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Fig. l.-New York Wholesale Prices for Eggs by Grades and Producing Regions. 

Price'S paid for eggs from Missouri and other middle western states are rel atively low becauF-e of poe r 
quality and market discrimination against darker yolks ilnd brown shells. (Chart court.csy U. S. Df'pt. 
of Agriculture; 1932 prices a re for standards). 



Consumer Preferences for Egg Yolk Color 
and Shell Color in New York City 
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The Problem 
With a population almost twice that of the entire State of Missouri, 

New York City is a very important consuming market for Missouri 
eggs. Such a market also has a pronounced influence upon prices paid 
for Missouri eggs in other markets. 

Prices Received for Eggs from Missouri and Other Sections.
N ew York City is supplied with eggs from three principal producing 
areas: (1) several eastern states immediately adjacent to New York; 
(2) the Middle West, including Missouri; (3) the Pacific Coast states 
and Utah. 

Prices of eggs from Missouri and other midwestern states generally 
are materially lower than those from the east and far west, as shown in 
Figure 1. The price differential generally is smallest in the late winter 
and early spring months, and greatest in the summer and early fall when 
quality differences are most in evidence. The difference in price between 
midwestern and Pacific Coast eggs, nominally of the same grade, some
times amounts to more than ten cents per dozen, or over 25 per cent of 
the selling price of Missouri eggs in New York City; or 40 to 50 per cent 
of the price paid to producers in Missouri:' These surprisingly large price 
differentials obviously are much more important than producers and 
dealers in the Middle West have realized, or they would long since have 
taken steps to obtain higher prices by improving quality and methods 
of merchandising. 

Reasons for Price Differentials.-There are two principal reasons 
for the relatively low prices paid for eggs from Missouri and other mid
western states: 

(1) The quality of eggs shipped from this area is relatively low, 
as a result of natural conditions which make the production of high 
quality eggs more difficult than in intensive commercial poultry regions, 
and also because producers and shippers have been slow to adopt modern 
production and marketing methods. Little if any effort has been made 
by shippers to establish uniform packs. For these reasons, large buyers 
have great difficulty in obtaining eggs of dependable quality from this 
section. 

(2) Eggs shipped from midwestern states, including Missouri, 
generally are of mixed brown and white shell color, and have yolks darker 
in color than those from the far west and some eastern sections. Eggs 

*01 the departments of agricultural economics and poultry husbandry, respectively. Tho order 
o! names has no significance as regards contribution. Mr. W. D. Termohlen, Iowa Agricultural Exten .. 
SlOn Service, and R. R. Slocum of the United States Department of Agriculture furnished valuable 
suggestions and criticisms of the manuscript. 
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which are otherwise of good quality are heavily discounted by whole
sale dealers and buyers because of yolk and shell color. 

Efforts to Improve Quality of Missouri Eggs.-During the past 
few years a number of midwestern states have made aggressive <;:fforts 
to improve the quality of eggs shipped, attended in some cases by a 
material degree of success. Prices at New York have begun to reflect 
some of the changes in quality. Missouri is just getting started on a 
program of improved production and marketing practices looking to the 
sale of higher quality eggs. It is hoped that eventually eggs shipped from 
this region will compare favorably in quality with those from other 
sections. 

Effect of Yolk Color and Shell Color on Price.-It has been shown 
that the price discrimination against Missouri and other midwestern 
eggs on the New York market is not altogether due to the inferior quality 
or condition of the eggs. Color of shell and color of yolk account for a 
considerable portion of the price differences. In fact, during certain 
seasons of the year when receipts of midwestern eggs are of better than 
average quality, yolk and shell color appear to be the principal reason 
for price discrimination. 

There is a general but erroneous impression that these price differ
entials are the result of more or less arbitrary decisions by wholesale 
distributors. Actually, dealers handling eggs from Missouri or any other 
section try to obtain the highest possible price, and the different prices 
for the various classes of eggs are really determined by what buyers are 
willing to pay. This in turn depends largely upon what they can obtain 
for the eggs when they are sold at retail. 

Each independent store or chain system has its own method of 
classifying and selling eggs, but there is a general similarity between the 
practices followed by different merchants. Eggs sold in New York City 
must be labeled with their official grade, and penalties are provided for 
violations of the grading law. In general there are four classes of eggs 
sold in retail stores in New York City, although some stores use only 
three, or in some cases two. These classes of eggs and their origin are as 
follows: 

(1) Grade A white shell eggs in cartons. In most stores these eggs are from the top 
packs of the Pacific Coast states and Utah, or from nearby sections . 

(2) Grade B mixed shell color or brown shell eggs in cartons. These eggs generally 
are from the midwestern top packs . 

(3) Grade B loose whites, sold in bulk. These eggs are those of lower quality 
candled out from nearby or Pacific Coast extras, or may be P acific Coast 
standards, or from the top pack of midwestern eggs. 

(4) Grade B loose mixed shell color, sold in bulk . These eggs usually are the second 
quality eggs candled out from midwestern top packs, or midwestern standards . 
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As the quali ty and quanti ty of fresh eggs received on the N ew York 
market vary during the year, the kind of eggs going into these four retail 
classes changes considerably. During the storage season, for example, 
best quality midwestern storage eggs may be substituted for the top 
pack midwestern fresh eggs in Class 2, and lower grade eggs from storage 
may replace those of Class 4 noted above, the grade changing to C. 

