meat 
were in the cuts that might be chosen from a carcass. 

For pork, this assumption of uniformity continued unchallenged 
until recent years. Only in the last decade has a growing 
sensitiyity to fatness in pork led to a proclamation of grade 
standards for hog carcasses, and to a clamor for producing a 
"meat type" hog. 

For beef, on the other hand, quality differences were recognized 
eal'ly in this century. These were incorporated into grade stanc1
cuds, and since 1927 the United States Department of Agricul
ture has made a,"ailable a sen-ice of grading carcasses of beef 
according to Federal standards. 

Not smprisingly. the recognition of quality differences in beef 
that gave occasion to setting up grade standards for beef also 
resulted in a change in kind of beef produced. The quality 
make-up of the annual beef output was substantially different in 
the 1950's than it was in, say, the 1920's. 

Consequentl;y, it is not possible to trace the economic c1eyelop
ment of beef, and beef cattle, in this century as of that of a single 
invariable commodity. Instead, the recent history cJ beef is that 
of a material transformation of the beef producing industry and 



of the kind of beef produced. The one-time pl'eponderance of 
grass fat beef, much of it from cows including cull dairy cows, 
has been replaced by a very sizable out-turn each year of beef 
from animals of "beef" breeding. Many beef animals are now 
finished on grain 01' other concentrate feeds in a farm or com
mercial feedlot. In 1960, more than half of all beef produced 
was fed beef. 

Beef thus jOins many other commodities in the complexity 
brought to analysis by alteration in its form. In effect, differen
tiation itself has been a variable to be considered in historical 
analysis alongside production and price. 

Although measurement of differentiation in a single index is 
impossible, the trends in commodity make-up can be shown. Fl'om 
1923 to the middle 19~10's, the percentage of steers, of cows and 
heifers, and of bulls in federally inspected cattle slaughter did 
not change greatly. Cyclical fluctuation was marked but there 
was no secular trend (fig. 7). Since the middle 1940's, however, 
the proportion of steers and heifers in slaughter has risen a 
great deal, replacing cows and bulls. 

Although it ma)T be explained as a response to growing con
sumer demand for higher quality beef, the change in composition 
of slaughter has the following production base: (1) Numbers of 
beef type cattle have increased a great deal more than numbers 
of dairy cattle. Slaughter of dairy stock consists largely of 
cows and calves, mar]~eting of which is incidental to milk pro
duction; but beef cattle slaughter includes many steers and heifers 
raised for the purpose. (2) More calves are born per 100 cows 

CATTLE SLAUGHTER BY ClASSES 
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now than formerly as management practices have improved, This 
increases the number of steers and heifers that can be produced 
relative to number of cows, (3) Artificial insemination has I'e
duced the number of bulls in herds and the number slaughtered, 
(4) Strong demand for fed beef, declining costs of feed, and 
better breeding have resulted in l'aising more beef calves to ma
turity as steers and heifers, 

Feeding of cattle for a period before slaughter was already 
extensive in the Corn Belt during the 1920's, It has since mul
tiplied several times and has moved to other areas also, the 
West most of all. 

TABLE 10.-Beef cattle: Nurnbel' on feed and feel cattle 1na1'keted, 
1922-60 1 

-----,---"-'-----------------------,------
Number Number Fed cattle as 'I Fed beef as 

cattle fed cattle percentage ,percentageYear on feed marketed all cattle l all beef 
January 1. during year slaughtered I produced 

_____ ,._----______1 _ 

/,1100 
heml Percr"t t Pcr(·('1tt 

1922 --- ....~-----------. ----------' 24.8 ;i 

1926 

1923 28.0 '1 
1924 26.1 : I 
1925 24.5 '\ 

----------------~ ---------- 25.7 '\ 
1927 26.8 • 
1928 28.3 
1929 29.9 , 
1930 3,113 : 30.5 ,I 
1931 3,025 30.0 : I 
1932 2,878 29.2 ' 

999 ,t. Less than1933 3,080----------------' 
2,890 18:7 ,: 30.1934 

1935 2,215 19.4 'I 
1936 3,202 , 26.6 ! 
1937 2759 :----------------~ 23.6 j' 

1938 3:336 ! 31.0 ' 
1939 3,303 31.6 'I 
1$HO 3,633 34.9 " 
1941 4,065 36.1 :I 
1942 4,185 34.3 : ----------------l 
1943 4,445 I 37.4 i i 
1944 ----------------: 4,015 ! 30.9 " 
1945 4,411 : 32.0 ' 38.7 
1!)46 4,211 ! 30.3 ! 36.5 
1947 4,322 ! 28.3 34.1 
1948 3,821 ! 30.3 : 37.3 
1949 4,540 41.6 : 48.8 
1950 4,390 39.8 ; 46.6 
1951 4,534 42.1 _ 4!J.0 
1952 4,961 t 43.0 ; 50.5 
1953 5,762 ' 35.3 '12.3 
1954 5,370 ! 34.4 i 41.0 
1955 5795 37.9 " 44.7j 

1956 5;92!J 1 38.3 j 45.2 
1957 6,122 1 39.2 45.8 
1958 5,898 ! 44.5 50.7 
1959 6,601 : 51.1 57.6 
1960 7,173 I 50.7 57.0 

'1!J22-41 hom table 28, page 105. 
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Estimates of the number of fed cattle slaughtered and quan
tity of fed beef produced are derived from published data on 
cattle feeding. Estimates of the number of cattle 011 feed Janu
ary 1 have been issued each year since 1930. Shipments of feeder 
cattle and calves from public stockyards have been recorded since 
1915. Beginning in 1948, quarterly data on fed cattle market
ings have been published for selected States. Data on receipts of 
fed steers at Chicago Jj have been collected since 1922, and similar 
data for several other markets, as well as data on receipts of 
fed heifers, are available for recent years. These various series 
make it possible to estimate fed cattle slaughter and fed beef 
production with reasonable accuracy. Summary data are pre
sented in table 10. 

Fed cattle made up just over 25 percent of all cattle slaughtered 
in the 1920's. In the last few years they have averaged nearly 
,10 percent of all slaughter, and recently exceeded 50 percent. 

GIlADES AS DU'FEIlENTIATION 

Beef that has been fed usually falls in one of the higher grades, 
Good, Choice, or Prime. It is estimated that in 1956 about 48 
percent of all beef was of those grades. 1956 was a year when 
many lower-grade cattle were slaughtered, as severe drouth and 
low prices caused many herds to be reduced in size. In 1952, 

DISTRIBUTION BY GRADES 

OF BEEF STEERS SOLD AT CHICAGO 
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when cattle hel'ds were being expanded and high-quality animals 
predominated in slaughter, 61 percent of all beef was estimated as 
of the same thl'ee gl'ades, Doubtless in 1958 and 1959, yeal's 
similar to 1952, the percentage in those grades was again around, 
or above, 60, It may have decreased slightly in 1960, 

Table n presents a grade distribution for beef output for the 
only three years for which estimates have been made, 

Although data for earlier years are not available, it is virtually 
certain that less of total output was of the three top grades years 
ago than recently. The estimates of proportion of fed beef 
(table 10) suggest as much. Additional evidence is provided by 
data on the grade distribution of fed steers received at the Chi
cago mar]{et (fig. 8.) It may be noted that in the 1920's the 
percentage of Choice steers was about 38 percent but it has in
creased to about 60 percent recently. The percentage of Prime 
generally increased until World War II years but has declined 
since. The Choice grade has gained at the expense of the highly 
finished Prime, as well as having displaced much of the lower 
grades. 

TABLE n.-Estimated dist?'ibu,t'ion of beef 1Yfod'lwtion, by grade, 
1947, 1952, 1956 

Grade 1 19472 1952 3 1956 2 

Percent Percent PercentPrime _______________________________________ 4.3 6.0 4.2
Choice ______________________________________ 26.7 36.2 32.8Good _______________________________________ 19.8 18.7 21.1 

1-----1----1-----Top 3 grades __________________________ 50.8 60.9 58.1 
1-----1----

Commercial and Standard ___________________ _ 18.0 14.0 15.9Utility _____________________________________ _ 16.6 12.7 12.9
Canner and Cutter __________________________ _ 14.6 12.4 13.1 

---1------All grades ____________________________ 
100.0 I 100.0 100.0 

1 Grades as in use since June 1, 1956. Data for all years refer to those 
grade definitions. 

=Year of reduction in cattle numbers on farms. 
3 Year of expansion in cattle numbers on farms. 
Compiled from Livestock and Meat Situation, March 1958, (27). 

Although the Chicago market is not truly representative of 
other markets, trends in steer receipts at Chicago almost cer
tainly conform in general direction to those on other markets. 

Most of the increased differentiation in beef, veal, and lamb 
has been expressed in terms of Federal grades. Use of the Fed
eral grading service has increased steadily. In 1960 approxi
mately 49 percent of all beef produced commercially, 17 percent 
of veal, and 37 percent of lamb and mutton was Federally graded. 

Grading '.vas compulsory during the two price control periods 
of .,Vorld War II and the Korean conflict. After each period 
the volume of grading fell off sharply, yet held a net gain (table 
12 and fig. 9). 
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FRESH OR FROZEN BEEF, VEAL 

AND LAMB FEDERALLY GRADED 
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TABLE 12.-Quantity of meat graded by the U.S. Department of 

Agriculture, and its proportion of all commercially 


produced meat, 1937-60 


Percentage of commercialQuantity graded production 
Period 

Veal and Lamb and Veal and Lamb andBeef Beefcalf mutton calf mutton 

Million Million Million 
1w 'un(is pOllnds pOlmds Percent Percent Percent 

Average:
1937-42 ___ 729 23.2 35.2 9.7 2.2 3.9 
1943-46' __ 7,774 1,116.6 978.8 86.0 78.9 96.4
1947 ______ 2,931 236.5 208.9 29.0 15.8 26.8 
1948 ______ 2,022 133.6 146.6 23.1 10.1 20.1
1949 ______ 2,280 104.2 107.6 24.9 8.4 18.3 
1950 ______ 2,262 78.0 110.4 24.5 6.9 19.0 
1951' _____ 6,250 680.0 365.4 73.1 70.0 71.9 
1952' _____ 8,784 1,029.7 567.4 94.1 95.3 89.4
1953 ______ 6,529 380.1 245.1 54.2 26.2 34.3 
1954 ______ 5,708 337.2 250.1 45.3 21.7 34.7 
1955 ______ 6,050 305.6 242.7 45.8 20.6 32.6 
1956 ______ 7,027 306.9 233.3 49.9 19.9 32.0 
1957 ______ 6,947 263.3 258.8 50.2 18.3 37.3
1958 ______ 6,456 179.0 242.1 49.7 16.2 35.9
1959 ______ 6,7S7 171.1 257.4 50.9 18.4 35.6 
1960 ______ 7,067 176.9 282.1 49.2 17.3 37.4 

'Gradmg compulsory under price control regulatIons durmg most or all of 
period. 

Compiled from Livestock and Meat Situation, July 1959, (27). 
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A very high proportion of all beef sold fresh is now federally 
graded. Not much beef for processing receives Federal grading. 

While incl'eased utilization of grade distinctions constitutes 
differentiation, the grading system itself is fLxed over rather 
long periods of time. The system, once adopted and if allowed 
to l'emain too long unchanged, can retard further differentiation. 
However, both the two modifications in beef grades in recent 
years were in the direction of added differentiation. In 1950, a 
grade that had been largely unused was dropped and the old 
Medium grade was divided into Good and Commercial. In 1956 
the Commercial grade was further divided as a Standard grade 
was split off. 

Another possible road to differentiation is that of private 
brands. Soon after Federal grading was begun several national 
packers introduced their own private brands for fresh meat. 
(Brands for processed products had been in use for many years.) 
They first did so in August 1927 after Federal grading was be
gun in May (49). Packers were relatively successful in promot
ing their private brands of beef up to World War II. During 
the war, Federal grading was compulsory under the Office of 
Price Administration (OPA). Since then, Federal grades have 
provided the dominant system of marking beef. In recent years 
some retail chains have adopted their own labels for fresh beef. 
If the Federal grading service were to be discontinued, differen
tiation by private branding \vould mushroom. 

Most beef sold fresh at retail is sold by cut. Cutting systems 
have doubtless become more elahorate over the years. Never
theless, the anatomy of the bovine does not lend itself to a great 
increase in differentiation through introducing new cuts. 

By processing, on the other hand, a great variety of products 
can be developed. For fresh beef, brand names reflect little 
unique contribution by the branding firm; they relate only to 
selection. That is, a brand on a fresh cut indicates chiefly the 
criteria and exactness of selection made from the raw product 
available, plus any differences in trim and aging applied. No 
other distinguishing treatment is possible. For processed beef, on 
the other hand, brand naming is well adapted as a differentiating 
device. In processing there is choice as to formula or recipe, and 
the product can be standardized according to individualized spe
cifications. 

In beef, the mortality rate for attempts at brand-name process
ing has been f(lirly high. A new form of merchandising, selling 
of prepackaged frozen beef cuts, offers a wide field for shift to 
branded product, but its acceptance has been slow. 

If perishability of beef and other meat should be eliminated, 
so that retailing of prefabricated, branded product should re
place the present selling of fresl1 cuts, differentiation wouid be
come the rule in meat distribution. 
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TRENDS IX PRICES AND EXPENDITURES 

PRIC,E DNfA FOR BEEF 

The standard price series for beef at retail are those of prices 
vf retail cuts collected by the U.S. Bureau of Labor Statistics. 
Prices for each cut (not hamburger) are held to apply approxi
mately to U.S. Choice grade. How nearly this is true is open to 
question. However, no test data are to be had, and the pl'ices 
are usually accepted at face value as essentially those of Choice 
beef. 

Prices are collected for only a few cuts. Either a price analysis 
must be confined to those cuts, or averages for all cuts must be 
computed. The Economic Research Service regularly calcu
lates an all-cut average in connection with its work on farm-to
retail price margins. It does so by"... grouping the estimated 
::werage yields of retail cuts from 100 pounds of carcass. In 
grouping ... consideration was given to similarity of price trends 
and to the wholesale cut from which the retail cut comes." (30, 
p.78) 

The BLS price data are taken for days at the first of the l'e
porting "week, avoiding the prices of weekend specials. Professor 
Worldng has called attention to the possibility of sizable error 
in price series so computed. Also, he found an arbitrariness in 
splicing at several points of discontinuity in BLS price series, and 
he called attention to differences in all-cut prices that could 
result from various methods of weighting (51). Riley found 
actual prices paid by Lansing', Michigan, consumers to ,-ary more 
from week to week than did BLS price quotations for Detroit. 
"Presumably this variation in Lansing prices reflected more of 
the effects of 'specials' and to some extent changes in commodity 
composition from one period to another." (22, p. 90) 

After enumerating possible flaws in statistics, little choice re
mains than to accept, as \Vorking did, "in spite of ... difficulties, 
the United States average retail price of the various cuts of meat 
as reported by the Bureau of Labor Statistics ..." (51, p. 32) 
'Veighted all-cut averages used here are those of the Economic 
Research Service, as modified to an all-grade average by the 
procedure that follows. 

Composite average retail prices for Choice grade beef are pub
lished regularly (;28). In the past these prices have been used 
for analysis of the retail price of beef. Justification "tas dual: 
(1) Choice grade is the grade of largest volume. It is by far 
the largest for beef sold fresh. (2) No other retail price data 
are available. 

Choice beef is not terribly unrepresentative of all beef sold at 
retail because much of lower grade beef goes into processed prod
ucts, for which the expense of processing is a cost that is absent 
in selling of fresh beef. Hence, the price of lower grade beef 
in processed forl11 at retail is not greatly below the price of 
Choice beef sold fresh. 

Nevertheless, use of Choice prices in price analysis is not en
tirely satisfactory. Certainly the value of all beef as computed 
frol11 Choice prices overstates true value by an appreciable extent. 
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For this reason a series of estimated retail prices for all grades 
of beef, recently developed (27, July 1959) and explained in 
appendix I, is used for the time series price analyses of this 
study. 

T[II':~D~ I~ BEEF PHICES IIY GICADES 

Rising demand for beef has taken the form of demand not only 
for more beef but also for a better ancl more distinguishable 
quality of beef. The resultant improvement in quality produced, 
brought about partly through more feeding of cattle, has already 
been 6-xplained. The gro'wing demand for the higher grade has 
not been frustrated but has been effectively met. It has been met 
by the increased quantity of the higher grades produced-much 
more in that way than in a wider price margin between grades. 

Data in table 13 illustrate the relative stability that has pre
vailed in relative prices between grades. In the table prices for 
all grades of beef at retail are compared with prices for the 
Choice grade alone. As a second comparison, two price series 
fDr lower grade carcass beef at \\'holesale at Chicago are com
paree! with prices for Choice grade. 

These ratios, \\'hile not entirely conclusive, present no clear 
evie!ence of a widening price spread for the Choice grade. The 
ratio between all grades and Choice grade at retail is without a 
long-run uptrend or downtrend. For wholesale carcasses the 
trend is mixed. Commercial cow carcasses have declined in value 
relative to Choice steel' beef, but Utility steer carcasses have risen 
relative to Choice. On balance, no trend in relationships of 
lower to higher grades at retail is to be inferred. 

It is established economic theory that when potential demand 
exists for a higher quality product-or \vhen demand calls for a 
range of qualities-much is to be gained by catering to those 
desires. \Vhen products are differentiated .i11 response to demand, 
the total effective demand is increased. If, as seems likely, con
sumers prefer that beef be made available in various forms and 
qualities, acceding to that preference increases the total demand 
for beef and the amount of money consumers are willing to spend 
for it. 

Whateyer the range of consumer preferences may be for vari
ous meat products, demand for individual products has been 
'whetted in many cases by promotion and market development. 
For example, the lower grades of beef, not usually regarded as 
the most celebrated products, have lately found active sponsors. 
By diligent efforts in developing processed products, and by 
plugging the merits of hambmger, meat packers and processors 
ha \'e developed demand foJ' lower grade beef very effectively. 

\Yhen income, institutional factors, and taste combine to create 
a favorable potential for product differentiation, a great deal is 
to be gained by taking arh'antage of it. 
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TABLE I3.-Beef prices: Retail and wholesale, w'ith comparisom; by gmdes, 1921-60 

Retail price per retail
equivalent pound Wholesale price per 100 pounds, Chicago 1 

,-.-~...- --.- ..---~. 
Year Ratio to Choice steer 

All Commer-
Choice utility ChoiceRatio cialgrades steer • steer • Commer-Utilitycow • cialsteer-~----.~.-.-__l. ___._~~ cow 

--~.-~"--,-~-- ---------... _- --_.. 
CCII/.1921 ____ Ccn/x Dollllr~ Dolla.r. Dollar. ------------------- 27.7 29.3 105.8 11.481922 ___ _ 12.81 16.26 70.6 78.8------------------- 25.6 27.7 108.2 10.96 11.401923 ____ 15.08 72.7 75.6------------------- 25.6 28.8 112.5 11.961924 ____ 12.14 16.30 73.4 74.5

1925 ____ ------------------- 25.4 29.5 116.1 11.75 12.70 16.76 70.1 75.8------------------- 26.0 30.7 118.1 10.971926 ____ 12.79 17.00 64.5 73.5t ------------------- 28.8 31.4 109.0 12.071927 ____ 13.21 15.32 78.8 86.2 
1928 ___ _ ------------------- 29.5 32.8 111.2 13.44 14.66 18.21 73.8 80.5------------------- 33.2 37.4 112.7 16.511929 ____ 17.07 21.20 77.9 80.5------------------- 35.7 39.2 109.2 17.281930 ___ _ ----------- 20.71 83.4-_...._---_._---------- 32.4 36.2 111.7 13.50 ----------
1931 ____ 13.68 17.16 78.7 79.726.8 30.01932 ____ -------------~----- 111.9 9.59 9.96 13.01 73.7 76.622.1 24.91933 ___ _ ~------------------ 112.7 8.47 8.24 11.53 73.5 71.5------------------- 19.7 21.5 109.1 6.45 6.881934 ___ 8.17 78.9 84.2a __________________ 

1935 ____ 20.4 23.3 114.2 6.97 7.60 10.81 64.5 70.3 
1936 ____ ~------------------ 25.0 30.5 122.0 11.04 11.85 16.20 68.1 73.1------------------- 25.6 28.6 111.7 10.01 10.38 13.121937 ___ _ 76.3 79.1._----------------- 27.0 32.5 120.4 12.15 12.981938 ___ _ 17.98 67.6 72.2._----------------- 26.8 28.7 107.1 12.051939 ___ _ 11.88 14.52 83.0 81.8------------------- 27.3 29.5 108.11940 ____ 13.04 12.34 15.12 86.2 81.6 ,------------------ 26.8 29.5 110.1 12.86 12.97 16.031941 ____ 80.2 80.9'----------------- 29.5 31.5 106.8 14.53 14.191942 ____ 16.92 85.9 83.9'------------------ 32.5 35.0 107.7 16.961943 ____ 17.09 19.87 85.4 86.0 .------------------ 33.8 36.21944 ____ 107.1 16.62 18.65 20.62 80.6 90.4------------------ 29.1 34.2 117.5 15.88 17.881945 ____ 19.88 79.9 89.9------------------. 30.3 33.5 110.6 15.88 17.88 19.88 79.9 89.9 



1946 _______________________ 70.8 76.538.3 42.5 111.0 19.75 21.35 27.91
1947 _______________________ 54.8 61.8 112.8 29.88 28.55 42.42 70.4 67.3 
1948 _______________________ 50.05 78.3 77.567.7 75.3 111.2 39.19 38.80
1949 _______________________ 83.3 78.562.0 68.4 110.3 34.87 32.88 41.86 
1950 _______________________ 90.9 81.969.3 75.4 108.8 41.98 37.83 46.20 
1951 _______________________ 86.2 80.981.8 88.2 107.8 48.42 45.44 56.18 
1952 _______________________ 53.20 78.2 72.876.5 86.6 113.2 41.59 38.71
1953 _______________________ 39.98 70.8 71.660.5 69.1 114.2 28.31 28.64
1954 _______________________ 40.1058.5 68.5 117.1 ----------- ----------- ----------
1955 _______________________ 38.48 ----------67.5 114.6 .. _--------- ----------58.9 ----------1956 _______________________ 36.26 ----------57.8 66.0 114.2 .---------- 23.10 ----------- 63.71957 _______________________ 63.5 70.6 111.2 ----------- 27.84 38.52 ----------
1958 _______________________ 72.3 

75.1 81.0 107.9 ----------- 35.65 43.83 ----------- 81.31959 _______________________ 76.8 82.8 107.8 ----------- 33.92 43.88 ----------- 77.31960 _______________________ 42.39108.8 ----------- ----------74.2 80.7 ---------- .---------

1 Per 100 pounds, carcass weight. 

~ Common grade, 1921-38.