Price differentials for these various retail classes of eggs vary from 
store to store and from season to season, but the following prices in 
effect in May, 1933, furnish some indication of the proportionate 
differentials existing at other times. The classes given below correspond 
with those previously listed: 

Class 1, 33 cents per dozen; 
Class 2, 27 cents per dozen; 
Class 3, 25 cents per dozen; 
Class 4, 21 cents per dozen. 

In some stores the eggs of Class 3 were selling for several cents per dozen 
more than the eggs of Class 2. It is very significant that most of the 
Missouri eggs were going into Class 4, while eggs from the Pacific Coast 
and the east went into Class 1 and Class 3. Very few eggs of Class 2 
were being sold. 

These retail classes of eggs and the price differences between them 
are based partly on differences in quality, and partly upon color of shell 
and yolk. There is no way of definitely ascertaining what part of the 
differential is attributable to each of these factors . However, it is not 
difficult to arrive at a rough estimate of this. For example, when the 
study herein reported was being made, top grade eggs from the Middle 
West which satisfied all requirements for Class 1 except yolk and shell 
color were being sold as B grade carton eggs (Class 2) or loose mixed 
color eggs (Class 4). Evidently, therefore, a difference in the retail 
price at that time of between four and five cents per dozen could be 
attributed to yolk and shell color. 

While the retail and wholesale price differentials attributable "to 
yolk and shell color vary considerably during the year, there is every 
indication that an average premium of around four cents per dozen 
is paid for eggs of otherwise comparable quality which have light yolks 
and white shells. 

Proposed Changes in Production Methods Impractica1.-In view 
of the abovt: conditions, it has been suggested that midwestern producers, 
including those in Missouri, adjust their production programs to meet 
the market demand for white shell, light yolk eggs. Yolk color is la.rgely 
determined by the amounts of yellow corn and green feeds received by 
the chickens. Through educational meetings for producers sponsored 
by carlot egg shippers and other agencies, recommendations already 



6 MISSOURI AGRICULTURAL EXPERIMENT STATION BULLETIN 329 

have been made to decrease the amounts of these feeds in the rat;on in 
order to produce yolks of lighter color. 

While it finally may be necessary to make some changes in present 
production practices to meet the dealer demand for white shell, light 
yolked eggs, there are serious objections to such action, from the stand
point of both the producer and the consumer. 

The shell color of eggs is purely a matter of breed, and Missouri is 
in many respects best adapted to the use of the heavier meat breeds 
which produce brown shell eggs. In addition to their interest in egg 
quality, consumers are concerned with obtaining high quality poultry 
for meat. 

Likewise, Missouri is best adapted to the production of eggs with 
medium to dark yolks. Yellow corn is plentiful in Missouri, and with 
green feed constitutes a valuable source of vitamin A and other nutrients. 
In order to produce light yolks it would be necessary to limit the amount 
of vifamin containing foods such as green feed and yellow corn to a 
poin t where nu tri tional disease is more likel y to develop in the fl ocks, unless 
cod liver oil is fed in the ration.* Thus, to produce white. shell, light 
yolk eggs would necessitate a materially higher cost of production, 
and higher prices to consumers for both poultry and eggs. 

If consumers actually prefer white shell eggs of light yolk color, 
and if such eggs were really of superior quality, the higher costs of pro
duction and other difficulties involved in producing this type of egg in 
the Middle West would not constitute a valid objection to a production 
program designed to meet the market demand. No definite facts have 
been available, however, to indicate that New York City consumers 
actually prefer eggs of this type. The preference has been largely in the 
minds of various types of dealers handling eggs. Nor is there any 
physical reason for present discrimination against brown shell or darker 
yolk eggs. Shell color has nothing whatever to do with interior quality. 
Likewise, the darker colored yolks are not an indication of inferior 
quality, other things being equal, but on the contrary may be an indica
tion of higher nutritional value. Research now in progress at the Missouri 
Agricultural Experiment Station has developed far enough to indicate 
definitely that light yolk eggs from chickens not fed cod liver oil are 
lower in vitamin content than eggs with medium and dark yolks 
from chickens having access to green feed and yellow corn. 

Purpose of Study.-The purpose of this study was to determine 
the actual preferences on the part of consumers in New York City for 
yolk and shell color of eggs. Such information is needed in order to 
determine if the changes to be made should be with respect to produc
tion methods or dealer buying and selling practices. 

*See report of experiments by Missouri Agricultural Experiment Station, Circular 163, p. 3. 
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The financial interest of Missouri producers in the question of shell 
and yolk color in no way influenced the conduct of the study, which was 
designed solely to obtain the facts, regardless of what they might be. 
It is in the interest of producers, distributors and consumers to know 
definitely what kind of eggs consumers prefer. 

Method of Obtaining Data 
Various methods of interviewing consumers were discarded in 

favor of contacts through retail stores. The latter were made possible 
through the excellent coopera tion of The Great Atlantic and Pacific 
Tea Company, whose many stores scattered throughout the entire city 
furnished locations at almost any desired point, with a minimum of 
time and expense required for making arrangements. 

Source and Kind of Eggs Use d.-At each store eggs of varying 
yolk color broken out in white porcelain dishes were displayed. The 
eggs used were classified as light, medium and dark yolks, as illustrated 
in Figure 2. The medium and dark yolk eggs were produced under 
controlled feed conditions by the Missouri Agricultural Experiment 
Station at Columbia, and shipped to New York twice weekly. The 
medium yolk eggs were from hens fed a ration containing 65 per cent 
yellow corn, the dark yolk eggs from hens having the same ration and 
in addition access to green feed. 'fhe light yolk eggs were top grade 
eggs produced in the Pacific Coast states and Utah, and purchased in 
New York. A remarkable degree of uniformity of yolk color for each 
of the three types was obtained in this way. Care was taken to have the 
three eggs on display uniform in every respect except yolk color, and 
fresh eggs were broken out as frequently as needed to keep them in good 
condition. 

It was necessary to have eggs broken out for inspection by the 
consumers interviewed if the results of the study were to be at all reliable, 
because of the varying interpretations of the terms "light", "medium" 
and "dark" by different individuals. No study of this kind can be of 
greatest value which is not strictly objective as to description of the 
article to be selected by consumers. 

To further insure objectivity in the interpretation of the results, 
scientific color readings of the yolk colors used were obtained according 
to the Munsell system, as follows: 

"Light" = Munsell color reading 2Y 7/11 
"Medium" = Munsell color reading 9YR6.5/11 
"Dark" = Munsell color reading 7YR 6/11 

For these color readings the Missouri Agricultural Experiment 
Station is indebted to Mr. Arthur S. Allen, widely known colorist of 
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New York City, whose laboratory is responsible for many commercial 
color designs for packaging and advertising. 

One dozen each of white and brown shell eggs of comparable size 
and uniformity were placed in cartons on display. These eggs were not 
shown to the customer until after the yolk color selection had been made, 
in order to avoid any possible association in the customer's mind between 
shell and yolk color which might influence the yolk color preference. 

Method of Interviewing.-The consumers were interviewed by 
women selected for this work on the basis of previous experience and 
other qualifications designed to insure integrity of the results. The 
wording of the questions asked was carefully prepared to avoid the 
possibility of suggesting a possible answer or the purpose of the study. 
The customer was first asked: "Which one of these three eggs do you 
prefer?" After recording the answer, inquiries were made to determine 
if yolk color was the basis of the selection made, tlnd in practically all 
instances this was found to be the case. The customer was then asked 
to express her or his preference for the eggs of white and brown shell 
color as displayed. 

Representativeness of the Sample.-The mathematical laws of 
probability permit certain statistical tests of the significance of findings 
such as are reported herein. These tests* have been applied to the data 
in order to minimize erroneous conclusions resulting from an unrepresen
tative sample of the population. Because of their technical nature 
these tests have been omitted from this report. Such tests, however, 
assume cert •. in conditions of sampling, and it would be impossible to 
judge the representativeness of the findings without some knowledge 
of the method used in selecting the stores. 

Location of Stores.-A total of 10,358 individual customers were 
interviewed in 87 stores, located as shown in Figure 3. The locations 
were designed to furnish a cross section of the population of N ew York 
City from the standpoint of nationality, purchasing power, and geogra
phical distribution. 

These locations were selected with the kind assistance of Professor 
R. S. Alexander of the School of Business, Columbia University; Mr. 
E. W. Heister, representing the New York Evening Journal, which has 
comprehensive data on the constituent elements of the city's population 
by districts; and the various district supervisors 0; The Great Atlantic 
<1;nd Pacific Tea Company. As a result of checking and rechecking the 
selections with these individuals, and the application of statistical tests 
to the data collected, it is believed that additions to the sample obtained 
would not appreciably alter the principal findings. 

*Both the standard error of the proportion shown by a sample and the Chi-square (X') test have 
b~en used. 



(1) 

( 2 ) 

( 3 ) 

Fig. 2.-Yolk Colors of Eggs Used in Display. 
Three eggs were broken out in white porcelain dishes, representing the following yolk 

colors: (1) light, from p'acific Coast and Utah, Munsell color reading 2Y 7/11; (2) medium, 
from chickens fed 65 per cent yellow corn, Munsell color reading 9YR 6.5/11; (3) dark, 
from chickens fed 65 per cent yellow corn and with full acces'S to green feed, Munsell color 
reading 7YR 6/11. (Color reproduction is as nearly accurate as possible to reproduce.) 
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Fig, 3.-Location of Stores at Which Consumers Were Interviewed. 
10,358 customers of 87 A. & P. grocery stores so located as to obtain n representative sample of the 

population of New York City were asked to express their preforence for the eggs of varying yolk color 
and she1l color which '?.'ere offered for their inspection. 

The representativeness of the sample is partly indicated by the 
fact that averages for all of the stores combined gave almost identically 
the same results as were obtained by calculating separate averages for 
the individual boroughs, and then combining these averages by weighting 
according to population. 

Nationality and Purchasing Power.-Questioning individual store 
customers as to their nationality or purchasing power was obviously 
impracticable. Since it 'was desired to know consumer preferences ac
cording to these factors an attempt was made to include sufficient stores 
having substantially homogeneous clienteles. While nearly all stores 
have some admixture of population types among their customers, it is 
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believed that the comparisons of consumer preferences by race, nation
t:.lity, and purchasing power found in this report are fairly reliable, except 
where indicated. 