"'" Good grade, 1921-July 1939.\n 3 

• Good grade, 1921-50. 



RETAIL VALUE OF BEEF CONSUMED 

From estimates of average retail prices of all grades of beef, 
together with published data on quantity of beef consumed per 
person, data on value at retail of all beef consumed can be de
rived. A series is presented in table U. The data relate to 
consumption by civilians only. 

Data on retail value of meat are an approximation to dollar 
expenditures for meat. Certainly short-run changes in retail 
value of beef accurately reflect similar changes in amount of 
money spent for beef. In the longer run, the two statistics may 
be less closely associated. One reason lies in the fact that much 
beef short-cuts retail distribution. Since frozen food lockers, 
and later home freezers, became popUlar, a number of consum
ing families have bought their beef at wholesale. A more im
pOl-tant use of meat outside retail distribution is institutional use 
in group feeding. This growing market ranges from inexpensive 
factory lunches to serving steaks at $7 in the plushest hotels or 
nightclubs. Also, farm families obtain part of their meat from 
their own production l·ather than from retail purchase. 

Hence the retail value data are an imputed value, reflecting 
what consumers ·would have spent had all meat been sold at retail 
prices. As such, the data parallel actual expenditures but they 
are not identical with them. 

The retail value of beef consumed per person has increased 
over the years, reflecting in part the uptrend in the general price 
level. Relative to the disposable income of consumers, a series 
which also incorporates price level, the retail value has climbed 
slowly. The value averaged 2.1 percent of disposable income in 
the 1920's, and 2.4 percent in the 1950's. 

Insofar as the exchange economy affords a meaningful measure
ment, this increase means that a steady to rising percentage of 
the resources of the economy has been devoted to production of 
beef. 

This is highly significant. It may be expected from the tenets 
of Engel's law that the percentage of resources devoted to a 
staple good such as food "vill decrease as an economy grows. For 
beef this has not happened. Instead, the percentage so devoted 
has increased. 

THE:\OS IX PORK PRICES BY CUTS 

Hogs may be fellow denizens with cattle of the barnyard, and 
pork may be companion piece with beef in the American diet, but 
the economic records of the two species and meats are distinctly
different. 

Contrnsts in the economic history of pork ancl beef are many. 
For economic analysis one hlc1iddual feature of pork is simplify
ing: its homogeneity as a product over time has contributed to its 
unspectacular record, but it facilitates economic analysis. 

Unlike beef, pork has been produced and sold with little differ
entiation. There is 110 Federal grading of pork. "Pork is pork"
has been the unexpressed axiom. 

46 




TABLE 14.--Beef: Retail price, val~te consumed per person, and 
mtio to disposable pe1'sonal inco111,e per pe1'son, 1921-60 

i I Retail valueI Retail Retail of beef 
. Beef value Disposable consumed 
, price consumed of beef personal as

Year Iper retail- per consumed income percentage 
equivaldent person 1 per per person of 

I poun person • disposable 
income 

------------[:---------1---------1---------1---------·1----------I Celli... POlwd.. Dolletr.. Dollar.. Percellt 
1921 __________ 27.7 55.5 12.10 508 2.4 
1922 __________i 25.6 59.1 12.00 541 2.2 
1923 __________ ' 25.6 59.6 12.10 616 2.0 
1924 __________ 25.4 59.5 11.90 610 2.0 
1925 __________ , 26.0 59.5 12.20 636 1.9 
1926 __________ , 28.8 60.31' 13.70 651 2.1 
1927 __________ : 29.5 54.5 . 12.70 645 ' 2.0 
1928 ____ .______ 33.2 48.7 12.80 653 I 2.0 
1929 __________ 35.7 49:7 14.00 682 . 2.1 
1930 ---------- 32.4 48.9 I 12.50 I 604 2.1
1931 __________ ' 26.8 48.6 10.30 515 2.0 
1932 __________ 22.1 46.7 8.20 390 2.1 
1933 ---------- 19.7 51.5 8.00 I 364 2.2 
1934 __________ 20.4 i • 55.9 r 9.00 411 2.2 
1935 ---------- 25.0 ' 52.9 10.40 I 459 2.3 
1936 __________ ' 25.6 ' 58.1 11.80 517 2.3 
1937 __________ 27.0 55.2 11.80 I 551 2.1 
1938 __________ 26.8 5<1.4 11.50 ' 506 2.3 
1939 __________ 27.3 54.7 11.80 I 538 j 2.21 

1940 __________ 26.8 54.9 11.60 576 2.0 
1941 __________ 29.5 GO.9 I 14.20 G97 2.0 
1942 __________ 32.5 61.2 15.70 871 1.8 
1943 __________1 33.8 53.3 I 14.20 977 1.5 
1944 __________ 29.1 55.6 12.80 1,060 1.2 
1945 __________, 30.3 59.4 : 14.20 1,075 1.3 
1946 _________J 38.3 61.6 I 18.60 1,136 1.6 
1947 ----------1 54.8 69.6 30.10 1,181 2.6 
1948 __________ : 67.7 63.1 i 33.70 1,291 2.6 
1949 __________i 62.0 63.9 31.30 1,271 2.5 
1950 __________ : 69.3 63.4 34.70 1,369 2.5 
1951 __________ : 81.8 56.1 36.20 1,473 2.5 
1952 __________ 76.5 62.2 37.60 1,520 2.5 
1953 __________ ~ 60.5 77.6 37.10 1,582 2.3 
1954 __________ ~ 58.5 80.1 37.00 1,582 2.3 
1955 __________' 58.9 82.0 38.20 1,660 2.3 
1956 __________ , 57.8 85.4 39.00 1,742 2.2 
1957 __________; 63.5 84.6 42.40 1,804 2.4 
1958 --________ 75.1 80.5 47.80 I 1,826 2.6 
1959 __________ 76.8 81.4. 49.40 1,905 2.6 
1960 _______________7_4_.2_____ ~5~~__ 49.9~ _ 1,96~____._ .. _=~ 

1 Carcass-equivalent weight. 
• Value of retail weight equivalent. 
• Excludes consumption from Government emergency programs. 

Compiled from IAvestock nncl Meal SiJllalion, July 1959, (27). 


Only recently has a clamor begun for recognizing differences 
in quality of pork. This has acquired the hy-line of demand for 
"lean pork" and a "meat-type hog." The economic impact is 
doubtless by now considerable. It has arisen so recently, how
ever, as scarcely to be a factor in historical price analysis. 
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Emerging appreciation of quality differences in pork, while not 
yet meaningful historically, could bear on projections into the 
future. It could render invalid the extrapolation of price analysis 
regressions. In practical application, it could mean that the out
look for pork and hogs may not be as uninviting as recent trends 
would suggest. Certainly many hog producers who are trying 
hard to impl·O\'e the quality of pork produced are hopeful that 
economic benefits will result. 

Historical observations bearing on quality in pork are afforded 
by comparing price trends for various cuts of pork. Data are for 
the wholesale tr[1rle. Figure] 0 presents price trends at whole
sale for -1 hog products: loins, bellies, p1ates and jowls, and lard. 
The percentage increases since early years in this century are in 
the order named; prices of loins are up most, those of lard least. 

Comparative changes in price reliably indicate comparative 
changes in demand because the supply of one product relative 
to another is almost exactly determined by the anatomy of the 
animal. There is .a degree of choice as to yield of lard, as some 
fat cuts can either be sold as such or rendered into lard. Other
wise, the various products of pork are produced in a nearly fixed 
ratio to each other. 

Data in table 15 show the comparath·e changes in price for the 
entire period and for three subpel.'iods. Clearly, prices of loins 
and bellies-the leaner products-had outrun the other products 
by the prosperous years of the 1920's. Differences narrowed in 
the decline to depression. They widened again in the rise to post
war prosperity. From these data it may be concluded that rela



tive demand for lean versus fat products of pork is associated 
with changes in incomes of consumers. Rising incomes hold much 
more benefit for lean than fat products. Insofar as demand for 
hog products as a whole has failed to show marked response to 
impl"Oving incomes of the last 25 years, the fat products must 
be held partly to blame. 

This explanation in terms of demand cannot be attributed en
tirely to consumer preference, however. Demand for lard, and for 
fat cuts from which it can be obtained, has been affected measur
ably by increasing competition from other sources of edible fats 
and oils. The soybean has become the chief competitor. Rising 

TABLE 15.-Po1·k prolJucts: Pe1'centage changes in Chicago 
'Wholesale price, selected pe1'iods 

1905-10 I 1905-10 1923-29 1931-34 
Product to I to to to 

1950-58 I 1923-29 1 1931-34' 1950-58 3 

- ---~~-~- --- perccllt-----l Pt!rcclIt ----;:::;-::::;-
PercentLoins ____________________ _ +314.9! +100.0 -43.8 +269.0Bellies ___________________ _ +1'75.4 +58.5 -44.7 +214.4 

+56.0 . +27.7 -47.5 +132.9

?-~s_~~~;;~~-======~====I +41.3 I +36.6 -50.9 +110.6 

I Ends in a period of prosperity. 

, Prosperity to depression. 

S Depression to prosperity. 

Compiled from Prices of Hogs and Hog Products, 1005-56, (31). 
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production of soybeans, principally a Corn Belt crop, has limited 
to some extent the demand for the major Corn Belt product, 
hogs. 

Figure 11 demonstrates the impact of changing price relation
ships among hog products. In 1905-10, the lean cuts and minor 
products contributed 53 percent of the total carcass value of hogs. 
Fat cuts and lard accounted for the other 47 percent. By the 
1950's, lean and minor cuts had to carry 73 percent of the total, 
as fat cuts and lard contributed only 27 percent. 

Although fresh pOl'k has not been subject to quality distinction, 
differentiation has been achieved to some extent in processed 
pork. Unlike beef, a high percentage of pork is distributed in 
processed form. According to the 1955 survey, only 36 percent 
of all pork used by household consumers '.vas in the form of 
fresh cuts (table 16). All the rest was processed. Even 
these data understate the importance of processed pork, as a great 
deal of pork is used in processed meat products of mixed compo
sition. 

TABLE 16.-Po?·k: 	Quantity 'w~ed by household consume?'s, by cuts, 
one 'Week in Spring of 1955 1 

Quantity 

Product Pounds per Percentage 
person • of total 

POllmiaFresh or frozen cuts: 
Chops --------------___________________ 0.19 16.7 
Ham -----------------------____________ .0.1 3.5 
Loin ------------------------___________ .08 7.0 
Other ----------------------------------1____._1_0_1 _____8._8 

Proces;:~t~l .. -- ----- ------------------------, .41 36.0 
Sausage ----------_____________________ . .09 7.0Ham -- -- - -____________________________ I .26 

22.8Bacon --------- _______________________ ) .25 
Salt pork ------------_________________ J .05 21.9 

4.4 

5.28~hle~e~_================================1 :~~ 1.8 

Total --------------------------------i=-::.,=c=...-:'!-~,----_~~.~ 
Total pork ------_____________________ 1.1-1 : 100.0 

t In addition, pork was consumed in processed products of mixed compo
sition. 

• This distribution by cuts does not conform to relative weights in carcass 
cut-out tests, indicating consumers' reporting errors. The distribution be
tween fresh and processed is probably reliable. 

Compiled from Fooel Consumption of H01(sr/wlrls ill the United Staies,
(40) . 

Meat packers have tried ceaselessly to deyelop a wide variety 
of processed pork items. Some firms have built their reputation 
on sausage. Yet it seems that the brand-naming carried on for 
processed pork has been only moderately effective as an expres
sion of, or stimulant to, expanded demand. Brand-naming for 
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any food is effective differentiation only insofar as consumers 
clearly associate different qualities with the brands, and it is 
questionable how much they do so with pork products. Most 
consumers probably do not have extreme loyalty to a particular 
brand. 

RETAIL YALIJE OF POIIK COi\'SUi\1/~D 

Data on retail prices paid for pork cuts by consumers in larger 
cities have been collected by the Bureau of Labor Statistics for 
many years. The series parallels that for beef cuts. Developing 
a composite average price for all cuts from the price data for 
selected cuts is less difficult for lJork than for beef. Wholesale 
price data are cwailable for very nearly an products of pork, 
even the minor ones. The selected retail price data can be ap
plied to an average price for all products at wholesale, lifting it 
to the retail level (30, p. 79). 

The average retail price for all pork computed in this way and 
regularly published by the Economic Research Service is tabu
lated in the first column of table 17. The price does not, however, 
include all the minor products. In computing the retail value an 
allowance was made for prices of those products. The retail 
weight of pork is generally considered to be 93 percent of the 
wholesale weight. 

The 	retail value series for pork consumed has the same limita
tions as that for beef. The primary limitation is that it is an 
imputed value and only an approximation to expenditures. 

The 	retail yalue of pork has increased over the entire span 
since 1921. But this rise must be ascribed entirely to the up
trend in the general price level. Relative to the disposable income 
of consumers, the retail value of pork pel' person has lost ground 
steadily. It ayeraged 3A percent of income in the early 1920's, 
3.0 percent in the 1930's, jumped above 3.0 percent briefly in 
19c17-'18, then fell to around 2.0 percent in the latter 1950's. 

Regression coefficients of retail value on disposable income allow 
comparisons to be made between the history for pork and beef: 

1. Flexibility coefficient, retail value on disposable income l~ 
Pork _________________________ . ________________ .______ 0.69 

Reef ______________________________________________ .• 1.12 


2. Flexibility coefficicnt,JU retail value on 
Disposable in('ome, 	 Consumer 

deflatNi price index 
Pork 	____ .- __________• __. ___________ 0.18 1.19Reef • _______ ._______________________ O.!)j 1.28 

IS Flexibility ('oefficients are a direct measure of proportionate relationship. 
Thus a change of 1.12 percent in the retail value of bref has accoilipanied 
each 1 percent change in disposable income. These flexibility cuefficients 
were derived by the following fOl"nlUla: 

b:'<.: 
l~ }(1 

where ~\. i;. the mean of the dependent variable in a regression, X: is the 
mean 	of the independent variable, and bu is the ::imple regression coefficient 
of X, on X:. 

II) These flexibility coefficients were derived using the net regression coeffi
cients from mUltiple regressions of retail value on deflated disposable income 
and the consumer price index. 

Sl 



TABLE 17,-Por'k: Retail pr'ice, val~te consumed per' person, and 
-ratio to dwposable income per' person, 1921-60 



From 1921 to 1958, each 10 percent rise in the disposable in
come of consumers was accompanied by an 11 percent increase in 
the retail value of beef consumed, but only a 7 percent increase 
in retail value of POl'k. 

When each series is related to deflated disposable income (Le" 
real income) and to the price level index separately, it becomes 
clear that the increase in retail value for pork results almost 
entirely from the rise in the general price level. Pork's respon
siveness to the price level is almost fully as great as that for beef, 
But in relation to rising real income of consumers, the retail value 
of pork demonstrated only small gain (coefficient of 0.18) while 
beef is highly responsive, 

It is possible that the limited uptrend in retail value for pork 
reflects to some degree a downward shift (relative to deflated 
prices) in the supply curve for pork. Whenever the demand 
curve for a commodity is relatively inelastic in slope, as is true 
for pOl'k (see page 76), the price is highly influenced by any 
shifts in the supply curve, As a working hypothesis, it seems 
likely that gains in efficiency in production of hogs have become 
translated into relatively lower prices and values for pork be
cause demand for pork is l'elatively inelastic. On the other hand, 
a net regression coefficient of 1.19 for pork value on consumer 
price index, almost as high as that for beef, argues against 
pursuing this hypothesis very far. 

The contrast between pork and beef, wherein retail value for 
beef has been a steady to rising percentage of national income 
but that for porI\. has declined, is not nearly so much a discredit 
to pork as it is a tribute to the phenomenal record of beef. 

ALL MEAT 

Retail price data for veal and lamb al'e limited and not entirely 
satisfactory, The two meats do not bulk large in the all-meat 
total. Estimated retail values for them nevertheless must be 
added to those for beef and pork in order to arrive at a total 
for all meat, Data are in table 18. 

As would be expected, trends in retail value for all meat are 
essentially a blend of those for beef and pork The all-meat value 
has risen faster than that for pork but not as fast as the value 
for beef. It has been a declining portion of the consumer's in
come dollar, although its decline is less than for pork. 

Here again, interpretation is difficult. It might be said that 
retail value data have meaning only insofar as the elasticity of 
demand is close to unity, In a sense this objection is justified. 
Yet if the pricing mechanism is at all efficient, trends in the pro
portion of disposable income devoted to meat are an indication 
of trends in the proportion of the Nation's resources devoted to 
its production of meat. Furthermore, elasticity of demand is 
not invariable, but is itself subject to change over time. 

As an average for 1921 to date (excluding war years), the 
interrelationship between factors of supply and demand for 
meat relative to the total economy has been such that retail 
value of all meat consumed has increased 86 percent as fast as 
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TABLE IS.-All meat: Reta'il p1'ice, value consumed pe1' pe1'son, 

and mtio to disposable pe1'sonal income pe1' pe1'son, 1921-60 


1933 • _________
1934' _________ 
1935' _________ 
1936' 

Retail 
value of 

meat 
consumed 

as 
percentage 

of 
disposable 

income 

Percent 
6.7 
6.1 
5.6 
5.7 
5.8 
6.0 
5.8 
5.8 
5.7 
5.9 
5.9 
5.7 
5.6 
5.9 
5.9 
5.8 
5.6 
5.8 
5.5 
5.1 
4.9 
4.4 
4.3 
3.8 
3.6 
4.6 
6.3 
6.1 
5.6 
5.5 
5.5 
5.4 
5.1 
5.0 
4.7 
4.5 
4,6 
4.9 
4.8 
4.6 

Retail 

price 1 


Genfn 
29.4 
27.6 
27.0 
27.1 
30.3 
32.5 
32.1 
32.6 
34.0 
31.9 
26.4 
19.3 
17.2 
20.7 
27.0 
27.2 
28.3 
26.5 
25.5 
23.6 
27.6 
31.9 
32.8 
30.1 
30.8 
39.1 
55.6 
62.5 
57.3 
60.1 
67.0 
64.7 
60.7 
60.2 
56.3 
54.7 
61.3 
69.6 
66.61
65.5 

Meat 

consumed 


per 

person 2 


Pounds 
134.0 
137.7 
147.3 
147.3 
140.1 
138.0 
134.9 
131.6 
131.2 
129.0 
130.7 
131.1 
135.0 
133.7 
116.2 
128.2 
126.2 
127.1 
133.6 
142.4 
143.7 
140.3 
146.8 
154.2 
145.2 
154.1 
155.3 
145.5 
144.6 
144.6 
138.0 
146.0 
155.3 
154,7 
162.8 
166.7 
158.7 
151.5 
159.2 
161.3 

Retail 

value of 


consump

tion per 

person 3 


Dollar. 
34.20 
32.90 
34.70 
34.70 
36.80 
38.80 
37.70 
37.60 
39.00 
35.90 
30.20 
22.20 
20.30 
24.10 
27.00 
30.10 
30.90 
29.20 
29.70 
29.40 
34.40 
38.70 
42.20 
40.60 
38.80 
52.50 
74.60 
78.70 
71.80 
75.40 
80.50 
82.00 
80.80 
79.60 
78.60 
78.10 
83.00 
89.90 
90.90 
90.20 

Disposable 
personal 

income per 
person 

Dollars 
508 

541 

616 

610 

636 

651 

645 

653 

682 

604 

515 

390 

364 

411 

459 

517 

551 

506 

538 

576 

697 

871 

977 


1,060 
1,075 
1,136 
1,181 
1,291 
1,271 
1,369 
1,473 
1,520 
1,582 
1,582 
1,660 
1,742 
1,804 
1,826 
1,905 
1,969 

1921 

1922 

1923 

1924 

1925 

1926 

1927 

1928 

1929 

1930 

1931 

1932 


1937 

1938 

1939 

1940 

1941 

1942 

1943 

1944 

1945 

1946 

1947

1948 

1949 

1950 

1951 

1952 

1953 

1954 

1955 

1956 

1957 

1958 

1959 

1960 


Year 

1 Price weighted by consumption of each meat in each year. 
2 Carcass-equivalent weight. 

Computed from retail weights of consumption and retail prices of all beef, 
veal, lamb and mutton, and all pork (including minor pork products) . 