It was found impossible to obtain a reliable objective measure for 
purchasing power. Store stlpervisors in various districts .placed widely 
differing interpretations upon "good", "poor", and similar terms de
scriptive of purchasing power. The terms used in this study to designate 
purchasing power are subjective in character, but have the virtue of 
uniform application through ratings by one individud as a result of 
personal observation, consultation of reference works, and a synthesis 
of others' opinions. Thus, while the term "fair" may carry different 
meanings to various readers of this report, the comparisons encompassed 
by the entire range of purchasing power divisions should be much more 
significant. 

Consumer Preferences for Yolk Color 
The yolk color preferences of the population of New York City as a 

whole are shown in Table 1 and Figure 4. Slightly more than one-third 

TABL.E J.-CONSUMER PREFERENCES FOR EGG YOL.K COL.OR IN NEW YORK CITY 

Number ___ ---- - -- -- - -- ----I Per Cenc ______ • ______ _____ 

25 

15 

to 

o 

Light Medium 

3718 2067 
35 . 9 20.0 

Dark No Pref. Total 

2582 1991 10.358 
24 .9 19 . 2 100.0 

Medium No Pref~ce 
Fig. 4.-Prelerences for Egg Yolk Color of 10,358 CQnsumers Representing 

All Boroughs of New York City. 
No single yolk color was preferred by a majority of the consumers inter

viewed. A mere plurality of preferences doea not justify a premium on any color. 
Absence of any yolk color preference is as much a reason for not placing a 
price premium on light yolks as is a d.finite preference for medium or dark 
yolks. The relative positions of the three eggs were changed often in order 
to obtain actual consumer preference. 
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of the consumers interviewed expressed a preference for light yolks, 
one-quarter preferred dark yolks, one-fifth preferred yolks of medium 
color, and the remaining fifth had no preference. 

Tests of the statistical significance of these findings (Chi-square) 
indicate that there is less than one chance in several hundred thousand 
that such a distribution of preferences could have been obtained as a 
result of mere chance. The standard error of the proportion shown by 
a sample indicates that the true percentage for each choice, or that 
which would have been obtained if the entire population of New York 
City had been interviewed, would fall within the following ranges: 
light, 34.5-37.3 per cent; medium, 18.8-21.2 per cent; dark, 23.6-26.2 
per cent; no preference, 18.0-20.4 per cent. These tests indicate that the 
results of the study, at least as applied to N ew Yo~k City as a whole, 
may be accepted as quite conclusive. 

No Justification for Premium on Light Yolks.-In interpreting the:;e 
consumer preferences it should be noted that preferences for either of the 
darker yolks, or the absence of any color preference, carry practically 
the same connotation in relation to present trade discrimination in favor 
of light yolks. A person who has no color preference or who prefers a 
medium yolk counts as much as one who prefers a dark yolk, as a reason 
for not placing a trade premium onlight yolks. 

In other words, if all consumers had no preference for any yolk color 
there would be nomore reason for a premium on light yolks than there would 
be if they all preferred dark yolks. Or, if consumers were divided equally 
among the medium, dark and no preference groups, there would be no 
more and no less reason for a premium on light yolks than there would be 
if all preferred dark yolks. On the other hand, such a division also would 
not be an argument in favor o~ a premium on dark yolks. 

Thus, it would be quite illogical to assume that because the percent
age of consumers favoring light yolks was greater than for any other 
individual choice, there is some justification for a premium on light yolks. 
This is no more true than the possible assumption that because 44.9 
per cent of the consumers favored medium to dark yolks, as compared 
with only 35.9 per cent in favor of light yolks, a premium should be 
placed upon dark yolks. From the standpoint of demand alone, in order 
for a premium on any yolk color to be justified, a majority of the total 
number of consumers must prefer it. A mere plurality is absolutely no 
justification for such a premium. When relative supplies of eggs having 
different colored yolks are taken into consideration, a premium m:ty be 
justified on any yolk color, depending upon the relation between the 
percentage demand and supply, provided consumers are given the oppor
tunity of buying eggs according to yolk ~olor, uninfluenced by other factors 
such as interior quality. The latter condition, however, is hardly encountered 
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in practice. The justification oj present disC1'imination against dark 
yolks is not made on the basis oj relative demandjor and supplies oj pa~ticu
lar yolk colors, but on the erroneous supposition that the demand as a whole 
is szdficiently in javor oj light yolks to justify the discrimination. 

Yolk Color Preferences by Boroughs.-The yolk color preferences 
of consumers in the five boroughs of New York City are given separately 
in Table 2. The various boroughs apparently are not materially different 
in their preferences, with the exception that Staten Island, and to a 
lesser extent Manhattan, lean more heavily toward the darker yolks 
than do the other sections of the City. 

TABLE 2.-CONSUMER PREFERENCES FOR EGG YOLK COLOR BY 

INDIVIDUAL BOROUGHS 

I Light Medium Dark No Pref. 

Manhattan 
Number ... ' .•.....•. _ .. 962 484 771 481 
Pcr Cent. .............. 35.6 17 .9 28.6 17.8 

Bronx Number _______________ 988 596 613 505 
Per CenL ......••... __ . 36.6 22.0 22.7 18.7 

Brooklyn 
1186 602 732 650 Number. ... _ . . .. _ ..... 

Per CenL._ ........ _ ... 37 .4 19.0 23.1 20.5 

Queens 
N umber. .....•. _ ....•. 438 290 294 242 
Per Cent. .. _ .........•. 34.6 22.9 23.2 19 . 1 

Richmond 
Num ber .... _ ..• _ ••..•. 144 95 172 113 
Per Cent._ .•.•. _ .•.•..• 27.5 18.1 32.8 21.6 

Total 

2698 
100.0 

2702 
100.0 

3170 
100.0 

1264 
100.0 

524 
100.0 

Yolk Color Preferences by Nationalities.-Based upon the pre
dominating nationality patronizing each store in which consumers were 
interviewed, the preferences of consumers according to nationality are 
given in Table 3. 

Before interpreting this table the reader should refer to the section 
on Methods of Obtaining Data, in which the limitations of the data 
according to nationality are explained. The sample of negroes and 
I talians was small, and the results therefore ,,-re doubtful, but the stores 
included in this compilation were patronized exclusively by negroes or 
I talians. Of course, large numbers of Italians and some negroes are 
included in the group labeled "mixed". 

Examination of Table 3 discloses some rather surprising conditions. 
The most pronounced preference for the light yolks was found among the 
Scandinavian, Polish and German and Irish peoples. Negroes, Ameri
cans and Italians showed the strongest desire for the medium to dark 
yolks. The Jews were relatively neutral, contrary to the general belief 
that they are mainly responsible for the erroneously assumed preference 
for light yolks. 
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TABLE 3.-CONSUMER PREFERENCES FOR EGG YOLK COLOR BY NATIONALITIES 

Light M edium Dark No Pref. T otal 

Am erican Number- _____ __ . ______ 662 449 529 35 7 1997 Per CenL _____________ _ 33.1 22 .5 26.5 17. 9 100 . 0 

Jewish 
Number _______________ 549 315 352 352 1568 Per Cent ___ ____________ 35.0 20.1 22.4 22.4 100.0 

Negro Number __ ____________ _ 
56 36 74 30 196 P er Cen L ___ ________ ___ 28 .6 18. 4 37 .8 15 . 3 100 .0 

Itali,n Number _______ ______ __ 62 37 55 50 204 
Per cenC _______ _____ __ 30.4 18 .1 27.0 U.S 100.0 

German and Irish Number _____________ __ 375 137 189 194 895 Pcr CenL ______ ________ 41.9 15.3 21. 1 21.7 100 .0 

Polish Number _____ __ ___ ___ __ 196 U 104 83 457 P er CenL ______ _____ __ _ 42 .9 16 .2 n .8 18.2 100 .0 

Scandinav ian Numb er ______ _________ 162 59 81 69 371 Per CenL ___________ ___ 43.7 15. 9 21.8 18.6 100.0 

Mixed Number __ ____ _______ __ 1656 960 1198 856 4670 Per Ce nt ___ ___ ___ __ .. ___ 35.5 20 .6 25. 6 18.3 100 .0 

Preferences for Yolk Color According to Purchasing Power.-The 
division of consumer preferences for yolk color according to purchasing 
power is shown in Table 4. The limitations of the purchasing power data 
are discussed in the section on Methods of Obtaining Data. 

There were surprisingly few differences in choice of yolk color among 
groups of different purchasing power. The only pronounced exceptions 
were the groups with "fair" and "excellent" purchasing power. The 
preference of the former was for eggs with medium to light yolk color; 
whereas the group with "excellent" purchasing power preferred eggs 
with medium to dark yolk color. 

TABLE 4.-CONSUMER PREFERENCES FOR EGG YOLK COLOR 

ACCORDING TO PURCHASING POWER 

Light Medium Dark No Pref. -
Poor N umber ______ ____ _____ 954 535 713 440 

Per CenL __ __ ________ __ 36 .1 20 . 2 27. 0 16.7 

Fair 
Numb er __ __ . __________ 1428 829 935 720 
Per Cent ______________ _ 36.5 21. 2 23.9 18.4 

Medium Number. _____________ _ 906 486 602 570 
Per CenL ___ ______ __ __ _ 35.3 19 .0 23.5 22 .2 

Good N u mber ______ __ _ • _____ 344 142 238 228 
Per Cent __ _ • ______ _____ 36 .1 14 .9 25.0 23 .9 

Excellent Number _____________ ___ 86 75 94 33 Pcr CenL ______________ 29. 9 26 . 0 32 .6 11 . 5 

-
Total 

2642 
100 .0 

3912 
100.0 

2564 
100 .0 

952 
100.0 

288 
100.0 
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Difficulty of Separating Influence of Nationality and Purchasing 
Power on Yolk Color Preferences.-If yolk color preferences are in
fluenced by both nationality and purchasing power, then the percentages 
for either one, separately tabulated as in tables 3 and 4, would be in
fluenced by the other, unless each nationality group included all degrees 
of purchasing power, and each purchasing power group included all 
nationalities, weighted in each case according to their importance. It is 
impossible to determine to what extent the foregoing comparisons of 
nationality and purchasing power are invalidated by these circumstances. 

This difficulty might be overcome by obtaining the percentages for 
each nationality divided according to purchasing power, and then 
weighting each group according to their proportion of the total popula
tion. However, no census data were available permitting such cross
classifications, nor were the sc..mples for such finely divided groups of 
sufficient size to give reliable results. 