. , Excludes consumption from Government emm'gency programs. 
Compiled from Livestock and Meat Situation, July 1959, (27). 
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disposable income in current dollars. When income is separatedinto its two components, real income and general price level, theretail value of all meat is found to rise 34 percent as fast as deflated disposable income (real income); but, as for beef andpork, it is highly responsive to trend in the general price level.Its movement, as a net regression, is a fifth faster than thechanges in the general price level.

Data are as follows: 


1. Flexibility coefficient, retail value on disposable income ""_____ 0.862. Flexibility coefficient, retail value on:Disposable income deflated ____________________________ .34Consumer price index _________________________________ 1.20 

These coefficients suggest that the efficiency of production andmarketing of meat animals and meat has not fully kept pacewith the rest of the economy. Resources applied to them haveperhaps increased in value relative to the general average of allcommodity prices, as witnessed by the 1.20 coefficient. Similarcoefficients were found for beef and pork
As an observation on the history of demand, the increase inretail value of meat, a third as fast as the growth in real incomedespite rising prices, is a distinguished record indeed for astaple food. 

PRICE MAKING FORCES: TIME SERIES ANALYSIS 

The economics of meat and meat animals in its broad outlineis relatively simple. The economic system of which they are soimportant a part is complex. The simplicity of the economics ofmeat and meat animals alone should not mislead the analyst orlure him into rash judgment. Values of commodities are notself-determined within their O\VU economic setting but are derived out of resolution of all forces in the system as a whole.It is not hard to arri\-e at simple relationships within the meatmeat animal economy as such; it is harder to establish the relationship between that economy and the total economy.A prime feature of the economic system is its interconnectionsand interdependence. There are no truly independent or "exogenous" values. 'rhis is a handicap to economic analysis directedto anyone part of the economy. :Moreover, the economy is functionally an exchange economy. One workable viewpoint-thechoice made here-from which to study the economic status of agood such as meat is to look at it as part of the creation of economic wealth, and also as deriving its valuation from its exchangeposition relative to all other goods. This is the "real income" or"real product" approach, and may be distinguished from theconsumer-oriented or psychological approach in which translation of economic values is sought solely and directly in terms ofconsumer behavior. Real income has been used in several preceding analyses, and will be resorted to frequently in this chapter.The price analyst who undertakes a study of a particular seg
'" See footnotes 18 and 19, page 51, for an explanation of flexibility coefficients. 



ment has a practical concern with how the economy works. 
Moreover, he is at the mercy of observable regularity in the 
economy. Only insofar as an economic process operates in an 
orderly and repetitive manner can systematic study be made of 
it. It would be futile to try to describe regularity where there 
is none. 

More exactly stated, in this as in so many other considerations 
in historical analysis, constancy-consistency of behavior-is the 
major requirement. If a certain regularity of performance is 
oDservable a satisfactory price analysIs should be possible. This 
is true even though the precise nature of all the economic forces 
at work may not be understood. 

How do we know when we have chosen the right variables 
and the l~ight relationship to describe an economic process'! 
A high coefllcient of correlation may not mean that the truly 
ll1fluential economic forces have been isolated and conectly 
measured, but only that adequately representative ones have been 
cllosen and that they haye operated in a reliable manner. All that 
is known for sure IS that tIle analysis has worked. An analysis 
WhICh proves successful for historical data will be successful in 
forecasting the future If the setting remains virtually unchanged 
-and only if It l'emains unchanged. 

'1'0 choose the conect economic relationships, the price analyst 
must deal with the perplexing problems of identification and 
specification. To recogl1lze the interdependence that marks the 
economIC system is to lead directly to the knotty problem of 
Ldentification. Identification is the term given to the principle 
that few observed values are of either pure supply or pure de
mand. Price changes in the market plac~ do not carry any labels 
accommodating to analysts which explain whether they were due 
to demand forces or supply forces. Elmer Working's Journal 
article (5:2) of more than 00 years ago remains the basic refer
ence. Working concel'l1ed himself WIth how to identify supply 
and demand forces as represented in statistical data, and with 
how to separate slopes of demand and supply curves from shifts 
111 their positions. 

A certain number of requirements must be met if any statistical 
technique in price analysis is to yield valid results. A specifica
tion problem arises when some of those conditions are not ful
filled. '1'he particular conditions relate, of course, to the kind of 
economic problem dealt with and to the kind of technique em
ployed.:!l 1n this context a specification error is not the same as 
ll1conect economic theory and is to be distinguished from it. 

Errors of observation in the data and the use of nonrepresenta
tive series to reflect certain price or quantity changes also add 
to the problem of price analysis. Despite thelr completeness and 

21 The method of estimation requires that certain conditions be met in the 
model to obtain estimates with desirable properties. The model in turn 
specifies the form of the structural equations and the restrictions imposed 
upon the unknown parameters. 

As an e.xample, least squares regression analysis stipUlates that the co
variance or the correlation between the residual and the e.'planatory vari 
ables be zero. If the results do not indicate this, it is an indication that 
the estimating method does not meet the specification of the problem. 
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the cal'e given their collection, all statistics for meat and meat 
animals and related series embrace some errol', and for some 
series it may be sizable. All data are estimates, It would be 
unwise to conduct analyses, or to evaluate their results, without 
taking note of this fact. 

For mallY years statistical analysis of prices of commodities of 
agricultural Ol'igin has been conducted by the single-equation 
least-squares technique, Making the technique appropriate has 
been the assumption that the supply of a product available fOl' 
utilization in a given year is essentially predetermined at the 
beginning of the year, The supply CUl've for each year thus is 
considered to be perfectly vertical. Consequentl)r the average 
prices for successive marketing seasons are considered to trace 
a demand curve. A number of demand shifters have been em
ployed to isolate the demand curve. Recognizing that the supply 
curve is not in fact perfectly vertical, and armed with new tech
niques, some analysts have recently challenged the adequacy of 
the single-equation least-squares approach and have introduced 
the simultaneous equation approach as an alternative. They use 
it in certain cases when there is interaction between price and 
either supply 01' demand within the time period to which each 
datum applies. Foote (10) gives several examples where the 
simultaneous equations approach has been applied to agricultural 
commodities. 

Fox (12), however, after considering the various aspects of 
the single-vs.-simultaneous argument and conducting several si
multaneous analyses, concluded that the least-squares method 
was reasonably satisfactory for many analyses of prices of com
modities of farm origin, 

The annual supply curve for meat is not perfectly vertical. It 
is not so exactly so as is the supply curve for a perishable crop 
that has a single halTest season, such as cottonseed or soybeans, 
For those crops, the supply cannot be increased between one har
vest and the next, Output of meat can be affected during a year 
by new economic forces, as ,vhen a rising price for hogs causes 
farmers to feed their hogs to heavier weight before marketing. 
Yet to a large extent output of meat in a given year is shaped 
by forces in existence prior to that year. Its magnitude is in 
large measure predetermined by the volume of meat animal pro
duction that is under way at the beginning of the year. 

Other criteria set forth by Fox as governing the acceptability 
of a least-squares technique for price analysis are met fairly 
well by the meat and meat animal commodities. The first is that 
the supply of a competing commodity is not affected by the cur
rent price of the commodity under question. For example, the 
current price of beef does not materially affect the current sup
ply of pork. Secondly, changes in the price or consumption of 
the commodity do not materially affect consumer income or 
other demand shifters which are assumed to be determined out
side the meat t::conomy, 

Moreover, as Working (52) pointed out in his article on iden
tification, it is not necessary that Lruo demand and true supply 
curves be constructed if the analyst only wants a method that will 
help him to forecast future trends in prices. Working explained 
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that even though the supply curve is not perfectly vertical, "it 
does not follow that an attempt to construct a demand curve will 
give a result that will be useless. .. A (fitted) curve ... will 
be useful for purposes of price forecasting, provided 110 new 
factors are introduced which did not affect the price during the 
period of study." 

Working thus accepts the concept of constancy as a considera
tion in analysis. Price analysis "works" not through extraction 
of data on pure economic forces, but through the repetitive char
acter of the highly mixed forces that can be measured. 

With such a background concept, what are the relevant eco
nomic relationships for determining factors affecting prices of 
meat'? Our concern is not primarily with measurement of de
mand elasticities. Rather the emphasis is on price-estimating or 
forecasting equations.:!!! Specifically, relationships are needed 
which will permit the study of the effect of income and meat 
supplies on price. To accomplish this objective, the following 
price-estimating relationship is basic in this study: 

Xl =f (X~, X a, x.1> X 5, Xu) 
where annual data for these variables are defined as follows: 

Xl-The price, at retail, of the particular meat. 
X:!-Production of that meat, per person. 
Xa-Production of major competing meat or meats, per per

son. 
X4-Real disposable income per person (disposable income 

deflated by consumer price index). 
X~-Consumer price index. 
X 1-,-Time. 

As discussed earlier, production of meat can be assumed as 
given at the beginning of each year. Like\vise, since the con
sumer price index and disposable income are not significantly 
affected by the meat economy, they also are assumed as given in 
the analyses. As the retail price is the only dependent variable, 
least squares regression analyses may be used to fit statistically 
the price-estimating relationship. 

Deflated disposable income is made to serve a double purpose 
in this study. It is taken as a measure of gross output of the 
economy, and of dollar income available to be spent by consumers. 
Ideally, two different measures would be desirable, but it is a 
convenience to use a single one.23 

Analysis was conducted in logarithms of absolute values, ex
cept that time, where included, 'was taken as a natural number. 
The regression coefficients obtained, except for time, can be in
terpreted directly as coefficients of flexibility. 

!!'.I However, the parameters in these equations iml1ly certain demand elas
ticities. The relationship between the parameters in the price-estimating 
equations a nd demand elasticities are shown in appendix II, page 104. 

"" If Federal defense expenditures are regarded as nonproductive in th~ 
traditional sense, the double use is justified by the near-equality uf those 
expenditures and of personal income tax deductions. In fj",:al 1f)GO, Federal 
personal income tax deductions were 40.7 billirm dullars. In the Federal 
budget, major national defense anpmpridtJOl1S were 44.7 hillion and the 
Department of Defensp hud"d alone was 42.0 billion. 



PEHIOD OFAXALYSIS 

For a choice to be made as to. periad used in analysis, answersmust be pravided to. the question as to. the appropriate length afrun. What is the periadicity in the ecanamic relatianships withwhich the analysis is cancemed?
There is much canfusian in literature an this subject. Sameof the difficulty stems from the fact that the real 'warld is acampasite af instantaneaus decisions and actions, all af whichhave impacts that are bath lang and shart run. Far the mastpart, interest in ecanamic analysis disregards mere1y brief andpassing phenomena. It centers instead an farces that shape thecaurse af ecanamic events during a cansiderable periad. Asidefram this general pasture it is hard to. arrive at clear cansensusan length af run.
Ecanamic data far analysis are tatals 0.1' averages af abservatians made over a periad af a week, manth, quarter, year, 0.1'even langeI'. Which af these is tJ be preferred? If any afthese lengths af run bears peculiarly an the objective saught inanalysis, there wauld be reasan far chaasing it. For instance,quarterly data wauld lil{ely reflect seasanal influences an cansumptian 0.1' price af meat; therefare if seasanal analyses weredesired, use af quarterly data wauld be apprapriate.
In many instances, it is impassible to. carrelate the periad afactual adjustment with same time period. This is true becauseadju3tments are cantinuausly taking place, with no. natural timedistinctians 0.1' cutaff paints. Prices of meat may change a hundred times during a year. To. elect to build a statistical analysisan annual <1verage data in such a case is largely an arbitrarydecisian. Where ecanamic adjustments are cantinuaus, there islittle a 1J1-iori reasan far chaasing a particular length af run,annual 0.1' any other periad.
The length af run prablem can be viewed in appasite manner.If annual data are used in analysis, do the results measure onlythose ecanamic forces having an appraximately 12-month periad?Are all farces of either briefer 0.1' langer duratian screened aut?Many authars have called attentian to lagged 0.1' delayed economic respanse, and to the extra farce exel-ted by persistenceaf a particular ecanamic value. Warking (51), convinced thatlang-run elasticities are different fram thase af shart-run (thatis, annual), felt he had to. wark with 5-year 0.1' 10-year averagesto. abtain lang-run elasticity coefficients.
Furthermare, if annual data are employed,_ are the results affected by the length af the time series for which the analysis iscanducted? That is, do. caefficients from an analysis af 10 yearsaf annual observatians differ from those for langeI' periodssuch as 20 0.1' 30 years?
No. definitive answer to. all these questians can be given here.~evertheless, it is prafitable to hike l'eCOUl'se in the prapasitianthat all results af statistical i.lnalysis have meaning in terms afthe econamic madel from which they ariginate and the analyticaltechniques emplayed. Single-equatian least-squares carrelatianused hel'e is nothing mOl'e than a mathematical device to. match 
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up, or associate, departures from a mean. A 10-year analysis 
deals with departures from the mean for those 10 years. Simi
larly, a 30-year analysis is concerned with departures of values 
from a 30-year mean. Therefore, the number of months which 
each datum averages (12 months, in annual data) is of less 
significance than is the actual production span or cycle from 
which the empirical data arise. 

Supply values for pork originate in a hog cycle that commonly 
combines two years of increase and two of decrease. The supply 
of beef fluctuates through cycles two to three times as long. Price 
responses to changing supplies should be thought of in terms of 
a 2-year evolution in the case of pork, and 5 or 6 years for beef. 
Such is the process by which those prices originate. Certainly 
it dare not be assumed that if the aggregate 5-year rise in beef 
supply were telescoped into a single year, the price response 
would be identical with that which takes place in 5 years of evo
lution! 

In the analysis reported in this study no attempt ·was made to 
isolate short- and long-run influences as such. Because the sup
ply of beef trended upward so sharply, that trend influence had 
much to do with the regression coefficients for price on supply 
that were obtained. That is to say, the departures of price from 
their means, insofar as they are determined by supply, reflect 
largely the marked uptrend in supply (as it evolved in its cyclical 
course). Yet the result is in no sense a pure long-run elasticity; 
that could be obtained only if a static supply situation were in 
fact perpetuated for a number of years. The result is instead a 
supply-price relationship that can be described only in terms of 
the long-run trend situation from which the data were derived. 

The conclusion, then, is that the results of a statistical analysis 
can be interpreted in terms of length of run only by examining 
closely the particular time series incorporated in the analysis. 
That is, it is necessary to look into the reasons which explain 
why the series of annual data depart from their mean as they do. 
If long-run trends are the dominant factor, the results relate 
principally to long-run trends. If production cycles are instru
mental, results relate thereto. If only erratic annual fluctuations 
are to be found, results apply to them. 

It follows that if any continuous trend exists, the longer the 
time span included in the statistical study the more does the long 
trend influence the results. The shorter the number of years that 
are included, the more do cyclically-evolving or even briefer phe
nomena govern the outcome of the study. 

Analyses are presepted here for the three separate periods 
outlined in the section beginning on page 18, and for all three 
combined. Identifying characteristics of each period have been 
described. In brief, 1921-29 and 1948-60 are periods of high 
and rising national incomes. They are times of "prosperity" 
and of economic growth. Main difference between the two lies 
in the relatively stable price level for the earlier period, as con
h'asted with the rising level (inflation) in the latel" one. The 
years 1930-41 are of a severe business cycle-recession, de
pression, recovery. 

Analyses for the th ree subperiods are not. replication of a single 
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model but sources of observations on the effect of the several kinds 
of economic situations existing in those periods. Business cycles 
and livestock cycles are the reigning forces. 

The period as a whole from 1921 to 1960 embraces all the char
acteristics of the subperiods, and analysis for it chiefly reflects 
long-term l·elationships. The technological and institutional fac
tors described in the section begin~ling on page 26, vital to the eco
nomic values emerging during those years, have much to do 
with the results of this analysis for the entire period. 

The results for the 34-year period describe the price reaction 
actually experienced during a 34-year uptrend in the U.S. meat 
supply. If meat production should continue upward under con
ditions similar to those of the past-including a cyclical produc
tion pattern-the results would have value for prediction. Since 
the price flexibilities yielded in the 34-year analysis are not 
truly long-run values, they will be referred to as long-term co
efficients. 

BEEF 

The economic record of beef from 1921 to 1960 is essentially 
that of a steady uptrend in production and consumption, both in 
total and pel' person, accompanied by an increase in price to a 
much higher level at the end of the period than at the beginning. 
Most of the price increase occurred during wartime and imme
diate postwar years. When the peacetime economy was resumed 
in 1947 and 19.18, the price of beef per pound was more than 
twice what it had been in 1941 (fig. 12). Although no separate 

BEEF AND PORK: PRODUCTION AND RETAIL PRICES 
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short-term analysis was made for 1942-47, the big price advance 
during that period is a major element in price analysis for the 
entire span of years studied. 

The importance of the 1942-47 revaluation of beef is even 
more prominent when it is contrasted with the absence of a posi
tive trend in the price of beef from 1921 to 1941, and again from 
1948-60. 

Data of figure 12 compare supply and price for beef and 
pork. The data are in absolute values. In figure 13 relation
ships with real income and price level are shown in ratio form. 
From figure 13 it is seen that the uptrend in beef output, im-

BEEF: SELECTED RATIOS RElATING TO 

PRODUCTION, PRICE AND VALUE 
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pressive though it is, has not equalled the rise in real income. 
But thc price of beef has risen relative to the general price level; 
and, a mOl'e striking record, the retail value of beef, as a long
run trenel, has risen rclative to disposable income. This latter 
observation testifies to the high position beef holds in the minds 
of consumers. The larger part of economic growth in an economy 
is normally realized in industrial products and the services. It is 
dramatic indeed when the value of a food increases relative 
to the va1ue of a1l the output of the economy. 

Superficially, it would be impossib1e to determine how mnch of 
this uptrend in relative \'alue is clue to expanded demand, and 
how much to a lagging supply.!!' 

'''T'he latter contributes morc to the result jf demand ii' inelastic. 
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"Beef," however, has not been a commodity of uniform charac
teristics. Its quality has been improved measurably, and beef 
of today is a better product than the beef of 1921. The uptrend 
in quality accounts to considerable extent for the rise in relative 
prices as an overall trend, and for the higher relationship of 
retail value to disposable income. 

For the beef price analyses the following are the variables 
chosen: 

Xl-Retail price of beef, per pound. 
X~-Production of beef per person. 
X~-Production of pork per person. 
XI-Deflated disposable personal income per person.
X;;-Consumer price index. 
Xu-Time. 

1. 1921-29 

This was a period when production of beef per person was 
first stable, then declined cyclically (fig. 12). POl'k production, 
on the other hand, was more variable. The l'eal output of the 
economy marched steadily upward. The price level was almost 
stable. 

The amount of intercorrelation between independent variables 
affects the results of an analysis. High intercorrelation tends to 
result in a lowered reliability for the individual regression co
efficients because it often increases their standard errors. Co
efficients of simple con-elation ('ril matrix) for this analysis are 
the following: 

Xl X 2 Xa X4 X" XI) 
Xl -- 1.000 -0.925 -0.330 0.511 0.055 0.819 
X~ -- _________ 1.000 .165 -.377 .049 -.697 
X:l ------------------- 1.000 .083 -.615 -.256 
XI -------------------_________ 1.000 -.301 .877 
X" ----------__________________________ 1.000 -.059 
Xli -------------------________ ..... _________________ 1.000 

Greatest intercorrelation was of real income with time-an in
evitable result since the period was one of consecutive economic 
growth. Whenever national product trends upward so that it is 
correlated with time, estimation of the influence of real income 
versus that of the grabbag of other trend influences becomes 
indeterminate. For this reason two regressions were computed,
one including time and O1'e excluding it. 