Consumer Preferences for Shell Color 
Slightly less than half of the 10,358 consumers interviewed in New 

York City preferred white shell eggs, the remainder being approximately 
evenly divided between brown shell and no preference, as shown in 
Table 5 and Figure 5. 

White .5ram No Preference 
Fig. S.-Preference. for Egg Shell Color of 10,214 Conaumera 

Representing All Boroughs of New York City. 
For the City as a whole, present price premiums for white 

.hell, do not aeem to be justified. In Brooklyn and the Bronx, 
however, a majority .0£ the consumers favored white .hell •. 
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TABLE 5.-CONSUMER PREFERENCES FOR EGG SHELL COLOR 

IN NEW YORK CITY 

15 

Tests of the statistical significance of these findings (Chi-square) 
indicate that there is less than one chance in several hundred thousand 
that such a distribution of preferences could have been obtained as a 
result of mere chance. The standard error of the proportion shown by a 
sample indicates that the true percentage for each choice, or the percent
age which would have been obtained if the entire population of New York 
City had been interviewed, would fall within the following ranges: 
white shell, 48.0-51.0 per cent; brown shell, 27.1-29.7 per cent; no prefer
ence, 20.9-23.3 per cent. These tests indicate that the findings as to 
shell color preferences, like those for yolk color, are quite reliable as a 
representation of the preferences of New York City consumers. 

Shell Color Preferences by Boroughs, Nationality and Purchasing 
Power.-Consumer preferences for shell color varied considerably in the 
different boroughs. This is shown in Table 6. The people of Queens, 
Manhattan and to a lesser extent Richmond (Staten Island) were much 
less favorable to white shell eggs than were inhabitants of the other 
boroughs. In .r~peens, having a population of ouer one million people, 
almost twice as many preferred brown shells as did white shells. It is sig
nificant that probably most grovery stores in §J..ueens feature white shell eggs in 
their higher quality, higher priced lines, apparently on the assumption 
that people there have about the same preferences for shell color as those in 
Brooklyn. 

In the Bronx and in Brooklyn there is a clear maj ority in favor of white 
shells, justifying a premium on such eggs (See remarks on justification 

TABLE 6.-CONSUMER PREFERENCES FOR EGG SHELL COLOR 

BY INDIVIDUAL BOROUGHS 

White Brown No Prof. 

Manhattan Number_. _. _____ . __________________ 1148 930 539 Per Cent. ____ , _______ .. ______ __ . ____ 43.9 35 . 5 20 . 6 

Bronx Number _________________ . __________ 1455 677 553 Per Cent __________________ _________ 54.2 25.2 20.6 

Brooklyn Number ___________ _____ ____ _____ ___ 1604 838 702 Per Cent. ______________________ .. _ 'O_ 51.0 26.6 22.3 

Queens Number _______________ ___ _____ _____ 313 609 332 
Per Cent. ___ _____ ____ ______________ 25.0 48.6 26.5 

Richmond Number ____________________________ 
US 139 130 Per Cent ______________ ____ _________ 47.7 27 .0 25.3 

Total 

2617 
100.0 

2685 
100.0 

3144 
100.0 

1254 
100.0 

5H 
100.0 
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TABLE 7.-CONSUMER PREFERENCES FOR EGG SHELL COLOR BY NATIONALITIES 

White Brown N o Pref. Total 

A merican N umbe r ____________ ______ ____ ___ ___ 923 601 438 1962 
Per CenL. ___ _____ ____ __ _____ __ ____ 47 .0 30 .6 22 . 3 100 .0 

Jewish Num her ___________ ___ ___ __ _________ 81 2 373 363 IH8 
Per Cent __________ . __ ___ __________ _ 52.4 24.1 23.4 100.0 

Negro 
N u nlbe r _ __ ____ . ___ ___________ __ ___ . 81 76 42 199 
Per Ce n t __ _ __ _ _ __ _ _ _ __ __ _______ _ ___ 40.7 38 .2 21. 1 100.0 

Italian N umb er __ ___ __ __ . ____ __ ____ _____ ___ 97 60 47 204 
Per CenL __ __ ____ __ _________ ______ _ 47. 5 29.4 23.0 100.0 

German and Irish Number ______ ______ _____ __ ______ ___ 462 215 223 900 
Per Cent _________ ______ ____ __ __ ____ 51.3 23 .9 24 . 8 100 .0 

Polish Nu mber _____ ___ __ _____ __ ___ _____ ___ 247 11 3 93 453 
Per Ce nL _____ ___ _____ ________ _____ 54 .5 24 .9 20 . 5 100 .0 

Scandinavia n Number __ __ _______ __ ___ __ __________ 221 68 S4 373 
Per CenL ____________ ____ _____ . ____ 59.2 18.2 22.5 100.0 

Mixed N um ber _____ __ __ ____ ________ ___ ____ 221 8 1391 966 4575 
Per CenL __ , ____ _ - ____ _ - ___ ____ __ -_ 48. 5 30. 4 21. 1 100 .0 

of premiums in section on Yolk Color Preferences) . In no case was 
there a majority of all cons~mers in favor of brown shells. 

Apparently shell color preferences are influenced by nationality 
in much the same way as yolk color preferences, as shown in Table 7. 
The Scandinavian, Polish, German, Irish, and Jewish peoples disclosed 
the strongest preference for white shells, while the negroes, Italians and 
Americans were more favorable to brown shells. It is interesting to 
note that the negroes were more positive in their likes and dislikes than 
any other group, having the lowest percentage with no preference in the 
case of both yolk and shell color. 

TABLE S.-CON SUMER PREFE R ENCES FOR EGG SHELL COLO R 

ACCORDING TO PURCHASING POWER 

White Brown No Pref. 

Poor N umber ____ _____ __ __________ _ -- ____ 1210 898 483 Pe r Ce nt __ ___ _____ __ ___ ____ ________ 46 . 7 34 .6 18 . 6 

Fair 
Num ber. ______ . _______ ____ __ __ _____ 2131 931 826 
Per CenL ___________ __ __ ___________ 54.8 23. 9 21. 2 

rvfcdium N umber ____ _____ _____ __ _____ _______ 1233 689 613 Per CenL __ ____ __ _____ _____ ___ __ ___ 48 . 5 27.2 24.2 

Good N umb er _____ ______ ____ _____ ___ ___ __ 376 269 273 Per CcnL _______ ___ ___ ____ _____ ____ 41. 0 29.3 29.7 

Excellent Number ___ ___________ _____ _________ 111 110 61 Per CenL __________ __ ___ __ _________ 39 .4 39.0 21.6 

Total 

2591 
100 .0 

3888 
100.0 

2535 
100. 0 

9 18 
100 .0 

282 
100 .0 
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So far as can be observed in Table 8, there is little or no relationship 
between shell color preferences and degree of purchasing power, al
though it is significant that the group having the highest purchasing 
power showed the strongest preference for brown shells, as they did for 
the darker yolks. Curiously enough, poor people follow the well-to-do 
in this tendency, with those of intermediate purchasing powt'r more 
inclined to favor the white shells and light yolks. 

As noted in the discussion of yolk color preferences by nationalities 
and purchasing power, it is difficult to separate the influence of these 
factors on each other; i. e., the group of poor purchasing power comprises 
more of some nationalities than others, and so on. The sample was not 
sufficiently large for reliable results from cross-classification, nor were the 
nationality and purchasing power designations, based on the predomi
nating type of customers for each store., sufficiently accurate for this 
purpose (see discussion in section on Methods of Obtaining Data). 

Relation Between Yolk Color and Shell Color Preferences.-There 
is no physical relationship between shell and yolk color, the former 
being a matter of breed and the latter of feed. Hence, if all breeds of 
chickens were evenly distributed over all the egg producing sections, 
there would be no more reason to expect a light yolk in a white shell than 
in a brown shell egg. It has been shown, however, that the retail selling 
grades or classes in New York City result in white shell eggs of light yolk 
color being sold in one chi.ss and mixed or brown shell eggs with darker 
yolk colors in another class. After such a system had been in effect for 
some time it would be expected that consumers would associate yolk 
and shell color together in their minds, and therefore that preferences 
for either one would be influenced by preferences for the other. 

The correctness of this assumption is indicated by the coefficients 
of correlation (concurrent deviations) for individual choices of yolk and 
shell color. Selecti on by the same consumer of whi te shell and light yolk, 
or brown shell and one of the darker yolks, or no preference in both cases, 
was counted as a positive relationship, while selection by the same con
sumer of white shell and dark yolk, etc., was counted as negative. 
The coefficient of correlation for the City as a whole was .517, indicating 
a fairly high degree of association in the consumer's mind between 
yolk and shell color. The coefficients for the various boroughs varied 

TABI.E 9.-RELATION* BETWEEN YOLK. AND SHELL COLOR PREFERENCES 

Manhattan. ____ . ______________________________ .611 
Bronx ______ ___ _______ __ ___________________ __ __ .479 
Queens __ __________________________ ___________ .341 
Brooklyn ________ ______ _____ __________________ .537 
Staten Island _____________ _______ -" __ __ _________ .416 

New York City ______________ ___ _______________ .517 

*Coefficients of concurrent deviations. 
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widely, as shown in Table 9. The lowest correlation is in Queens, which 
indicates that consumers in that borough have a better understanding of 
yolk and shell color. This may account for the unusually large proportion 
of consumers in Queens who prefer brown shells. 

Relation Between Yolk Color Preferences and Official Grades 

It has been demonstrated that actual preferences of New York City 
consumers fail to justify present trade or price discriminations against 
eggs with medium to dark yolks. As reasons for such discrimi nation, 
dealers refer to the consumer preference for light yolks which hitherto 
has been assumed to exist, and also to the official grades which, it is 
asserted, in effect prohibit the inclusion of darker yolk eggs in the top re
tail pack (Grade A) . Apparently there is a real fear on the part of some 
retail distributors that prosecution under New York laws would follow 
the use of darker yolk eggs in their top grade. 

Actually, there is no provision in the law or in the grades established 
which directly discriminates against dark yolk color. Indirectly, the 
standards followed may lead to such discrimination because of the in
fluence of yolk color on yolk visibility which is one of the factors included 
in the standards for individual eggs. Relatively little is known at present 
about the various factors which determine the degree of yolk visibility 
but available data indicate rather definitely that yolk visibility is affected 
by yolk color. 