Equations are as follows. Standard errors are in parentheses.!!;; 
(1)

Log Xl =2.972 -0.881 log X2 -0.190 log Xa -0.023 log XI 
(0.766) 	 (0.707) (1.472) 

+0.219 log X5 ~ 0.006 Xo 
(1.303) (0.030) 

R!:!=O.933 

2> Some of the effects of intercorrelation can be seen by comparing the 
standard errors ill these two equations. All the standard errors in equation 
(1.1) are much smaller than those of equation (1). Yet the only difference 
ill equation (1.1) is the omission of thc intercorrelated variablc, time. 
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(1.1) 
Log Xl =2.422 -1.040 log X 2 -0.324 log X3 +0.293 log X" 

(0.187) (0.301) (0.182)
+0.320 log Xa 
(1.061) 

R2=0.932 

For this period the most influential factor by far was the pro
duction of beef. The coefficients of flexibility were -0.88 and 
-1.04, meaning that an increase of 1 percent in beef output per 
person reduced the retail price of beef 0.88 percent in the one 
estimate, and 1.04 percent in the other. The percentage relation
ship so estimated between price and production does not trans
late precisely into a coefficient of elasticity of demand; that is, 
that relationship is not an exact reciprocal of the ratio between 
changes in consumption and changes in price. (See appendix II, 
p. 104.) But in this case, the reciprocals of price flexibility co
efficients give fairly good approximations of demand elasticities. 
Essentially, these amount to roughly unitary elasticity. 

Neither the general price level nor real income had great effect 
(b's of 0.22 and -0.02 in equation (1». The price level did 
not change much during the 1920's. Real income rose most in 
early years of the decade when the beef situation was unvarying, 
and least later when beef production and prices fluctuated. Re
moval of time as a factor in equation (1.1) forced some of the up
trend in demand to be carried by the real income variable. The 
particular time pattern for real income prevented it from show
ing a large effect. Its flexibility coefficient of 0.29 is not un
acceptable ·were it a variable truly confined to real income; but 
as a carrier for other associated trend values, it would be ex
pected to show a coefficient higher than that figure. 

On a judgment basis, the only coefficients that appear to have 
meaning for 1921-29 are those for the production of beef and 
pork. The coefficient for beef production could be low; the par
ticular configuration of data for the 1920's may have l'esultec1 in 
an unrealistically low coefficient, thereby making demand seem 
more elastic than it actually was. 

It is hard to judge on a priori grounds the reliability of the 
coefficient for production of pork per person. The least that can 
be said is that it is not entirely unreasonable. 

2. 1930-41 

In this period beef production per person trended steadily up
ward (fig. 12). Great cyclical fluctuations in the price level and 
real income dominated the influence of those 12 years. The retail 
price of beef was not as high at the end of the period as at the 
beginning, but it gained relative to the general price level. 

Intercorrelation between independent variables was not ex
tremely high. It was greatest for beef production and disposable 
income against time. A comparison of the results including and 
excluding time as a variable therefore is worth attention. Co
efficients of simple correlation were: 
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Xl X2 X3 X4 X5 X8 
Xl 1.000 0.084 -0.043 0.779 0.841 0.248 
x., ___________ 1.000 -.096 .628 -.244 .771X; ___________________ 1.000 .010 .135 -.070 
X ____________________________ 1.000 .423 .740 
X"4 ____________________________________ 1.000 -.257 
Xu _____________________________________________ 1.000 

Equations obtained were the following: 
(2) 

Log Xl = -1.442 -0.507 log X2 -0.145 log Xa +0.436 log X 4 

(0.240) (0.064) (0.350) 
+1.479 log Xr, +0.005 X6 
(0.549) (0.005) 

R2=0.976 
(2.1) 

Log Xl = -1.276 -0.597 log X2 -0.142 log X3 +0.758 log X.. 
(0.221) 	 (0.063) (0.120) 

+0.984 log X" 
(0.219) 

R2:;:::0.973 

The low coefficient of price flexibility for beef production indi
cates a highly elastic demand for this period. Incomes of con
sumers were low during those depression years. At lower in
comes, the demand for a commodity such as beef is expected to be 
more elastic. Nevertheless, doubt may be l'aised as to whether 
the flexibility coefficient of -0.507 is entirely reliable. Its stand
ard error is fairly large and it might overstate somewhat the 
elasticity of demand for beef during those years. Beef supply was 
not the dominating price influence during the 1930's; the business 
cycle was. 

The big fluctuations during the 1930's associated with the busi
ness cycle were those in the general price level and national in
come. The results of the analysis reported here place modest 
weight on real income-coefficient of OAl1-(when time is a sepa
rate variable), but show sharper responsiveness to the price level. 
Even though the coefficient of 1048 on price level may be overlarge, 
it does substantiate an axiom in the behavior of prices of com
modities of farm origin: That in a sharp business cycle, their 
prices swing even more violently than do prices in general. 

A single depression experience is not adequate for broad gen
eralization. Insofar as it is at all Teliable, the depression of the 
1930's tens lIS that the retail price of beef is responsive to cyclical 
fluctuations in national income, and is more so to the price level 
than to the real component of it. It appears to be less sensitive 
to variations in its own supply than in more prosperous times. 

The coefficient for the effect of pork production bears about the 
same l·elation to the coefficient for beef production in this period 
as in 1921-29, equalUng about a fourth of the coefficient for beef. 

8. 191,.8-60 
The experience of this decade is exactly opposite that of the 

1930's. The general price level and real income surged steadily 
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____________________________ 

upwal·d. Beef production traced a highly arched cyclical pattern, 
yet it also showed a sizable net gain over the period. Prices of 
'beef outlined a sharply cyclical course. However, they closed the 
period higher than at the beginning despite a much larger beef 
output, testifying to a substantial rise in demand for beef. 

But in trying to ascertain the causal influences affecting prices 
in this period; we are handicapped by the pronounced intercol're
lation between beef production, real income, consumer price index, 

.975 

and time: 

Xl X 2 X;j X.I Xij Xu 
XI 1.000 -0.499 OA58 0.044 0.222 0.116 
X 2 ___________ 1.000 -.775 

___________________ 1.000 
.825 

-.499 
1.000 

.707 
-.508 

.920 

.795 
-.544 

____________________________________ 1.000 .965 
1.000 

Results of the analysis are: 
(3) 

Log Xl =0.626 -1.541 log X 2 -0.316 log X3 +1.089 log X 4 

(0.152) (0.209) (0.589) 
+OA71 log Xu +0.007 XG 
(0.414) (0.006) 

R2=0.977 
(3.1) 

Log Xl:::; -1.435 -1.565 log X 2 -0.389 log X3 +1.641 log X 4 

(0.156) (0.208) (0.401) 
+ 0.836 log X5 
(0.302) 

R2=0.972 

The apportionment of effects on price among the three intercor
related independent variables (real income, price level, and time) 
is almost indeterminate. The regressions ascribe sharpest re
sponse of price to deflated income, with coefficients of 1.1 and 1.6. 
Perhaps all that can be said with certainty is that prices have 
been considerably higher for beef in the postwar years. There 
is no clear proof as to which economic (or noneconomic) factor 
has been most influential. 

The coefficient of flexibility on beef output, -1.5, is large. It 
signifies less than unitary demand elasticity. This. is not SUl'

prising to observers of meat price trends in recent years. The 
analysis substantiates the marl,ed sensitivity of beef prices to beef 
production which has often been witnessed and reported in years 
since World War II. The coefficient for the effect of beef produc
tion is larger in 1948-60 than 1921-29, and far larger than in 
the depression period of 1930-41. Similarly, the coefficient for 
the effect of pork production on beef prices is larger for 19,18-60 
than for either of the two earlier periods. The ratio between the 
two coefficients is not out of line with other periods-the coeffi
cient for pOl'k is about a third that for beef. 

It seems to be a characteristic of modern economic society at 
times of high employment and income that consumer demands 
are exceptionally firm and inflexible. Evidence on this is even 
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more convincing for pork than for beef, as will be seen in the 
analyses that follow. Certainly in the postwar decade when the 
demand for beef increased rapidly it also became more inelastic. 
The price response to an increase or decrease in supply has be
come exceedingly sharp. 

4. Ent'i1·e period, 1921-41,1948-60 

An analysis for the 34-year period has a much different sig
nificance than do the analyses for individual decades. Whenever 
a variable registers a material overall change during a long 
period, that long-term evolution overshadows short-term fluctua
tions as a price-making factor. 

In the period being considered pronounced trends are observed 
(fig. 12). Much of the change was between the prewar level end
ing in 1941 and the postwar level beginning in 1948. The results 
of an analysis spanning war years (even though omitting data 
for them) are highly shaped by the nature of the prewar-postwar
jump. 

Intercorrelation is often a greater problem over a long period 
than a short one. Coefficients for the 1921-41, 19L18~60 period 
are: 

Xl X 2 X3 X 4 Xu X6 
Xl 1.000 0.712 -0.058 0.939 0.952 0.860 
X 2 ----------- 1.000 -.166 .825 .827 .758 
X:; -----_______________ 1.000 -.125 .002 -.312 
x.1 ---------------------------- 1.000 .904 .916
X" ---------____________________________ 1.000 .781 
Xn ------------------- __________________________ 1.000 

Pork production is the only variable not highly associated with 
other ones. Otherwise, the interlinkage is so great as to make 
it necessary to use careful jUdgment in interpreting the resu1ts. 

Regression equations obtained are: 
(4)

Log Xl = -0.761 -1.064 log X 2 -0.067 log X3 +0.574 log X 4 
(0.097) (0.097) (0.127) 
+1.3M log Xu +0.004 Xo 
(0.085) (0.001) 

R2=0.990 
(4.1)

Log Xl = -1.430 -1.059 log X 2 -0.237 log X3 +0.955 log x.1 

(0.119) (0.106) (0.102) 
+ 1.288 log Xu 
(0.103) 
R2=0.98Ll 

Long-run trends dominate this analysis so completely that pork 
production, which is almost trel1dless, finds little room for ex
pression, particularly ·when time is included as a variable. The 
effects of pork supplies on beef prices, "\vhich are primarily shol"t
term, can be observed better from the short-term analyses. The 
coefficient for pork in equation (4) is negligible. That in (4.1) 
is consistent ·with those for indivic1u~1 periods, but at their lower 
limit. 
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As real income and the price level are so closely intercorrelated, 
no clear validity can be attached to the coefficient of flexibility of 
0.57 on the former (equation (4». And yet the coefficient is not 
unreasonable. As an economy grows and matures the proportion 
of income and resources devoted to a staple food tends to become 
ever smaller. 

The coefficient of 1.34 on the price level shows once more that 
the price of beef has responded relatively more to changes in the 
general price level than to other factors. In a short-run study 
this is a not unexpected result. As a longer-run phenomenon it is 
more surprising, and largely attributable to the new height of 
prices established after the immediate postv,rar inflation. That 
inflation lifted beef prices to a higher level than can be explained 
by the supply of beef and pork and by real income. 

One method of accounting for the prewar-postwar jump in beef 
prices is to introduce a dummy variable (X7 ) which has the 
value 0 for prewar years and 1 for postwar years. This variable 
will have the effect of raising or lowering the constant term for 
the postwar years in a regression equation covering the entire 
period. , , 

The regression equations including the dummy variable X7 are: 

(4.01) 
Log Xl = -0.507 -1.008 log X2 -0.109 log X3 +0.703 iog X4 

(0.089) (0.087) (0.121) 
+0.999 log Xu +0.001 Xn +0.113 X 7 

(0.140) 	 (0.001) (0.039) 
R2=0.992 

(4.11) 
Log Xl = -0.526 -0.998 log X 2 -0.131 log X3 +0.759 log X4 

(0.086) (0.079) (0.082) 
+0.937 log Xu +0.132 X 7 

(0.099) 	 (0.025) 
R2=0.992 

The coefficient for time is not significant when the dummy vari
able is included. This indicates that when the jump between the 
prewar and postwar years is taken into consideration, there is 
no residual trend which is unaccounted for by the other variables. 
Although the other coefficients are largely unchanged, that for 
the consumer price index has dropped from 1.3 to about 1.0. This 
is significant; it demonstrates conclusively the exceptionally great 
influence the change in price level just after the war had on the 
retail price of beef. 

A resume of these analyses is aided by the recapitulation of 
regression coefficients in table 19. 

Figure 14 compares beef prices estimated by equation (4.11) 
with actual prices. The estimates correspond quite closely to the 
actual prices. 

In summary, although beef production per person has not in
creased in full proportion with growth in real income, as a basic 
food it could not be expected to do so. The record of demand for 
beef is outstanding. The coefficient of flexibility of beef price on 
real disposable income for the entire period is 0.57, a relatively 
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TABLE 19.-Net 1'egression coefficients, 'retail price of beef on five 
independent va1'iables, selected periods 1 

X. 	 X. X. X. X. 
DeflatedBeef Pork 	 ConsumerdisposablePeriod production production 	 price Time"income per person per person 	 indexper person 

1921-29 ________ -0.88 (0.08) -0.19 (0.71) -0.02 (1.47) 0.22 (1.30) 0.006 (0.030) 
1930-41 ________ -.51 (.24) -.15 (.06) .44 (.35) 1.48 (.55) .005 (.005) 
1948-60 ________ -1.54 (.15) -.32 (.21) 1.09 (.59) .47 (.41) .007 (.006) 

1921-41;
1948-60 ________ -LOG (.10) -.07 (.10) .57 (.13) 1.34 (.09) .004 (.001) 

--~ 

1 All coefficients except X. are coefficients of flexibility. The coefficient for X. cannot be 
interpreted directly. However, the values shown are the equivalent of an increase of 
about 1 percent per year, on the average. Standard errors are in parentheses. 

, Regression on natural numbers. 
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high figure demonstrating a marked positive relationship between 
overall economic growth and the demand for beef. 

Over the entire period, the relative trends in supply and price 
for beef-an approximation to the concept of elasticity of de
mand-indicate about a unitary relationship. A similar result 
was obtained for 1921-29. In 1930-41 the business cycle over
shadowed supply forces, but in 1948-60 demand was clearly in
elastic. There appears to be evidence that short-run demand has 
been growing more inelastic, and that demand for beef is more 
elastic in the long term than the short. 

PORK 

The record of production and consumption of pork per person 
is the opposite of that for beef: it is one of a slow downtrend 
during the last foul' decades (fig. 12). The ret&il price of pork 
was much higher after the war than before, both in cents per 
pound and relative to the general price level. But the pork price 
barely held a stable relationship with the general price level 
before the war, and since 1948 it has slipped downward relative 
to the general price level (fig. 15). 

Because neither the relative price nor the consumption record 
of pork has been favorable, the calculated relationship of retail 
value of pork to disposable income has traced a steady decline. 
This too is in contrast with the record for beef. 

As noted previously, however,~o the rising relative value of 

,. See page 35. 
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beef was partly attributable to an improving quality of product. 
It is improbable that the quality of pork has risen similarly. 
Whether demand for pork has been of a nature to favor improve
ment of quality is an issue on ·which there is much disagreement 
and few supporting data. 

For the pork price analyses the variables were: 
Xl-Retail price of pork, per pound. 
X~-Production of pork per person. 
X;l-Production of beef pel' person. 
X.I-Deflated disposable personal income per person. 
X~-Consumer price index. 
Xu-Time. 

1. 1921-29 

In the 1920's, when real product of the economy increased, 
first fast then more slowly, and the general price level was stable, 
pork production and price fluctuated considerably but without 
major underlying trend (fig. 12). 

lntercorrelation is a less serious problem in price analyses for 
pork than for beef, inasmuch as the supply of pork pel' person 
is less correlated with other variables than is the supply of beef. 
In other respects the intercorrelation problem is similar for the 
two meat price analyses. 

The matrix of simple correlation coefficients is of course the 
same as that shown for beef except that X 2 and X3 variables are 
interchanged. They will not be repeated here, as they may be 
referred to in pages 63 to 67. The coefficients for 1921-29 on 
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page 63 show that pork production was fairly highly correlated 
with the consumer price index in those years. Two variables were 
closely associated with time. Otherwise, intel'correlation was not 
serious. 

Equations of results arl;': 
(5) 

Log Xl = -0.903 -1.293 log X'!. -0.252 log Xa +0.984 log X-l 
(0.346) (0.375) (0.721) 
+ 1.312 log Xu -0.011 Xu 
(0.638) (0.015) 

R'!.=0.974 
(5.1) 

Log X 1 =0.027 -1.067 log X 2 +0.017 log X3 +0.450 log X 4 

(0.159) (0.099) (0.096) 
+ 1.140 log X" 
(0.562) 
R~=0.969 

According to these results, demand for pork was somewhat 
inelastic during the 1920's-a flexibility coefficient for supply on 
price of -1.29 in the analysis which includes time. 

Validity of the high coefficient for disposable income in equation 
(5), 0.98, must be questioned. It is only slightly larger than its 
standard error. POTk is usually regarded as lower in the scale 
of consumer appreciations than is beef. 'fhe benefit accruing to 
pork from a rising real income of the economy is usually consid
ered to be I'ather small. The 0.98 coefficient is largely due to the 
record of 1921-23, when the price of pork fell only moderately 
despite a sharply rising supply. A rising real income was the 
only variable that could explain this pattel'll. But the coefficient 
for real income is to be distrusted for a more Ul'gent reason, that 
of high intercorrelation for that factor with time. The rather 
strange result of a large positive coefficient of one of two inter
con'elated variables and negative for the other is not too rare 
an occurrence. It of course casts doubt on the reliability of each 
-as do the high standard errors of each (e/. (11». 

When time is omitted, the coefficient for the effect of real in
come is a much more reasonable 0.45. 

The high coefficient for the effe( t of general price level in equa
tion (5) (and only a little less in ;5.1» is consistent with a p?'iori 
judgment that prices of foods of farm origin are highly responsive 
to fluctuations in the general price level. But as the price level 
vaded little during the 1920's, the results are not especially re
liable or useful. 

2. 1930-41 
In this period of recession and recovery, much fluctuation ap

peared in all variables. Production of pork was highly affected 
by drouth in the middle of the 1930's, turning first downward 
and then up. Real income and the consumer price index mirrored 
the business cycle. 



Equations obtained from analyses for that period are: 
(6) 

Log Xl = -2.767 -1.028 log X 2 +0.466 log Xa +0.622 log X 4 

(0.106) (0.399) (0.581) 
+ 1.954 log Xu -0.005 X6 
(0.913) (0.008) 

R2=0.974 
(6.1) 

Log XJ = -2.938 -1.031 log X!! +0.559 log Xs +0.288 log X 4 
(0.101) 	 (0.352) (0.191) 

+2.466 log X5 
(0.348) 

R2=0.973 

The response to the general price level was very great during 
the 1930's, almost 2 to 1 in equation (6) and even more in equa
tion (6.1). 

The severe cutback in pork supplies midway of the decade 
brought pork prices back to where they had been in 1930-31, but 
no higher. Consequently, the flexibility coefficient for influence of 
supply, at -1.03 (equation (6» indicates a demand of about uni
tary elasticity instead of the inelasticity found for 1921-29. 

The coefficient for the bearing of beef output on pork price has 
the wrong sign. Beef supply did not prove an adequate explana
tion of the price of beef during those explosive years; it could 
hardly be expected to do so for the price of pork. 

Once again real income appeared to have a strong positive in
fluence on the price of pork (coefficient of 0.62) \vhen time was 
included as a variable. When the negative effect of time was re
moved (equation (6.1» the coefficient for real income became 
smaller (0.29). 

;3. 1948-60 

Pork did not fare well during this postwar decade. Its price, 
\vhile fluctuating, showed little overall trend despite an uptrend 
in both general price level and real income and a declining pork 
production per person. Estimation of regression values is com
plicated by higher intercorrelation than for the two earlier 
periods, as was noted in the beef analysis. 

Nevertheless, the coefficients obtained are reasonable ones. 
Equations are: 

(7) 
Log Xl ==1.666 -1.219 log X 2 -OA05 log X3 -0.008 log x.l 

(0.198) 	 (0.14'1) (0.557) 
+1.734 log X~ -0.014 Xu 
(0.392) (0.006) 

R2=0.935 
(7.1) 

Log Xl =5.462 -1.084 log X!! -0.361 log Xa -1.026 log X4 

(0.242) (0.181) (0.466) 
+1.061 log Xu 
(0.351) 

R2=0.881 
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Demand for pork is shown to be more inelastic in 1948-60 than 
in the 1930-41 period. This result is comparable with that for 
beef during the same period. The evidence is that price response 
to supply both of a given meat and of a competing meat has been 
much greater since the war than before it. 

A negative coefficient is found in equation (7) for real income, 
but its small size and large standard enor eliminates any signifi
cance. The general price level has a large (1.73) positive co
efficient. But the price elevating force of this is offset by a rela
thTely big negative influence shown for time. The price of pork 
is indicated as dropping 3 percent per year in these postwar years, 
when all other rele\Tant factors are held constant. 

Since such a large influence is found for time, its removal as a 
factor in equation (7.1) changes the coefficients. As both the 
real income and general price level hencled upward during 1948
60, they share in compensating f01" dropping time as a separate 
variable. The coefficient for price level in (7.1) is clown by two
fifths; that for real income is about 1.0 with a negative sign. The 
inference is strong that demand for pork has suffered a decline 
since the war. The equation \\Ohich includes time (7) is probably 
the more applicable one, although the coefficients are not fully 
reliable. 

4. 	 Entire period. 1.921-41. 191;8-60 
In an analysis for the entire 3£1 years, as was indicated in the 

section on beef, the character of overall trends takes on more im
portance, and year-to-year fluctuations have less part in deter
mining the results. However, in both price and production, pork 
shows a less marked long-term trend and more violent short 
fluctuations than does beef. Hence, coefficients for the complete 
period have a less exclusively long-term meaning in pork price 
~malysis than in beef. 

Regression equations are: 
(8) 

Log XI = -1.136 -1.027 log X~ -0.511 log X;j +].056 log X 4 

(0.133) 	 (0.134) (0.17:)) 
~1.294 logX~ -0.008 Xr: 
(0.118) (0.001) 

R2~0.973 
(8.1) 

Log XI =0.287 -0.665 log X 2 -0.522 log X;l +0.2·16 log x.1 

(0.179) 	 (0.201) (0.171) 
-1-1.'107 log XG 
(0.17 t1) 

R2=0.938 

These results can be interpreted best if compared with those 
for the separate subperiods, given in table 20. 

The coefficients for the entire period (equation (8) bear, on 
the whole, a logical relation to those for individual periods. 

Outstanding is the greater price elasticity of demand for the 
total period. The factor of -1.03 sho\\'11 ind icates an approxi
mately unitary elasticity of demand. This is the same result as 
was obtained in the long-term analysis fOl' beef. It is more elastic 



TABLE 20.-Net 'regression coejJ'icients, 1·etfLil1J1"ice of 1)01·lc on five 
'I:nclepencle'llt 'va-riables, selectecl pe1·'iocls 1 

x. 	 X. X, .Y, ~¥"il 
DeflatedPork Beef 	 ConsumerdisposablePeriod production production 	 price Time •income per person per person 	 index per person 

-I 	 1921-20 ________
;:" -1.29 (0.35) -0,25 (0.38) ,+0.08 (0.72) 1.31 (0.64) -0.011 (0.015) 

1030-'~1 _______ ..11 -1.03 (.11) +.47 (AD) +.62 (.58) 1.05 (.91) -.005 (.008)
10·18-60 ________ -1.22 (.20) -AI (.lA) -.01 (.56) 1.73 (,30) -.014 (.006) 
1921-'11;
J948-60 ________1 -1.03 (.13) -.51 (.13) +1.06 (.17) J .20 (.12) -.008 (.001) 

............_------" -- "-,--~-

1 All codlkients except for X. are coefficients of flexibility. The coefficient for X. cannot be 
interpreted directly. However, the values shown are the equivalent of 21,6 percent per year 
in 1921-29, 1 percent in 1930-41, 3 percent in 1948-60, and 2 percent for the period as a 
whole. Standard errors are in pal'entheses. 

, 1{('gT('ssion on natural numbers. 



(that is, less inelastic) than the values for individual periods. 
The beef and pork analyses affirm the fI'equently expressed theory 
that demand is less inelastic in the long term than the short. 
Also, for pork as for beef, demand is reported to be clearly in
elastic in 1948-60. 

These observations as to long- versus short-term elasticity of 
demand are 	subject to the same qualifications as were noted in 
connection with beef. 

The coefficient for deflated personal income for the entire 
period, 1.06, is unrealistically large. Here too the intercorrela
tion of deflated income with time prevents reliable factors from 
being obtained for either. There seems almost to be a statistical 
contest between deflated income in giving a boost to the price of 
por](, and of time in I'educing ity 

If time is omitted as a variable, the coefficient for deflated in
come is reduced by three-fourths (equation (S.l». The other 
variable to feel the effect of eliminating time as a variable is that 
for pork production. However, equations omitting time are not 
of great yalue in pork price analysis. It is perhaps best, in 
conducting demand analysis for pork, to recognize the opposing 
and indeterminate influences of national income and of forces 
associated with passage of time, and to be reconciled to inexact 
results. 

Even though their particular values may be unreliable, the bct 
that all coefficients for time are negative is of significance. The 
average decline of 2 percent per year reported doubtless over
states the actual rate of decline. Yet passage of time has not 
brought any salutary effect to demand fol' pork. 

The coefficient of 1.29 for the long-term effect of general price 
level on the pork price is almost identical with that obtained in 
the beef price analysis. Significantly, the coefficient is lower for 
the entire period than for each period by itself. The price level 
is more controlling, so far as pork prices are concerned, in short
term abberations than long-term trend. The total period co
efficient of 1.29 is so high chiefly because it incorporates the 
pre,var-postwar adjustment of prices. 

\Vhen a dummy variable (X,), 0 prewar and 1 postwar, is 
included to account fOl' the prewar-postwar adjustment, the co
efficient for the consumer price index is less than 1.0 when 
time is also included in the analysis (equation (8.01». 

Regression equations inclucling the dummy variable X, are: 

(S.Ol) 
Log Xl = -0.631 -1.110 log X 2 -0.397 log X3 +1.31L110g X 4 

(0.097) (0.099) (0.136) 
+ 0.611 log X" -0.013 X f; +0.226 X, 
(0.1:57) 	 (0.001) (0.04 L1) 

R!!::;:.O.9S7 

:::: A recent West German study reported a higher income elasticity of 
demand for beef than pork, which is the more plausible outcome. The study 
gave a consumption-oll-income relationship of 0.97 for beef and 0.65 to 0.75 
for pork (2). 



(8.11) 
Log Xl = -0.322 -0.736 log X!! -0.56l1 log X3 +0.378 log X4 

(0.181) (0.198) (0.]87) 
..L 1.6'13 log X~ -0.089 X, 
(0.227) (0.057) 

R!!:...:0.943 

The addition of this variable in the beef analysis produced a 
coefficient close to 1.0 for the general price level. But unlike beef, 
time remains an important variable in the pork analysis along 
with the dummy variable. This substantiates the assumption that 
the long-term decline in demand for pork is genuinely thai; and 
not solely a phenomenon of the prewar-postwar adjustment. 

A comparison of actual pork prices with those estimated by 
equation (8.01) is shown ill figure 16. The estimates correspond 
quite well with actual prices. 

In summary, an analysis for 3,1 of the 40 years between 1921 
and 1960 slwws that the price of pork was highly variable and 
failed to register any uptrend either in cents per pound or rela
tive to the general price level except in the single instance of 
the postwar readjustment. A high short-term sensitivity was 
found to both the general price level and the supply of pork; and 
the sensitivity ,vas greater for later periods than for earlier. In 
the long term, as production of pork was declining, the supply 
factor could not become an explanation of the inauspicious price 
performance. Demand for pork has doubtless been on a decline. 
Time as a factor, with a consistently negative sign and a 2-per
cent-per-year I"elocity, is reported as the statistical vehicle of 
this drop. However, there is indeterminateness in coefficients 
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for the highly intercorrelated factors of time and deflated income, 
the former of which yields negative values, the latter positive. 
It is therefore hard to know just how much demand for pork in
creases "with rising real income of the economy, and how much it 
drops due to the effect of many factors associated (statistically) 
with time alone. At the least, it may be said that each of these 
opposing trends is of substantial magnitude. 

Also, as in such an analysis even the deflated income variable 
is proxyholder for many other influences, the results are illustra
tive of the fact that several factors have tended to strengthen 
demand for pork, others to weaken it. 

L.UILI 

Lamb is a meat for which production, both in total and pel' 
person, has declined in recent years. It is also a minor meat 
in the total meat picture. 

The only retail price series collected for lamb is that for the 
leg of lamb. A multiple correlation analysis similar to those 
reported for beef and pork was carried out for the retail price 
of leg of lamb. 

In order to consider the results of analysis for a single cut as 
indicative of the price structure for all carcass cuts of lamb, it 
"would be necessary to prove that price trends for all cuts have 
essentially paralleled those for the leg alone. No statistical data 
are available on this. It is known that price trends for fat and 
lean cuts of pork have diverged. Ho"wever, there is no reason 
to think that a similar disparity between lamb cuts has developed 
over the years. 

,Vhile the results of this analysis can be applied with full con
fidence only to the price of leg of lamb, they probably can be 
applied with considerable confidence to the price of all lamb. 

Variables "were the following: 
Xl-Retail price of leg of lamb. 
Xz-Production of lamb and mutton per person. 
X:1-Production of beef, veal and pork per person. 
X.I-Deflated disposable personal income pel' person. 
X;;-Consumer price index. 
XG~Time. 

Correlation coefficients for X 2 and X a, as a measure of intel'
correlation with~ the other independent variables, were as follows: 
Dependent Independent 
1921~29: ---:;Y3~~-----X.;-----X,,-"" -- "-~----X;;-

________ -0.606 -0.241 0.653 0.H1X 2X:t _____________________ -.205 -.320 -.637 
1930-:11: 

X ________ -.163 -.109
2 .16'1 -.209

-,y!\ ______________________ .292 -.009 .296 
19c18-60: 

X ___ • _______ .:i98 .00:3 -.0:;0 -.02;)
X:2 

______________________ .746 
l .561 .659 

1921-41, ·18-60: 
X

2 
_____ • __ -.72.1 -.791 -.912 -.630X: ____ ._________________ .676 

l .751 .'505 
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For the period as a whole production of lamb and mutton per 
person has declined, and therefore shows a negative correlation 
with most other independent variables. In the same period, pro
duction per person of all other meats combined has increased, 
and shows a positive correlation with other variables. 

Regression analysis results are as listed below: 
(9)

1921-29 
Log Xl =0.842 -0.351 log X 2 -0.324 log Xa +0.415 log X4 

(0.095) 	 (0.183) (0.210) 
+0.252 log X5 +0.001 Xo 
(0.165) (0.004) 

R2=0.994 
(10)

1930-'11 
Log Xl = -0.383 -0.562 log X2 -0.524 log Xa +0.562 log X4 

(0.230) (0.106) (0.227) 
+ 1.016 log Xl) -0.00L1 XU 
(0.358) (0.004) 

R2=0.978 
(11)

1948-60 
Log X 1 =0.100 -0.262 log X 2 -0.763 log Xa +0.389 log X4 

(0.081) (0.273) (0.518) 
+ 1.339 log X5 -0.012 Xu 
(0.361) (0.005) 

R2=0.924 
(12)

1921-'11, 48-60 
Log Xl =0.016 -0.564 log x,.!. -0.698 log Xa +0.568 log X-\ 

(0.117) 	 (0.162) (0.135) 
+0.977 log X5 -0.002 Xo 
(0.124) (0.001) 

R2=0.986 

Recapitulated, the net regression coefficients are as shown in 
table 21. 

The results for the lamb ana1ysis conform extremely ,yell to 
what might be expected n priori. This is a bit surprising, as 
the marketing and pricing structure for lamb is less "efficient" 
in the classical sense than is that for beef or pork 

·When a meat is substitutable with other meats ancI is pro
duced in small quantity relative to those meats, its prices may 
be supposecl to be heavily influenced by those other meats. This 
is the case for lamb. In its price-making, lamb is overshadowed 
by other meats. 

The demand for lamb therefore is naturally elastic with re
spect to its own supply. And it is becoming more so. A price 
flexibility of -0.35 for the 1920's and -0.56 for the 1930's had 
ell'opped to -0.26 for 19·18-60. This trend is the opposite of that 
found for beef and pork, for whkh demand has become more 
inelastic. 

Despite high intel'corl'elation between deflated income and 
time, the least-squares technique sorted influences in a way that 
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TABLE 21.-Net 'reg?'ession coeffiC'ients, ?'etail price of leg of lamb 
on five 'independent variables, selected periods 1 

---.~--... , ,--_. -~ - ----..--_. 	 . '- -,,-..-...-
x. 	 X, X. X. X. 

ProductionProduction 	 Deflatedof beef, 	 Consumer
of lamb 	 disposable

P 	 veal, and price Time"
and mutton 	 incomepork 	 index 
per person 	 per personper person 

-.-----~-

o 
~ 

1921-29 ":0.35 (0.10) -0.32 (0.18) 0.42 (0.21) 0.25 (0.17) +0.001 (0.004) 
1930-41 ---- -.56 (.23) -.52 (.11) .56 (.23) 1.02 (.36) -.004 (.004) 
1948-60 -.26 (.08) -.76 (.27) .39 (.52) 1.34 (.36) -.012 (.005) 
1921-41 
19118-60 -.56 (.12) -.70 (.13) .57 (.13) .98 (.12) -.002 (.001)

'....--

1 All coefficients except X. are coefficients of flexibility. The coefficient for X. cannot be 
interpreted directly. However, the values shown are the equivalent of declines of 1 percent 
per year in 1930-41, 3 percent per year in 1948-60, and one-half of 1 percent per year for 
the entire period. Numbers in parentheses are standard errors. 

: Hcgression on natural numbers. 



gave reasonable results. Certainly the factor for deflated dis
posable income is consistent from period to period. Averaging 
at a flexibility coefficient of about 0.5, it conforms to the theory 
that meat shares, but less than proportionately, in economic 
growth of a society. 

The coefficient for price level for the entire period is so close 
to 1.0 that a regression using deflated price yielded almost iden
tical values. 

Insofar as trend in demand can be isolated accurately, the 
results are interesting. They show very slight uptrend in the 
1920's, and subsequently a decline at increasing steepness. Data 
in the equations indicate a rate of decline of 1 percent per year 
during the 1930's and of 3 percent per year from 1948 to 1960. 
For the entire period the average rate of decline is one-half of 
1 percent per year. 

The price of leg of lamb has revealed a notable response to 
changes in real income of the economy. Except in 1921-29, how
ever, it was more responsive to the price level than to real in
come; and the advantage of rising real income has been offset 
increasingly by a secular decline in demand for lamb. 

This last factor, a do·wntrend in demand statistically asso
ciated only ·with time as a variable, is a puzzle to observers and 
analysts. Obviously, demand has decreased; the price of lamb 
has gained little advantage over other meats despite a large 15
year reduction in its supply. 

But has demand really decreased, in the true classical sense? 
To be sure, demand originating in dietary preferences of certain 
national groups (Greeks, for example) disappears as the groups 
assimilate. Yet, the drop in prod uctiol1 of lamb had its origin 
not nearly so much in a reduction in demand as in changed 
conditions affecting its supply. The big shift was in the supply 
curve, not the demand curve. 

This suggests once more that there is more interrelationship, 
in a dynamic sense, between demand and supply than is usually 
assumed. Or, to state it from an opposite point of view, the 
obligation to obtain a measurement of the separate values for 
demand and supply to the extent they exist can lead to an as
sumption of a greater degree of independence than does exist. 

If the sheep producing industry of the United States had con
tinued to provide each consumel' with as much lamb in the late 
1940's and the 1950's as it had previously, "demand" for lamb 
as a meat would be revealed in a higher curve on a chart-or 
one farther to the l'ight-than it now is. 

PRICE ~rAKING FORCES: CROSS-SECTIONAL ANALYSIS 

A second way to observe and assess price-making forces in the 
economy is to make use of data on consumption and expenditure 
patterns by various consumer groups, as obtained from budget 
studies. Such stucUes are comprehensive interview surveys taken 
on, or near, a single date. They are therefore cross-sectional 
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studies, revealing differences in consumption at a point in time. 
They do not measure trend over time.28 

Still another source of data is a compromise of time series 
and cross-sectional approaches. It is the "diary," in which a 
number of families record their food purchases weekly for an 
extended period of time. Only occasional references will be made 
here to the results of recent diary studies for meat. 

Primary value of a cross-sectional budget study is realized 
from its grouping of population by personal (family) income. 
By classifying consumers according to their income and record
ing the meat purchases (or use) for each group, it is possible 
to attain a measure of relationships between personal income and 
demand for meat. 

Since the general price level would be constant, or nearly so, 
from the standpoint of all consumers, such an analysis would 
yield an income-consumption relationship that is conceptually 
similar to the coefficient obtained for deflated income in time 
series analysis.29 

But while the two categories are similar, it would be a serious 
mistake to assume that results of the two kinds of analysis can 
be compared directly. An income elasticity coefficient obtained 
from time series analysis is an economic value of different nature 
than is an income elasticity coefficient obtained from a cross
sectional budget analysis. 

It may be granted, as Marguerite Burk explains, that "... com
parative study of the hvo sets of relationships can yield useful 
insights." (6, p. 919) But there are several causes for non
comparability-or, it may perhaps be said, for a superficial com
parability that is deceptive and untrustworthy. 

First cause for difference lies in the structure of the two series. 
As Marguerite Burk states the case, "Time series reflect dynamic 
changes in the economy and in our society whereas individual 
cross-sectional surveys provide static pictures." (6, p. 919) The 
"dynamic changes" are a medley of many. Statistical data on 
growth of real income of the economy are a composite of a mani
fold variety of trends and changes not only economic but insti
tutional, demographic, sociological, even ethnic. Budget data 
on meat consumption by income classes, by sharp contrast, es
sentially describe only the allocative effect of price at a give'} time. 
They show how a limited supply of meat becomes distribu i~3d, at 
a particular time, among income groups. 

This is not to say that budget studies deal with income as a 
"pure" economic factor. Income groups of the population differ 
in several respects in addition. to income level. Some of these 
may have a bearing on meat consumption. Cross-sectional studies 
may be designed so as to make it possible to isolate some of the 
associated factors, such as those of location, but a detailed sep
aration of factors would be so complex as to be impracticable. 

It is usually assumed that income elasticities derived from 

'" However, an understanding of the economic setting at the particular 
time when the data are collected is essential to their 3l!CUrate interpretation. 

2!l 'Whether the two Tesults were directly comparable would depend on 
whether the time series analysis used consumption or price as the dependent 
variable. 
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cross-sectional studies have validity because any person or family 
whose income rises takes on the customs and practices, including 
diets, associated with the income level into which they ascend. 
The dietary pattern of persons in any group is thus assumed to 
be akin to the pattern of others in their group, irrespective of 
their past income history. This thesis, though generally h'ue, 
is subject to question as to its exactness. The Duesenberry 
hypothesis, for example, regards change in income since a prior 
period as an important factor, separate from and in addition to 
the income level itself (8). An empirical application is a Syra
cuse, New York, study in which a 1942 survey was repeated in 
19t!8. Analysis based on data from the study shows that for 
any given income received per person in 1948, meat consumption 
was higher for families whose incomes had been especially low 
in 1942 and had improved mar);;:edly, than for families whose in
come had been more nearly stationary. At a $500 deflated in
come per person in 1948, the difference was about 7 percent (24). 

As another illustration of danger in considering time series 
and cross-sectional studies to be analogous, the cross-sectional 
data reported below show lamb to have a much higher income 
elasticity than any other meat. Yet not only do the time series 
results quoted in the previous section fail to reveal such an ad
vantage for lamb, but common observation certifies to lamb's 
failure to achieve the standing that cross-sectional data would 
seem to promise. 

Lawrence Klein cites the value of pooling time series and 
cross-sectional data, then summarizes their irregularities for 
statistical analysis in this brief statement: "The pooling prin
ciple is admirable, of course, going in the direction of enlarging 
our sources of basic information. But it does not, in practice, 
proceed on the basis of a systematic model showing which varia
tions are endogenous, exogenous, or otherwise predetermined. 
Most applications are not pI'operly formulated in terms of struc
tural estimation ..." (16, p. 237) 

THE 1955 HOUSEHOLD FOOD CONSUiVIP'l'ION SURVEY 

The most recent nationwide household food consumption study 
is one taken by the U.S, Department of Agriculture in the spring 
of 1955. Approximately 6,000 families, both rural and urban, 
living in all areas, 'were interviewed. Their use of each of many 
foods in the week prior to the interview was recorded. Also 
noted was how much was from purchase, and how much from 
other sources. The expenditure for purchased food was taken 
down in addition. The family's income per year was a basic 
datum. 

Data 'were summarized according to a three-'way classification 
-income, urbanization (urban, rural nonfarm, rural farm), and 
region (Northeast, North Central, South, and West). The two 
breakdowns of data by location are necessary if relationships 
'with income are to be trustworthy; as urbanization and region 
are themselves each associated with income.3o 

:JI) All data reported here originate in the extensive compilations contained 
in the first five reports of the 1955 Household Food Consumption Survey 
(.W). 
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TABLE 22.-V'rban households: Qu.antityof meat used at home per pe1·son, by income 
gr01.tp and by 1"eg'ion, one week in Sp1·ing of 1955 1 

Region and 
income 

All 
meat Beef Veal 

Lamb 
and 

mutton 
Pork Variety ILuncheon 

meats meats 

-------.----~ 

!'owud."i l)oltlllis POll'IUI...- !'ou,'m!s Po/tn.cls /'ulwd."i ])OIt1Ids 

United States: 
Under $2,000 ______ 2.76 0.95 

~"::.:--
. 

0.06 0.06 1.23 0.15 0.31 
$2,000-2,999 _______ 2.92 1.08 .08 .10 1.14 .13 .39 
$3,000-3,999 _______ 2.96 1.19 .09 .10 1.10 .12 .36 
$4,000-4,999 _______ 3.12 1.34 .12 .09 1.08 .09 .39 
$5,000-5,999 _______ 3.33 1.47 .11 .14 1.13 .10 .39 
$6,000-7,999 _______ 3.39 1048 .11 .12 1.19 .10 .37 

co 
oj:>. 

$8,000-9,999 _______ 
$10,000 and over ___ 

3.20 
3.59 

1.50 
1.67 

.11 

.14 
.14 
.27 

1.00 
1.12 

.10 

.12 
.36 
.28 

Northeast: 
Under $2,000 ______ 2.03 .71 .05 .11 .80 .12 .25 
$2,000-2,999 _______ 2.86 1.23 .14 .21 .82 .10 .35 
$3,000-3,999 
$4,000-4,999 

_______ 
_______ 

2.95 
3.09 

1.18 
1.29 

.15 

.16 
.18 
.21 

.97 

.90 
.11 
.14 

.37 

.38 
$5,000-5,999 _______ 3.26 1.26 .16 .26 1.05 .14 .39 
$6,000-7,999 _______ 3.43 1.43 .23 .27 1.01 .12 .36 
$8,000-9,999 _______ 2.68 1.07 .17 .15 .87 .10 .32 
$10,000 and over ___ 3.02 1.33 .15 .26 .84 .17 .27 

North Central: 
Under $2,(}00 ______ 3.32 1.30 .10 .03 1.38 .12 .39 
$2,000-2,999 
$3,000-3,999 

_______ 
_______ 

3.36 
3.22 

1.37 
1.44 

.08 

.07 
.06 
.07 

1.29 
1.16 

.07 

.10 
.50 
.39 

$4,000-4,999 _______ 3.25 1.41 .10 .02 1.18 .09 .44 
$5,000-5,999 
$6,000-7,999 
$8,000-9,999 

_______ 
_______ 
_______ 

3.56 
3.51 
3.44 

1.67 
1.53 
1.70 

.10 

.07 

.08 

.05 

.03 

.15 

1.23 
1.36 
1.08 

.07 

.10 

.07 

.44 

.42 

.36 
$10,000 and over ___ 3.58 1.67 .14 .28 1.08 .11 .30 



South: 
Under $2,000 ______ 2.86 .89 .06 .03 1.39 .18 

$2,000-2,999 _______ 2.82 .91 .06 .01 1.36 .15 

$3,000-3,999 _______ 2.64 .92 .04 .02 1.22 .13 

$4,000-4,999 _______ 3.11 1.22 .08 .00 1.41 .05 

$5,000-5,999 _______ 2.91 1.22 .07 .06 1.25 .11 

$6,000-7,999 _______ 3.17 1.47 .05 .03 1.30 .05 

$8,000-9,999 _______ 3.26 1.63 .05 .04 1.02 .10 

$10,000 and over ___ 3.42 1.80 .11 .17 1.10 .00 


West: 
Under $2,000 ______ 2.62 1.37 .05 .16 .68 .08 

$2,000-2,999 _______ 2.52 .91 .03 .24 .70 .17 

$3,000-3,999 _______ 3.23 1.38 .06 .15 1.04 .20 

$4,000-4,999 _______ 2.99 1.49 .08 .08 .92 .06 

$5,000-5,999 _______ 3.45 1.77 .05 .14 .97 .06 

$6,000-7,999 _______ 3.10 1.46 .05 .12 .99 .12 

$8,000-9,999 _______ 3.82 1.90 .11 .18 1.08 .16 

$10,000 and over ___ 4.36 1.99 .15 .29 1.52 .14 


co 
1 Excludes one-person households. '" 
Derived from Reports of Household Food Consumption Survey, 1955, (40). 
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TABLE 23.-Fal'1n households: Quantity of -meat used at home pm' pm'son, by income 
grO'U1J and by 1'egion, one 'Week in Spring of 1955 1 

~-~-~--, ~-.~~~.-. - ,~---~-~-~ -... -..........-.-~~-~~-


LambRegion and All Variety LuncheonBeef Veal and Porkincome meat meats meatsmutton 
-- r ~~~ 

--~-".--.- ---~ ~ ---~- --.----~- -
POl/utls POII'nds POIl}"/"'; Pounds POldUi.q PoulHhf ['Oil lItis

United States: 
Under $2,000 ______ 2.27 0.83 0.02 0.02 1.10 0.06 0.2,1Under $1,000 ____ 2.01 .70 .02 .01 1.04 .07 .18$1,000-1,999 _____ 2.56 .98 .02 .02 1.17 .06 .30$2,000-2,999 _______ 2.96 1.19 .01 .02 1.28 .09 .35$3,000-3,999 _______ 2.98 1.26 .03 .02 1.25 .07 .36$4,000-4,999 _______ 3.30 1.58 .03 .01 1.26 .05 .38$5,000-5,999 _______ 3.29 1.47 " .05 1.31 .07 .39$6,000-7,999 _______ 

0:> 
3.19 1.49 .03 .02 1.21 .06 .37$8,000-9,999 _______0"1 3.55 1.48 .08 .03 1.44 .06 .46$10,000 and over ___ 4.16 2.19 .00 .13 1.40 .18 .26

Northeast: 
Under $2,000 ______ 3.33 1.67 .14 .04 1.08 .08 .32Under $1,000 ____ 3.52 1.74 .15 .10 1.14 .09 .30$1,000-1,999 _____ 3.17 1.60 .13 .00 1.03 .08 .34$2,000-2,999 _______ 3.57 1.6~ .01 .07 1.39 .11 .37$3,000-3,999 _______ 3.20 1.52 .05 .02 1.13 .12 .35$4,000-4,999 _______ 3.88 1.84 .04 .00 1.46 .08 .46$5,000-5,999 _______ 3.35 1.52 .00 .09 1.19 .10 .45$6,000 and over ____ 2.87 1.27 .00 .25 .89 .12 .35North Cent1'al: 
Under $2,000 ______ 3.0!) 1.42 .03 .02 1.20 .07 .35Under $1,000 ____ 2.71 1.29 .02 .02 1.07 .07 .24$1,000-1,999 _____ 3.40 1.52 .04 .02 1.31 .08 .43$2,000-2,999 _______ 3.36 1.55 .00 • 1.37 .05 .38$3,000-3,999 _______ 3.34 1.53 .01 .01 1.30 .06 .43$4,000-4,999 _______ 3.77 1.75 .04 .00 1.46 .06 .45$5,000-5,999 _______ 3.46 1.60 .01 .01 1.36 .06 .42$6,000 and over ____ 3.77 1.73 .05 .01 1.43 .08 .47 

-



i::>outn: 
Under $2,000 ______ 

Under $1,000 ____ 
$1,000-1,999 _____ 

$2,000-2,999 _______ 
$3,000-3,999 _______ 
$4,000-4,999 _______ 
$5,000-5,999 _______ 
$6,000 and over ____ 

West: 
Under $2,000 ______ 
$2,000-3,999 _______ 
$4,000-5,999 _______ 
$6,000 and over ____ 

1.86 
1.69 
2.09 
2.52 
2.52 
2.49 
3.03 
2.75 

3.41 
2.93 
2.78 
3.55 

.53 

.44 

.64 

.82 

.74 
1.12 
1.06 
1.02 

1.82 
1.53 
1.62 
2.27 

.01 

.01
• 

.02 

.02 

.00 

.00 

.04 

.03 

.07 

.00 

.00 

.01
• 

.01 

.04 

.03 

.00 

.00 

.00 

.11 

.00 

.17 

.01 

1.07 
1.02 
1.14 
1.21 
1.40 
1.11 
1.53 
1.39 

1.01 
.83 
.64 
.91 

.06 

.06 

.06 

.12 

.05 

.02 

.10 

.04 

.08 

.10 

.05 

.11 

.11 

.11 

.2~ 

.3~ 
.2E 
.24 
.32 
.2( 

,36 
.40 
.31 
.25 

> Excludes one-person households. 
• Less than 0.005 pounds. 

CX) 
-l 

Derived from Reports of Household Food Consumption Survey, 1955, (.~O). 



All observations in the study related to 1955, when meat was 
abundant and low in price relative to the high employment and 
rising incomes of that year. Supplies of meat for consumption 
per person rose to a new high in 1955. Average civilian con
sumption, at 163 pounds, equalled for the first time the previous 
record established in 1908. While meat supplies in the spring 
of 1955 when survey records were taken had not quite attained 
the peak level achieved during the fall, they were comparatively 
large. Prices of meat were still on a decline that had begun in 
1952-a decline that contrasted with the rising price level in the 
economy as a whole. 

The survey reported meat used by families at home. It ex
cluded all hotel and restaurant meals and institutional feeding. 
Its findings, therefore, distort slightly the true relationships of 
total meat consumption to consumer income, since higher income 
groups buy more of their meat as purchased meals than do lower 
income people. The distortion arises even though all quantity 
data were converted into a standard 21-rneal week,31 and it re
lates to both kind of meat and amount of expenditures. Meat 
diets at home and away from home are not identical, primarily 
because meals eaten away from home include more main meals 
and fewer breakfasts. The survey may understate total con
sumption of hams and chops, for example, and overstate that of 
bacon. Also, meat eaten in restaurants obviously is more costly 
than that eaten at home. 

Because the urban population is by far the larger, urban data 
wiII be reported more fully in material that follows than will the 
data for use of meat by farm families. 

Summary data on urban and farm consumption rates for fami
lies of various income levels, and by regions, are provided in tables 
22 and 23. 

URBAN CONSU:\TPTlON OF MEAT BY REGIONS 

Consumption of beef is positively correlated with income. 
Figure 17 shows this to be true for city families in all regions. 
The relationship is sharpest in the South and \Vest. 

Data in figure 17, as in figures 18 and 19, are plotted on "dou
ble-logarithmic" scales. These are ratio charts, which show com
parative relationships. Two lines of equal slope (steepness) indi
cate equal proportionate relationships, regardless of how high or 
low they may be. In figure 17, for instance, the relationship of 
consumption to income in the West is seen to be about the same 
for beef, pork, and all meat, as the slopes are similar. 

Data as plotted in figure 17 may be converted to average linear 
relationships by means of a least squares fit. Percentage relation
ships at the mean aTe in table 24. For beef, they show that a 
10 percent higher income per family was associated with increases 
in beef consumption ranging by regions from 1.0 to 3.8 percent. 
These are not high percentages; they indicate an income elasticity 
for consumption of 0.10 to 0.38. 

3L That is, if a family reported only 18 meals at home during the survey 
week, the food data reported were "blown-up" by a 21/18 ratio so as to 
become the equivalent of a full 21-meal week. 
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URBAN USE OF MEAT AT HOME 
Average per Person, One Week, Spring 1955 

r-- NORTH CENTRAL_ LB. NORTHEAST 
I 1"- 1 1 _ ".0 I---i- I I I -+----i 

All miat" B.~f A:P.~t
I .:1".----- 2.0 

I IB••f,,- I 
"-~"'-I"'~ " ~ ~ 

1.0 -,;L---d-~~ 
pork 
17 ~IIM-

'" Pork. I " . 

+-t..:--"',:""",,'-I 4.0 f----+-
f---t--~.......----r""-t-+-I

2.0 f------+- Pork-+-+--+-+----l 
, .........~ 

.-:=t----; 1.0 - - 1/-" 
Be.f 

L-_--'-_--'---'---'-...L.l.--'-J-L-_---' 0.5 L-_--'-_-L---L.-L-.L..l....Ll.-'--_---' 

2 4 6 B 10 20 1 2 4 6 B 10 20 

19S4 MONEY INCOME OF FAMILY AFTER INCOME TAXES (S THOUS.) 
DATA FROM "55 HOUSEHOLD FOOD CONSUMPTION SURVEY 

U. S. OEPARTr.tEHT OF AGRICULTURE NEG. 60042·58(3) AGRICULTURAL t.lAAICETIHG SERYICE 

FIGURE 17 

The South had the highest relationship of beef consumption 
with income, the North Central the lowest. 

Pork is less a "status" meat than beef. Somehow, it does not 
command a· superior place in the esteem-or the diets--of most 
families. Only in the West, where it is more of a rarity than else
where, is consumption of pork positively associated with income. 
In all other regions, the more well-to-do families did not choose 
to eat more pork than lower income families (fig. 17). A nega
tive relationship is fairly pronounced in the North Central and 
South. In the Northeast, the consumption line is almost level; 
pork eating bears little relation to income there. 

Consumption of both veal and lamb is highly associated with 
income (fig. 18). The sample ,vas too small to afford highly ac
curate data by regions. However, it is clear that in the South 
and North Central lamb consumption is almost entirely confined 
to upper income classes. In the lamb-eating Northeast and West, 
all income groups share and the relation of consumption to in
come is less marked. The difference is seen in the smaller in
come-association factors of 1.9 and 2.7 in the latter two regions, 
compared with much higher factors in the South and North 
Central (table 24). 
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URBAf\J USE OF SE.CONDARY MEATS 

Average at Home per Person, One Week, Spring 1955 
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URBAN USE OF BEEF AND PORK CUTS 
Average at Home per Person, One Week, Spring 1955 
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TABLE 2..1.-U1'bcm households; Pe1'centage dijfe'rence in quantity, 
price, CLncl value of meat consumed per pe1'son f01' each 10 pe1'
cent dijference in income, one 'week in Sp1'ing of 1955 1 

~i-~~ A;l "I' "~:~~b TBeef Veal PorkRegion ! meat ) , mutton ! 
__________;~-_L _______1 ' ._"__ ~,~_ 

l____"--;-__Q_t_la_n-:-t_it:_p~e_r_p_e~s~_____ "~_"_ 
I Percent percent) PCf(.'Cllt Percent Percent 

United ~tates ~~______ 1.0 2.1 2.7 6.2 -0.3I 
Northeast _____________ ,7 1.2 2.0 1.9 • 
North Central _________ .4 1.0 2,0 11.8 -.S 
South ________________ 1.1 3.S 3.0 14.4 -1.2 

West -----------------1___2_.1--1____ 5_._S--'--__ :"~2_.1--!-1___ __ 3.0 

I Price per pound 3 

.----,----~--~-----~---

United States 1.6 1,6 .3 1.2 1.6
Northeast _____________ 

North Central _________ 1.4 1,5 .2 2.1 1.3 


1.3 1.6 .6 .9 .9 

South 1.6 1.2 1.4 2.2 2.0 
West 1.3 1.9 -.2 ,9 .9 

Value per person 

United States 2.6 2.S 2.S 7.8 1.3Northeast _____________ 1.9 2.7 2.7 2.S .9
North Central _________ 1.7 2.5 2.3 13.!:! .4 
South ----------------1 2.6 4.9 3.2 I 16.1 .6 
West -----------------1 3.6 4.0 6.0 I 4.0 4.3 

'Simple regression relationships calculated by least squal'es, Percentage 
taken at the mean. Not all results will meet tests of significance. 

• Less than 0.05 percent. 
3 Differences in price per pound reflect differences in pl'ice paid for each 

cut or pl'cduct, plus differences in kinds of meat eaten. 

Derived from Reports of Household Fooel Consumption Survey, 1955, (40). 

Veal consumption also is closely associated with income, Its 
average relationship is not as close as for lamb, since it receives 
no extra boost in the South and North Central as lamb does (fig, 
18) . 

Variety and luncheon meats are consumed in small yet signifi
cant qUa11tities by all income groups, low and high alike, Inter
estingly enough, the curves of income relationships for these two 
meat groups show opposite patterns (fig, 18), For luncheon 
meats the curve is arched. Middle income families consume the 
most-more than low income" ones and more than high, For 
variety meats (liver, heart, and so on) the curve is concave; ex
treme income groups appear to be the largest consumers, Con
sumption of variety meats may be up for low income families 
because those meats are relatively inexpensive. 

The highest curve in each section of figure 17 shows income
consumption relationships for an meats combined, for city con
sumers, The curves have only a moderate upward slope. This 
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rather small effect of income results from the negative relation
ship for pork (except in the "West). Otherwise the slope would 
be greater, inasmuch as beef, veal and lamb all bear a definite 
positive relationship to income. 

Acco1"Cling to data in table 24, a 10 percent difference in income 
of consumers makes a 1.0 percent difference in the U.S. average 
quantity of all meat consumed at home. This response to income 
yaries from 0.-1 percent in the North Central to 2.1 percent in 
the West. 

As the survey data exclude meat eaten outside the home, doubt
less some of the full impact of the effect of income on meat con
sumption is hidden. 

EFFECT OF h,CO,'IE 0:-; "'lEN!' CONSUMPTION 

To considerable degree higher income consumers use their buy
ing power to express their pl·eference as to kind of meat they buy. 
In doing so they buy more expensive meat and spend more money. 
A clear instance is the more beef and less pork bought by the 
higher income groups. Beef is a little more costly than pOl·k, and 
this alone adds to both average price and expenditure. 

Moreover, higher income families eat the mOre expensive cuts 
of each meat. As can be seen in figure 19, they eat the most 
steaks and roasts. (Again, if restaurant meals were included 
their consumption of these two cuts would appear even greater.) 
Ground beef is about equally popular with rich and poor. Stew
ing and boiling beef, on the other hand, shows a clear negative 
relationship with income; its popularity is confined to low income 
families. 

PRICE PAID FOR MEAT, URBAN FAMILIES 
One Week, Spring 1955 

~PERL8.-------r---------'r-----.---.---.-----~---' 

70 -- All meat --+----+---: 

---- Beef 
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60r-------~------~ 
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PRICE PAID FOR EACH CUT. DAU FROM 1155 HOUSEHOLD FOOD COH1UNPi,OH SURVEY. 

U.S. DEPARTMENT OF AGRICULTURE NEG. 6044-58("1 AGRICULTURAL ,I,I .... RKETING SERVICE 

FIGURE 20 
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Among pork cuts, ham, chops, and bacon are used in about 
equal quantities by all income groups. Sausage is more a 10w
income than a high-income meat. Salt pork, of course, is eaten 
principally by low income families, primarily southern ones. 

Figure 20 summarizes the national differences in prices paid 
by the various income groups. Clearly to be seen is the simi1ar 
relationship for beef and pork. Beef prices are a few cents higher 
than pork but the difference is almost constant by income groups. 
Although high-income consumers may be unenthusiastic about 
buying pork, when they do buy it they are just as selective for its 
kind and quality as they are for beef. 

Since both the quantity of meat consumed per person and the 
price paid for it are higher for the upper income families, the 
value of consumption rises even faster with income. Higher in
come groups spent considerably more money for meat during the 
1955 survey week than low income groups. 

Higher income consumers spent more money per person for 
each of the meats. They did so even for pork, although to lesser 
degree than for other meats. Expenditures for lamb bore an 
extremely high relationship to income. Those for veal were 
next, followed by beef (fig. 21). 

On the average, for each 10 percent higher income, the value of 
beef consumption by city families was 2.8 percent higher. The 
value of pork was 1.3 percent higher. 'rhe comparable figure for 
lamb was 7.8 percent, for veal 2.8 percent (table 24). 

This income-expenditure ratio for beef was especially high in 
the South and \Vest, a,ndlowest in the North Central. The ratio 

VALUE OF MEAT USED, URBAN FAMILIES 

Average at Home per Person, One Week, Spring 1955 
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for pork ,vas high in the West, low in the North Central (table 
2-1) . 

It is thus clear that families who have higher incomes eat some
what more meat; eat more beef, veal and lamb and less pork; 
eat the higher priced cuts of each meat; and choose the premium 
quality or otherwise highest priced selections of each. 

In addition, the higher income families achieve a greater 
variety in their diet. Statistical evidence is the data in table 25 
relating to the number of families using beef; pork; food prepara
tions consisting chiefly of meat; and meat's strongest competitor, 
poultry. The table shows the percentage of families using only 
one of the foul', and the percentage using two, three, or all four. 

A substantial proportion of low income families on farms and 
a few in cities used only one of the foul' foods during the survey 
week. Not many higher-income families, even on farms, re
stricted themselves to one only. Of the top income group shown 
in the table, 61 percent on farms and 73 percent in cities user; 
three, 01' all four, of the foods during week the survey was taken, 

TABLE 25.-Hou.seholds using beef, 1Jork, poultry, o'r mixt~t1'es 
chiefly meat: Pe1'centage ~lsing one only 0/' combinations of two, 
th1'ee, or [ow', fann and city hO~lseholcls, one week in Sp1'ing of 
1955 

Any beef, Combination of-
Urbanization pork, One 
and income poultry, kind Any Any All 

group 1 or mixture only two three four
chiefly meat kinds kinds kinds 

·i-
I 

Percent Percent PercC1,t Perce11t Porcent 
Urban: !

Under $3,000 ___ 99.0 5.3 31.5 48.2 14.0 
$3,000-4,999 ___I 99.9 3.2 28.2 47.4 21.1 
$5,000 and oyer__ 99.9 2.8 24.4 51.5 21.2 

Farm: 
Under $1,000 ___ 1 95.3 25.6 36.1 28.5 5.0 
$1,000-3,999 ___I 98.5 11.9 40.3 37.3 9.0 
$4,000 and oyer__ 99.8 5.3 33.6 48.3 12.5 

I 
1 Money income, after income taxes. 
NOTE: Component items may not add to totals because of rounding. 
Deriyed from data furnished by Household Economics Research Division, 

Agricultural Research Service, U.S. Depal'tment of Agriculture. 

Surveys similar to that of 1955 were taken by the U.S. Depart
ment of Agriculture in 1948 and 1942 also. From the three 
studies it is pOlsible to clock any changes in the relation of meat 
consumption to income among the three years. Data for all three 
years are ayailable for city consumers only. 

The years themselves were not entirely comparable. The great
est difference was the big increase in the general price level and 
in consumer incomes first from 1942 to 19<18, and then further in 
1955. But it is possible to conect approximately for this differ
ence by cOllverting all income and price data into constant 
dollars. Other differences are not so easily reconciled. 1942 was 
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a war year; 1948 was a year of relatively small meat supplies, 
especially for beef, and relatively high priceb. In 1955, supplies 
of beef were much larger than in 1948, and meat prices were 
lower-moderately lower in current clollars and down more as 
measured in constant dollars. These differences are seen in 
table 26. Consumption data in the table are those derived from 
estimates of total U.S. production and disappearance; they are 
not survey data. 

TABLE 26.-Meat: Conswrnption and 1·etail price, 
Sp?·ing of 1942) 1948 and 1955 1 

~ 

Beef Pork 

Spring of- Consump
tion per 
person 

Retail 
price 

Price in 
constant 
dollars • 

Consump
tion per 
person 

Retail 
price 

Price in 
constant 
dollars • 

1942· ______ Ponnds 
15.7 

Gellt.• 
34.7 

Gent.• 
50.1 

P01l1UZ. 
15.5 

CellI., 
33.1 

Gent. 
47.8 

1948 ------ 15.3 75.1 73.4 16.5 60.0 58.7 
1955 ------ 20.3 67.7 59.2 15.0 55.5 48.6 

1 United States average for April-June, based on production and price data 
of USDA and BLS. 

• Converted to dollars of constant purchasing power by dividing by the 
Consumer Price Index (1947-49=100). 

a Prices are estimated, as no published prices by months are ava~lable. 
Derived from data furnished by Economic and Statistical Analysis Divi

sion, Economic Research Service, U.S. Department of Agriculture. 

Differences in meat supplies and prices for the 3 years affect 
the relationships between meat consumption and income for those 
years. Ordinarily, in a year of relatively low prices the income
consumption curve is flatter than it is in a high price year. That 
is, when meat is cheap, its use is more similar between high and 
low income families than when it is more expensive. Thus, a 
more nearly level income-consumption curve would be expected in 
1955 than in 1948. Figure 22 shows that the curve for beef is 
indeed slightly flatter in 1955 than 1948, but not very much so. 
The curve for 1955 differs from 1948 and 1942 chiefly in that it 
is higher. 

For pork, on the other hand, the income-consumption relation
ship gives more evidence of change (fig. 22). Showing a small 
upward slope in 1942 and 1948, it had swung to a slow down
sweep by 1955. The change, however, dare not be attributed to 
higher 1955 incomes alone. The gradual loss in demand reported 
in section beginning on page 16 was a factor. In all probability, 
the apparent rotation of the (urban) consumpt.ion curve for pork 
from a positive to a negative relationship with income is a gen
uine and lasting change. Pork has slipped to a subordinate stand
ing with high-income consumers; and it has done so since so re
cent a year as 1948. 

The curve of urban pork consumption by income in 1955 is 
higher than that of 1948. This conflicts with U.S. supply-and
distribution elata, which show a smaller consumption in the spring 
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URBAN USE OF BEEF AND PORK 
RELATED TO INCOME, 3 YEARS 
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of 1955 thau of 1948 (table 26). The difference may reflect 
en:ors in reporting survey data, or irregularity in classifying cer
tain pork products (such as pork vs. luncheon meat). It may 
also be due to differences in coverage: survey data in figure 22 
refer to meat used at home by city families; distribution data 
refer to total meat eaten by the entire population. Perhaps con
sumption of pork by farmers decreased enough between 1948 and 
1955 to give a boost to urban consumption rates in the latter year. 

COMPARISON WITH RESULTS OF TIME SERIES A.,."'ALYSlS 

The outstanding conclusion to be derived from the data from 
the 1955 survey reported here is the following: that the pattern 
of relationship of meat use to consumer income as shown by 
those data is distinctly different from the relationship revealed 
by time series analysis. 

Apart from conceptual differences referred to earlier, a direct 
comparison between the two studies is statistically not possible, 
since the budget study related C0n8'1.0n1Jtion to income and the 
time series analysis related ']J'rice to income. Nevertheless, be
cause the relationship between supply and price for the entire 34 
years was almost unitary for both beef and pork, and cross
elasticity of demand between the two is not extremely great, 
rough comparisons can be made between the budget and time 
series analyses. 

Income elasticities seem clearly to be lower in the budget study 
than the time series analysis. The difference was fairly wide for 
both beef and pork. The coefficient of flexibility of beef consump
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tion on consumer income in the budget study was 0.21. The co
efficient for beef price in the time series analysis was 0.57. For 
pork the reported difference was even wider: the budget study 
showed a negative coefficient of -0.03, but the time series result 
was a huge coefficient of + 1.06. However, the latter is untrust
worthy, as was noted in the discussion of section beginning on 
page 70, and the true difference is much less than the data 
indicate. 

Even though time series and budget analyses are conceptually 
different and no close conformity in outcome is to be expected, 
the wide disparity between results leads to a question that is not 
at all academic. If analytical data are to be used to forecast the 
future prospects for the livestock industry, which set can be used 
more reliably? 

The higher regression coefficients for time series analyses re
emphasize the observation already made, that much of the influ
once of I·ising national income on demand fOl' meat arises not in 
a "pure" relationship, but in a complex of forces associated with 
economic growth. If national income continues upward, it will 
have the same bearing on demand for meat as in the past inso
far as that growth is linked with associate forces much as in the 
past. 

The rather large coefficients for national income give some 
grounds for confidence. There is another reason to be reassured 
as to the prospects for livestock and meat. The Syracuse study 
(24) indicated that when a family experienced a rise in income, 
it then ate more meat than it would have eaten if its income had 
been constant at the higher level. Thus in a growing economy 
do dynamic considerations, happily, confound thE) static. 

The 1955 budget study had a second result that is full of mean
ing and portent. In the cross-section analysis, families having 
the higher income used their extra buying power more to select 
the kind of meat they wanted than to buy more meat. Income 
had more effect on kind of meat eatell and on the price paid for it 
than on the quantity eaten. 

When meat is already abundant and low priced as it was in 
1955, rising consumer incomes place a premium on the preferred 
kind, cut and quality of meat. This suggests that producers of 
meat animals and processors and distributors of meat have much 
to gain in such a year by taking steps to provide the desired 
kind and quality of product. Those steps begin with more atten
tion to breeding for carcass quality; extend through more feed
lot feeding of cattle and lambs to enhance grade; and carry for
ward to both better preparation and processing of meat for dish'i
bution at retail, and wider use of standard grades in distribution. 
In a year of smaller supplies and higher prices of meat, the pre
mium for quality would not be so great; but if, as seems likely, 
U.S. meat production pel' person ,viII increase further, the lesson 
as to the prominence of quality seems worth heeding. 

97 




LITERATURE CITED 

(1) BERTRAND, ALVIN L. 
1958. 	 TRENDS AND PATTERNS IN LEVELS OF LIVING OF FARM FAMILIES 

IN THE UNITED S'rATES. U.S. DEPT. AGR. AGR. INF. BULL. 181. 
22 PP. 

(2) BOCKENHOFF, E. 
1958. 	 BESTIMl\IUNGSGRUNDE UND ELASTIZITATEN DER 1\IENGENl\IASZIGEN 

NACHFRAGE NAGH R1ND- UND SCHWEINEFLEISCH. AGRARWIRT
SCHAFT. HANNOVER: INSTITUT FUR LANDWIRTSCHAFTLICHE 
i\:[ARKTLEHRE DER UNIVERSITXT GOTTINGEN AND OTHER IN
STITUTIONS. 

(3) BREIMYER, 	HAROLD F. 
1959. 	 FEDERAL GRADING OF l\IEAT-ITS ECONOl\UC l\IEANING. U.S. 

AGR. l\IKTG. SERVo LIVESTOCK AND MEAT SITUATION, 103 :18
22. 

(4) 
1957. 	 ON PRICE DETERl\I1NATION AND AGGREGATE PRICE THEORY. JOUR. 

F AR~I ECON. 39 :676-694. 
(5) 

1954. 	 SOURCES OF OUR INCREASWG FOOD SUPPLY. JOUR. FARM ECON. 
36 :228-242. 

(6) BURK, MARGUERITE C. 
1958. 	 SOME ANALYSES OF INCOME-FOOD RELATIONSHIPS. JOUR. Al\IER. 

STATIS. Asso. 53 :905-927. 
(7) CHAl\lBERLIN, EDWAHD 

1933. 	 TUE THEORY OF ~WNOPOLISTIC COMPETITWN. 314 PP. CAM-
BRIDGE. 

(8) DUESENBERRY, JAMES 
1949. 	 INC01\IE, SAVING, AND THE THEORY OF CONSUMER BEHAVIOR. 

128 PP. CAi\lBRlDGE. 
(9) 	 ELECTRICAL MERCHANDISING 


1959. 

(10) FOOTE, RICHARD J. 

1958. 	 ANALyTICAl, TOOLS FOR STUDYING DEl\IAND AND PRICE STRUC
TURES. U.S. DEPT. AGR. AGR. HAN DB. 146. 217 PP., ILL US. 

(11) Fox, KARL A., AND COONEY, JAi\lES F., JR. 
1954. 	 EFFECTS OF INTERC{)RRELATION UPON MULTIPLE CORRELATION AND 

REGRESSION l\IEASU[(ES. U.S. AGR. l\IKTG. SERVo 28 PP. 
[PROCESSED.] 

(12) 
1953. 	 THE ANALYSIS OF DEi\lAND FOR FARl\I PRODUCTS. U.S. DEPT. 

AGR. TECH. BULL. 1081. 90 PP., ILLUS. 
(13) HATHAWAY, DALE 

1959. 	AGR!GULTURE IN AN UNSTABLE ECONOl\IY REVISITED. JOUR. FARM 
ECON. 41 :487-499. 

(14) HOCHSTIN, ESTHER 
1959. 	EMPLOYEE FOOD SERVICES IN MANUFACTURING PLANTS. U.S. 

DEPT. AGR. l\IKTG. RES8ARCII RPT. 325, 1001'1'. 
(15) HUNTER, J. SCOTT, CLE;\IENT, 'VENDELL E., AND HAYAS, NICK 

1958. 	 PROl\WTION OF LAMB-RESULTS OF A CAl\IPAIGN IN CLEVELAND, 
01lI0. U.S. DEPT. AGR. MKTG. RESEARCH RpT. 292, 58 PP. 

(16) 	KLEIN, LAWRENCE R. 
1953. A TEXTBOOK OF ECONOl\IETRICS. 335 1'1'., ILLUS. EVANSTON, ILL. 

(17) KRAl\IER, ROBERT C. 
1952. 	 RETAIUNG PREPACKAGI;;n ~!EAT. MICH. AGR. EXPT. STA. SpE. 

BULL. 385. 27 PP. 
(18) LIFQUIST, ROSALIND C. 

1959. 	 BUYING PRACTICES AND FOOD USE BY EMPLOYEE FOOD SEIWICES IN 
l\IANUFACTURWG PLANTS. U.S. DEPT. AGR. l\IKTG. RESEARCH 
RPT. 326, 135 Pl'. 

(19) MANN, LORENZO B. 
FROZEN 	 FOOD LOCKER PLAXTS I~ THE l'XITED STATES. U.S. FARMER 

COOPERATIVE SERV., ANNUAL ISSUES. 
(20) 	 NATIONAL PROYISIO~ER 

1959. Y. 141. 

98 



(.'31) NFJLSON, PAUL E., JR. 
1958. ALTERING MARKETING CONCEPTS TO MODERN CONDITIONS. JOUR. 

FARM ECON. 40:1511-1522. 
(22) RILEY, HAROLD M. 

1954. SOME MEASUREMENTS OF CONSUMER DEMAND FOR MEAT. PH. D. 
THESIS, UNPUBLISHED. MICHIGAN STATE UNIVERSITY. 

(28) 	 SHAW, SETll T. 
1956. WHAT TODAY'S CONSUMER .DEMANDS FOR HER MEAT DOLLAR. RE

PORT OF THE PROCEEDINGS OF THE INTERREGIONAL LIVESTOCK 
PRODUCTION AND MARKETING CONFERENCE, ITHACA, N.Y., 
JUNE 13-16. U.S. FEDERAL EXTENSION SERVo 127 Pp. 

(24) SIMMONS, WILL M. 
.1951. 	 CONSUMER MEAT PURCHASES IN SYRACUSE, NEW YORK. NEW 

YORK (CORNELL) AGR. EXPT STA. BULL. 869. 30 PP. 
(25) 	 STEVENS, CARL M. 

1958. ON THE THEORY OF NEGOTIATION. QUART. JOUR. ECON. 72:77
97. 

(26) 	 STIGLER, GEORGE J. 
1952. THE THEORY OF PRICE. 310 J'P. NEW YORK. 

(27) UNITED STATES AGRICULTURAL MARKE'i'ING SERVICE:n 
1961. 	 THE LIVESTOCK AND MEAT SITUATION. "TASHINGTON, D.C. 

[PROCESSED.] 
(28) 

1961. THE MARKETING AND TRANSPORTATION SITUATION. \VASHING
TON, D.C. [PROCESSED.] 

(29) 
1960. NUMBER OF LIVESTOCK SLAUGHTER PLANTS, MARCH 1, 1960. 

WASHINGTON, D.C. [PROCESSED.] 
(80) 

1957. FAR:\I-RETAIL SPREADS FOR FOOD PRODUCTS. U.S. DEPT. AGR. 
MISC. PUB. 741, 165 PP. 

(31) 
1957. PRICER OF HOGS AND HOG PRODUCTS, 1905-56. U.S. DEPT. AGR. 

STATIS. BULL. 205, 44 PP. 
(32) 

1956. BEEF MARKETING :\TARGINS AND COSTS. U.S. DEPT. AGR. MISC. 
PUB. 710, 35 PP. 

(83) 
1956. 	 FORK lIIARKETING ilIARGINS AND COSTS. U.S. DEPT. AGR. MISC. 

PUB. 711, 46 PI'. 
(34) 	---AND UNIVERSITY OF MINNESOTA 

1952. EATING PI,,\CES AS ilIARKETERS OF FOOD PRODUCTS. U.S. DEPT. 
AGR. MKTG. RESEARCH RPT. 3, 118 PP. 

(.i5) UNITED STATES AGIUCULTURAL RESEARCIl SERVICE .. 
1960. 	 CHANGES IN FARM PRODUCTION AND EFFICIENCY. U.S. DEPT. 

AGR. STATIS. BULL. 233, 48 PP. 
(36) 

1959. 	 LIVESTOCK-I'RODUCTlON UNITS, ANNUAL 1910-57. U.S. DEPT. 
AGR. ARS RPT. 43-103, 16 PI'. 

(37) 
1958. CONSUilIPTION OF FEED BY LIVESTOCK, 1909-56. U.S. DEPT. AGR. 

PROD. RESEARCH IlI'T. 21, 128 n. 
(J8) UNITED STATES DEPAI~TilIENT O~' AGIUCULTURE 

1961. EXI'f;NDlTURES FOR PROC~~SSED FOODS BY EMPLOYEE FOOD SERVICES 
IN MANUFACTUIUNG PLANTS. U.S. DEPT. AGR. MKTG. RE
SEARCH llPT. 458, 54 1'1'. 

(39) 
1958. 	LIVESTOCK AND illEAT STATISTICS. U.S. DEPT. AGR. STATIS. 

BULL. 230, 307 1'1'. 
(40) 

1956. FOOD CONSl':lIPTroN OF ITOl:SEHOLDS IN THE UNITED STATES. 
HOUSEHOLD FOOD CONSC:lIPTION SURVEY, 1955, RgPORTS 1-5. 

", Agency credits are now the United States Economic Research Service 
for items 27, 28, 30, 32, 33, and 34; United States Statisticailleporting Serv
ice for item 29; and United States Agricultural Marketing Service for 
item 31. 

aa Agency credit is now the United Stutes Economic Research Service. 

99 



(41) 
1944. FAMILY FOOD CONSUMPTION IN THE UNITED STATES, SPRING 1942. 

U.S. DEPT. AGR. MISC. PUBL. 550, 157 PP. 
(42) 

1920. YEARBOOK OF AGRICULTURE. 888 PP. 
(43) 	 UNITED STATES DEPARTi\lENT OF COMMERCE 

1950. CENSUS OF HOUSING, HOUSING I, PART 1. 25 PP. 
(44) 

1958. STATISTICAL ABSTRACT OF THE UNITED STATES, 1958. 1040 PP. 
(45) 

1960. 	 SURVEY OF CURRE~a BUSINESS, JULY 1960. 40 PP. 
(46) UNITED STATES FEDEHAL TRADE COl\li\USSION 

1960. 	 ECONOMIC INQUIRY INTO FOOD MARKETING, PART I: CONCENTRA
TION AND INTEGRATION IN RETAILING. HOUSE DOCUMENT No. 
312, 86TH CONGRESS, 2D SESSION. 338 .PP. 

(47) WAGNER, HARVEY l'II. 
1957. 	 A UNIFIED TREATMENT OF BARGAINING THEORY. SOUTH. ECON. 

JOUR. 23 :380-397. 
(48) WAUGH, FREDERICK V. 

1959. 	NEEDED RESEARCH ON THE m'FECTlVENESS OF FARM PRODUCTS 
PROMOTIONS. JOUR. FARM ECON. 41:364-376. 

(4.9) \VILLIAMS, \VILLARD F., BOWEN, EARL K., AND GENOVESE, FRANK C. 
1959. 	 ECONOi\!IC EFFECTS OF U.S. GRADES FOR BEEF. U.S. DEPT. AGR. 

MKTG. RESEARCH RPT. 298, 199 PP. 
(50) WOHLKEN, E. 

1959. 	 DIE BEDEUTUNG DER HAUSSCHLACHTUNGEN FUR DIE ELASTIZITA
TEN DER NACHFRAGE NACH SCHWEINEFLEISCH. AGRARWIRT
SCHAFT. HANNOVER: !NSTlTUT FUI~ LANDWIRTSCHAFTLICHE 
MARKTLEHRE DER UXlVERSITAT GOTTINGEN AND OTHER INSTI
TUTIONS. 

(51) WORKING, ELMER J. 
1954. 	 DE:\IAND FOR :\IEAT. !;S-STITUTE OF ~IEAT PACKING, U;S-IVERSITY 

OF CHICAGO. 136 PP. CHICAGO. 
(52) 

1927. 	 WHAT DO STATISTICAL "DEMAXD CURVES" SHOW? QGART. JOUR. 
ECON. 41 :212-235. 

100 




APPENDIX I 

ESTIMATIO.N O.F AVERAGE RETAIL PRICE FO.R ALL GRADES O.F BEEF 

The analyst who. attempts to' censtructa series O.fcarcass
average prices fer all grades ef beef finds enly twO. techniques 
O.pen to' him. One is to' impute values fer many lewer grade cuts 
to' the single price quetation that relates to' lewer grades O.f beef, 
namely, hamburger. But there is net eneugh evidence that this 
will give reliable results ever several years. 

The O.ther technique is to' empley average prices as queted fer 
all grades ef carcass meat at whelesale er ef all live animals, 
and apply apprepriate price spreads to' them in erder to' CO.n
struct estimates ef retail prices. Admittedly, in using such a 
precedure a trustwerthy regularity in behavie.r ef marketing 
margins is assumed. There is seme evidence that this assumptien 
is net tee far afield. 

Data frem the 1955 heuseheld censumptien survey seem to' in
dicate that the retail price ef the beef centent ef precessed meat 
preducts as p:.>.id by heuseheld censumers is nearly as high as 
that ef fresh beef, when measured in equivalent weight terms. 
When cempared with prices ef carcass beef at whelesale at the 
same time, the carcass-te-retail spread appeared to' have been 
abeut 5 percent wider fer precessed beef than fer fresh. 

Altheugh the 5 percent figure is highly appreximate, it dees 
substantiate an hypethesis that price spreads en beef tend to' be 
mere nearly censtant in cents per peund than in percent. Any 
tendency teward uniferm percent markup practiced by retailers 
is effset by the extra precessing much ef the lewer grade beef 
receives. 

U.S. average prices ef all grades ef carcass beef at whelesale 
were arrived at by utilizing weighted average prices ef all grades 
at Chicago. and average prices ef Cheice grade fer beth Chicago. 
and the U.S. The differen"e between Chicago. and U.S. prices 
fer the Cheice grade macle itpessible to' cenvert the Chicago. 
price ef all grades to' a U.S. price ef all grades. To. this last 
price, a wholesale-retail margin was added. This margin was 
an average arrived at by applying the margin fer Cheice grade 
(32, p. 15) to' preductien ef the three tep grades, and that margin 

plus 5 percent to' preductien ef the lewer grades. Retail prices 
so. cemputed appear in the celumn headed "Estimates based en 
prices ef beef at whelesale," table 27. 

The precedure is reasenably satisfactory for recent years. Fer 
earlier years, hewever, price data at Chicago. are less cemparable 
because grade and weight categeries fer repOlting were different 
then and because estimates ef beef preductien by grade fer early 
years are less reliable. An altemate methed is to' use prices ef 
all cattle rather than prices ef all beef at whelesale, as a base 
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TABLE 27.-Retail beef p'rices: Avemge of all grades per retail
eq~tivalent pound, by two systems of estimation, 1921-60 

Retail price per retail-equivalent pound ~ 

Year 
Estimates based on prices IEstimates basl",d on pl"ices 

of be~f at wholesale of :live cattle 

Cen~ I . Cents 

1921 27.7 
1922 25.6 
1923 25.6 
1924 25.4 
1925 26.0 
1926 28.8 
192.7 29.5 
1928 33.2 
1929 35.7 
1930 32.4 
1931 26.8 
1932 22.1 
1933 19.7 
1934 20.4 
1935 25.0 
1936 25.6 
1937 27.0 
1938 26.8 
1939 27.3 
1940 26.8 
1941 29.5 
1942 32.5 
1943 33.8 
1944 29.1 
1945 30.3 
1946 38.3 
1947 54.8 
1948 67.7 
1949 61.7 62.0 
1950 69.2 69.3 
1951 81.4 81.8 
1952 76.9 76.5 
1953 60.3 60.5 
1954 58.7 58.5 
1955 58.8 58.9 
1956 58.3 57.8 
1957 63.6 63.5 
1958 75,] 
1959 76.8 
1960 ==============!=========================I 

74.2 

1 Beef sold in processed fonn is valued in terms of equivalent retail weight 
for fresh sale, not in terms of actual processed weight. 

from which to build up retail price estimates. Such prices are 
available as a long series. They are the average cost to federally 
inspected packers of all cattle bought by them. A second market
ing chal'ge is requil'ed, that of live animal to wholesale carcass. 
Methods similar to those used by ERS in a 1956 beef margins 
l'epol't (32, pp. 9-13) were adopted in extending a live-wholesale 
margin fol' Choice steers and heifers to earlier years. In adapt
ing this to all grade~ of cattle, it was assumed that the live
animal marketing and slaughtering cost is uniform per 100 
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pounds live weight. The cost per 100 pounds of carcass therefore 
was influenced by changing dressing yields. 

The first product of this estimating procedure was an estimated 
value of beef carcass at retail. In deriving a price per retail 
pound, an average yield of retail cuts was employed. That yield 
was estimated to have been 82.5 percent in 1928 and to decline 
to 82.0 pounds by 1949. remaining at that figure thereafter. These 
yields represent nverage yields for each grade combined by maans 
of approximate, and changing, grade distribution of beef produc
tion. 

Prices so determined relate to prices at retail for all beef as 
sold, whether fresh or processed, per fresh-equivalent retail 
pound. That is, the retail weight unit is that of beef as it is 
normally sold fresh at retai1. For example, the average prices 
include estimates for canned beef, the price of which includes 
the cost of canning but is expressed in terms not of a pound of 
canned beef but of the weight that 'would have been available at 
retail had the same beef not been canned but sold fresh at retai1. 

Price data estimated in this fashion are presented in table 27 
under the heading "Estimates based on prices of live cattle." 

The closeness of the two estimates affords a considerable degree 
of confidence in their accuracy. Although the series based on live 
animal prices is subject to more error than is the series derived 
from carcass prices, it seems to be fairly reliable. 
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·\.PPENDIX n 
RELATJO",SHIP BE'I'WEF." PHlCE-ES1T\lA'l'!;\,G EQlJA1'lOXS Al'iJ) 

~'l'Hl'CTl.~HAL DEi\lAl'iD EQCATIOl'i<: 

Demand theory conventionally specifies that, for an individual 
consumer, the quantity of the commodity consumed depends upon 
its own price, prices of competing items, the individual con
sumer's income, and factors that reflect changes in tastes and 
preferences. Market demand, which is the concern here, is the 
summation of these individual demands and may be defined as 
follows: 

QII"'(L/; +b1JJj,j.!J121\ +bwY +lll L +u., (13) 
QJI:.:ap +b:!IP/, +b!!:!P1.t /)!!;:Y ·l..b!!IL -i--ll p (1<1) 

where the (.)'s represent the aggregate pel' capita consumption of 
beef (Qb) and pork (Qp), the P's represent the market prices for 
beef (Pb) and pork (Pp), Y represents aggregate per capita con
sumer income, L represents price level, and the u's represent ran
dom disturbances that affect consumption of beef and pork. 

If time series data on prices, quantities, and incomes are given, 
the statistical method used to estimate the coefficients in these 
structural demand relations depends on assumptions that are made 
regarding the type of functional relation that generates the ob
senyed data. As inclicatt'd on page ;)7. quantitie:~ of each meat 
consumed per capita can be treated '1S gis-en yariables in the 
statistical anal~Ysis. This means that a giycn combination of 
production of beef and pork l'esults in a unique set of market 
prices that is simultaneously determined. Thus, if ,\ve are to 
estimate the coeflicients in the demand equations (13) and (14), 
we must use a statistical method that a11O\,'s :for the joint deter
mination of the three competing prices. 

Equations of the sort discusst'cl here m'e usually just identified. 
Hence, the reduced form method of fitting simultaneous equations 
can be used to estimate these coefficients. 

The computational procedure used can be summari.zed in three 
steps: (1) Algebraically recombine anel realTange the yariables 
in the structural demand equations in such a manner that each 
of the jointly determine(1 Y(triables (P.. and P,.) is pX])l'essccl sep
arately as a function of aU the pl'ec1etel'luiJw(1 \'a1'iable8 (Qb, Q}" 

L., and Y) appearing in tIlE' stl'u('t.u ral E'f1l1ations of' thE' system. 
(2) Fit these equations (commonly known m; l'e(lucec1-Jorm equa
tions) by ordil1ar~' least sqnares nwthocl. (:1) Compute alge
braically the structural demand coefIieif'rlts from the estimates 
obtained in (2) abo\'('. Step:1 is es~wntial1~' Ow l'P\'erse of step 1. 

Reduced-form equations eonespol1(ling' V.J tilE' clemanrl (>(Jnations 
(] 3) ancl (1.1) al'P as follo\\'s: 

Pb=arl ~~Bl1Q" . Ihl)}f "i B1:;Y . lJ1J./ ' I'. (15) 
P,,=ap +B21Qb' +B220!, ; fJ~Y :·E2IL +r1• (16) 

rrhe abo\'e l'edl1ced-form equations are equi\'alent to the -price
estimating or forec.asting equations fitted in this study, 
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The algebraic relationships between the clemand coefficients 
and the "flexibility" coefficients in the price-estimating (l'eclucecl
form) equations are: 

\Vhen the reduced-form equations are run with all -variables 
expressed in logarithms, they immediately give the "price£lexi
bilities." It is important to note that the reciprocal of the "price 
flexibility" for beef (BIl ) equals the price elasticity for beef (bu ) 
only if B12 and B'.!l are zero. This will happen if other goods 
(in this case, pork) do not measurably affect the consumption of 
beef. The algebraic relation of the coefticients clearly indicates 
that the reciprocal of the cross price£lexibility does not give 
the cross elasticity of demand. The same holds fot' the income 
coefficient. 

"('sing: equations (eLl) and (~.l) on pages ()7 and 7·J fo]' thl' 
('nti]'e period 1921-41 and 19·t8-60, estimates of clemand elas
ticities can be clel'h'ecl using the aboYe relationships. 

Reduced-form equations: 
(4.1) 

log Ph -1.430 -J .059 log Q" -0.237 log Qp +0.955 log Y 
-71.288 log L 

(8.1 ) 
log PI' =0.287 -0.:)22 log Qu -0.665 log (Jp ..:.. 0.246 log Y 

-JA07 log L 
Demand equations: 

(17) 
log Qb c= (iii -1.H7 log F,. ~. 0.-109 log P" ~ 0.995 log Y 

,... 0.903 log L 
(18) 

log QI" a,. . : 0.900 log P" -] .826 log IJ -o.·n 0 log Y 
: 1.410 log L 

TIl(' results show that thr:> reciprocal 01' prlt-p flexibility may 
gin' a rough approximation of prict' elasticitr when BI'.! and B'.!l 

are not 7.ero. The price elasticity fo)' beef is close to unity 
(-l.U», as inclic:aipcl in section beginning on page 61. But that 
for porl{ is quiiC' inelastic (-l.S:j), du(' pPJ'haps to thC' omission of 
time Jrom the equation. When time is included in the pork 
equation, the price elastic-it,\' apPl'oaclll's unit~,. The latter is tIl(' 
more realistic estimate. 



TABLE 2H.-Pl'ocecl'nre for estimat'ing the numbel' of feel cattle mal'keted, U.S., 1920-29 

..... 
o 
c;r. 

'-l-~:;; Chicago -----.-Chi:a~o-~-~rcelltage COl'l'ected Fed cattle, Estimate 
Chicago as All fed based on -·-~----- .---- Ca~tle as per· inspected returns, Compi'opercentage cattle stocker-I receIpts, centage slaughter fed cattle, miseall fed mar feeder\'ear All Fed 65 65. bought at Chicap;o I estimatecattle keted • shipI cattle I steers markets markets stockyards 1__.. 
marketed • ments 

1.000 101)00 1,11110 j [,00') (.OtlO 1.000 1.000 
lurad II ('arl h(','ul II(')-"(HI 1"')'rf'lIf I ""I"i })('1"I"('111, IIl'ad head ".ad 

10,j 1 _. . .' 2,035 987 15,228 13.4 75.6 I 1,852 31.2 5,935 
1940 __ - ___ J 1,926 92,1 14,077 13.7 75.1 . 1,707 32.6 5,232 
1939 ____._,_J 1,818 899 13,896 13.1 75.7 1,723 37.3 4,624 
1938 ______ --_ 1,885 879 14,076 .13.'1 7G.9 1,620 35.2 4,604 
1937 , .' _ ._ 1,981 727 15,135 13.1 78.9 1,336 37.2 3,590 
1[)3G _ _ 'I1 2,23'1 898 15,711 14.2 81.0 1,484 35.1 4,227 
] 035 ,_ ,." 1,972 708 14,986 13.2 83.6 1,219 '12.3 2,880 
lOa,! _ .. ----rl 2,727 1,002 19,670 13.9 82.4 1,663 ,j5.7 3,641 
1!l33 ___ ._.',_. 2,067 997 12,347 16.7 83.5 1,359 35.6 3,819 
1932 _ .. _______/ 2,006 987 11,831 17.0 84.0 1,304 37.1 3,511 
1931 __ '.'_____ 2,287 1,111 13,486 17.0 87.3 1,423 39.2 3,630 
H130, ----- .- 'J' 2,239 1,081 13,798 16.2 88.2 1,438 39.2 3,673 
192!) _. 2,388 1,079 14,337 16.7 88.9 1,381 38.H 3,578 3,100 3,600 
1!l28 ,,_ .. ____ _ 2,505 1,038 15,189 Hi.fi 89.9 1,330 38.0 3H9 2,950 3,400 
U127. ___ .. 2,872 1,247 16,258 17.7 8U.9 1,488 39.2 3;796 3,100 3,600 
1!J2G ,_.,_ .. .! 3,257 1,414 17,034 19.1 89.8 1,567 39.4 3,977 3,250 3,800 
1925 _...._-'1 3,023 1,220 17,117 17.7 !JO.7 1"j,13 39.7 3,635 3,250 3,600 
1924 . ,,_, . 3,203 1,331 17,173 18.7 90.7 1,491 40.0 3,728 3,750 3,850 
HJ2:3._ , ... '.. i 3,157 1,393 l(J,999 18.G 89.6 1,589 '10.2 3,953 3,750 4,000 
1!l22 _ I' 3,\.G3 1,311 17,141 18.5 Oi.O 1,47!) 40.5 3,652 3,000 3,400 
1921 ,. 2,7!J3 14,310 19.5 91.5 3,250 3,450 
1!J20 ... .·1 3,107 16,860 18.'1 91.5 i 3,500 3,675 

- . TAdel'h-;~d series, calculated 10 standardize the position of Chicago relative to 65 markets, and of public markets relative 
to total inspected slaughter. 

• 1930-41, derived from next ~0IunlJl; HJ20-29, estimated as straight line e.xt«~]lsioll of 1930-41. 

31930-41, independently estimated; 1920-29, derived from percentages in previous column. 

Derived from data fU1'Ilished by Economic; Research Service, U.S. Department of Ag'l'icultute. 




'l'ABLE 2D.-Selected SOU1'ce data for cha1·ts 

Ratio, production Hatio, retail price Percent of cattle 
COIl- Disposable Production per to Consumer slaughtered undersUlller personal income to deflated dis

person· • posable income:l Price Index 3 11'ede1'a1 inspection'pdce P('l' person' 
' ~ . ---"'------~-~" -,--,-~-~-- ~.Year index •

(1047
4!.h= I De-

~lecf Pork 

L
fleef Pork Beef Pork Steel'S Cows I Heifers 

Actual 1 I1al~d100)1 i---- 1·----· ._-,
Pm·t·,mt. PercMlt t PI~rCC1lt

PeJlI'Il(itt 
j 

p,.I/"," 11JtlUltI'R 11'(1111111. I
1\)21 76.'1 508 (i65 55.5 70.0 8.a 10.7 ;~6.a 1 41.4 

I 
1!l22 71.6 5<11 75G 59.9 7,1.0 7.0 9.8 35.8 . 41.9 

,17.9
192;) 72.9 GLG 8 . .15 130.0 84.7 7.1 10.0 a5.1 ; :38.8 '18.0 

t 

80.2 7.2 9.G 34.7 I 38.9 46.5 49.4 
1924 73.1 ~;to 8:1,1 I 60.3 50.47.0 8.3 34.7 ,16.4 4G.0
1025 75.0 b.3G 8·1~ 50.'1 7ll.2 

38.1 : 4G.9 49.7 
1!J2G 75.G Gfil 8Gl 60.'1 {i7.9 7.0 7.9 ·In.3 

1927 74.2 (i·15 8G!)! 5a.7 70.!J 6.2 8.2 39.8 , ·17.0 ·17.1 ; 49.2 

0 
f-' 

1!l28 7a.3 (iG:! 891 I 47.!l 7fl.0 5.'1 8.4 45.3 : 44.9 ·15.4 50.7 
-1 72.5 fl.2 7.8 48.7 ' 46.0 ·J8.6 47.4G82 930 ~ 48.21929 n.:! 

5.7 8.1 ,15.'1 45.4 51.!! 4'1.3
10aO 7lA 004 84G : 48.1 G8.9 

8.n 41.2 ; 40.9 54.8 41.7
U)31 ~ 05.0 5Ui 792 : 48.5 70.5 G.1 

30.1 54.5 \ 41.9
1!)a2 58.4 I aoo Gli8 i 46,4 71.5 6.9 10.7 37.8 I 

;52.1 : 44.0 
fl5.3' 55.!) 65.2 7.8 9.1 3G.7 ; 36.7 .17.9 1 48.7193a :101 658 t 51.3 72.3 7.8 11.0 35.6 i 28.2 

57.2 411 719 : 
42.6 j 51.4 39.!l ' 56.01H34 

45!) 782 I 51.5 46.5 6.6 5.91935 ".7 52.26.6 6.7 50.3 ·13.7872 ' 57A 58.3 43.2 I1!l36. 59.3 517 

10B7 
 (j1.'1 55! 897 ! 52.8 54.0 5.!) 6.0 44.0 49.8 40.1 I 55.9 

1938 60.3 1 50(i 8il!) 5a.2 59.2 6.3 7.1 44.'1 ~ 45.3 4H.2 49.8 
47.166.1 5.9 7.3 46.0 i 41.6 48.6 I 


1940 ~_ 5!l.9 576 !l62 54.3 ·!!J.9 I
1H39 . fl9A I 5a8 !lO6 53.5 
76.1 5.6 7.9 44.7 ; 36.1 45.9 

45.6
1941 . .- ! 62.9 6!)7 1,108 60.6 71.4 5.5 H.4 46.!) I 43.2 ·W.9 

6,4 47.2 .t8.7 j 47.4
1942. .. .. t G9.7 871 1,250 135.6 80.6 5.2 46.6 i 
1\)43 

~ 

I 74.0 977 1,320 62.7 99.8 4.8 7.6 45.7 45.8 48.9 \ 
47.0 

9ti.1 4.7 6.8 38.7 I 42.4 '12.0 41.7 11.2
19·14 75.2 , J,060 1,410 ti5.8 11.2BnA ! H.7 ·15.8 39.1-'1 1,075 1,398 73.4 76.5 G.a 5.51945 .. 7G.9 t 47.0 • 37.8 11,6
1946 saA 1 1,130 1,362 (iG.a 78.S 4.!l 5.8 45.!l i 49.5 



19,181947 ----------1 95.5 1,181 1,237 72.4 72.9 5.9 ' 57.4 63.6 i 44.9 38.8 12.6 __________1 5.9 I102.8 1,291. 1,256 61.9 68.6 4.D 5.5 65.9 60.0 . 44.3 40.6 11.41949 __________ 101.8 1,271 1,249 63.3 69.0 5.1 5.5 130.9 54.8 ; 53.6 31.6 11.31950 __________; 102.8 1,369 1,332 62.9 70.6 4.7 5.3 67.4 53.6 ! 53.0 32.6 10.61951 _________•. 111.0 1,473 1,327 57.2 74.3 4.3 5.6 73.7 53.3 I 52.0 33.7 10.11952 __________ 113.5 1,520 1,339 61.5 73.4 4.6 5.5 67.4 .)0.7 54.5 31..1 10.71953 __________ 114.4 1,582 1,383 77.7 62.7 5.6 4.5 52.9 ti5.5 ' 53.6 31.7 lU;1954 __________ 114.8 1,582 1,378 79.8 60.8 5.8 4.4 51.0 36.4 ' 50.3 33.8 13.41955 __________ , 114.5 1,660 1,450 82.1 66.5 5.7 4.6 51.4 47.9 ; 48.8 34.9 14.01956 __________1 116.2 1,742 1,499 86.0 tltl.6 5.8 4.4 49.7 44.8 I 51.1 :32.8 14.11957 ___ • _____ _ 120.2 1,804 1,501 83.0 60.9 5.6 4.1 52.8 50.1 51.5 31.1 15.:31958 __________1 123.5 1,826 1,479 76.6 60.0 5.3 60.8 52.5 i 55.8 25.8 16.71959 __________ 4.1 Ii124.6 1,905 1,529 76.7 67.7 5.0 4.4 61.6 45.8 t 55.4 22.0 21.21H60 __________ 
126.5 I 1,969 1,557 81.9 64.7 5.3 4.2 58.7 ·14.7 54.4 22.9 21.3 

: S(atiHtical Ab.~t·1'a('f of the United States, 1958, (-H). 
2 Computed from data in Stutisticnl A bstract of the United Stutes, (44) . 
. ('omputed from data of Agricultural Estimates Division, Stat.istical Repol'tinp; Se.n-icc, U.S. Department of Agriculture.

"Excludes meat produced from Government emcTgency slaughter during drouth year:" of the UI30's.:c LiI'f'Htock and Meat Statistics, (39). 
u.s. C;O'tERNMENT PRINTING OFFICEl f262;-59F7FI1 



: 

:r

------.- . - -