Determination of Yolk Color by Candling.-At dealers' candling 
conferences held at Des Moines, Chicago, and New York under the 
auspices of the Institute of American Poultry Industries, an opportunity 
was afforded to conduct a test to determine the ability of experienced 
egg candlers to detect yolk color through the shell by candling. Thirty 
eggs were used for this purpose at each place. The number of dealers 
taking part was as follows: Des Moines 27, Chicago 17, New York 27. 
Each dealer candled all of the eggs and his opinion of their yolk color 
was recorded. At each place a committee was appointed to break out 
the eggs used and determine the yolk color of each, as light, medium or 
dark. 

The accuracy of the determinations of yolk color by candling was 
then determined, by dividing the number of correct placings by the total 
number of placings. This gives the percentage of correct placements of 
all the eggs used in the test by all those participating therein. These 
percentages, for each of the three meetings, were as follows: 

Des Moines 52% 
Chicago 51% 
New York 46% 
Weighted Average 49% 
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Since there were three possible placings, the degree of accuracy 
which, with a sufficiently large number of trials, would result from pure 
chance would be 33.33 per cent. It is evident, therefore, that those 
participating in the test did display some degree of skill in determining 
yolk color by candling. However, the difference between the percentage 
accuracy which could be expected as a result of mere chance, and that 
actually obtained, was only 16 per cent. 

The significance of any such test always is limited by the representa
tiveness of the sample. If other groups of candlers having approximately the 
same qualifications as those participating in these three tests were to 
candle other lots of eggs, how nearly would the results coincide with 
those obtained in the tests here reported? This question can be answered 
within reasonable limits by application of the mathematical laws of 
probability. The chances are very small that for any group similar to 
that participating in these three combined tests, the percentage accuracy 
would be below 45 per cent or above 53 per cent.* For New York this 
range would be 40 to 51 per cent, and for the other cities approximately 
five per cent on either side 'of their respective percentages of accur;lCY. 
This indicates that, while the apparent differences in the accuracy of 
candlers at each of the three cities may have been due to inadequate 
samples, the results as a whole may be accepted with a considerable 
degree of confidence as indicative of the ability or inability of the trade 
to detect yolk color by candling. 

It is commonly assumed that yolk color can be judged most accur
ately when the yolks are extremely light or extremely dark. However, 
when the percentage accuracy in jUdging yolk color of eggs having light, 
medium and dark yolks at the three candling conferences was calculated, 
it was found that the accuracy was greatest for the eggs having medium 
colored yolks, as shown by the following percentages: 

Light Medium Dark 
Des Moines 60% 53% 15% 
Chic8go 43% 65% 57% 
New York 40% 57% 20% 

While this may be partly the r~sult of a tendency to cl~ssify doubtful 
light or dark yolk eggs as medium, it would seem that the assumption 
that yolk color can be most easily determined in the case of light and 
dark yolk eggs is erroneous. The result of the candling tests at each of the 
three cities corroborate this conclusion. 

Possible Changes in Egg Standards.-These tests indicate that 
yolk color does mate~ially affect visibility, and hence the inclusion of 

*A range of three times the standard error of the proportion shown by the sample (1.25 %) about 
the weighted average percentage of accuracy (49% for the three groups combined). The use of the 
8tand~rd error in this manner must he qualified by several circumstaDces, including the tendency to 
lack of homogeneity in the combined groups of dealers. and the possibility that the placings of the judge. 
themselves, even after viewing the eggs broken out, were subject to error. 
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visibility in the standards for individual eggs does disciminate against 
yolks of darker color. 

In view of this conclusion, it would be desirable for those in charge 
of state and federal grading regulations to carefully consider the possi
bility of altering either the standards for individual eggs, or the prevailing 
market interpretations of these standards, in such a way as to avoid any 
discrimination against yolk color which may in actual practice exist as a 
result of the operation of grading laws. 

It has been suggested that the best methods of accomplishing this 
objective would be the entire elimination from the standards of references 
to yolk visibility. This may be justified on the grounds that all factors 
influencing visibility, other than yolk color are included among the 
factors influencing yolk mobility, and that yolk visibility is not capable 
of objective determination. 

Yolk Visibility Not Capable of Objective Determination Before the 
Candle.-The latter conclusion receives additional support by tests 
made at the candling conferences held at , De~ Moines and Chicago. 
This test was omitted at N ew York for lack of time. The groups which 
had participated in the test for determinin§; yolk color by candling 
were also asked to place a number of eggs according to yolk visibility: 
dimly visible, visible, and plainly visible. Each egg was first placed 
by a representative of the U. S. Department of Agriculture., checked 
by other officials. The percentage accuracy was obtained by divid
ing the number of "correct" placings (those made by members of the 
group which coincided with the placing of the government man) by the 
total number of placings. . 

This procedurl' gave a percentage accuracy for the two groups 
combined (Des Moines and Chicago) of 54 per cent. The separate per
centages for the two cities, respectively, were 50 and 62 per cent. Since 
there were three possible placings, merely chance distribution ot the 
placings would have given a percentage of 33.33. It is evident, therefore, 
that the dealers present at these conferences were not materially better 
in judging yolk visibility than they were in determinin~ yolk color. 

The results of this test, of course, as of any other similar test which 
might be conducted, are qualified by the fact that the "official" placings 
themselves may have been wrong, since no objective standards of visi
bility can be set up. This, however, is a difficulty which also is en
countered in actual practice. In addition, it should be noted that the 
sample used for this test was relatively small. According to the mathe
maticallaws of probability, the actual percentage of accuracy in judging 
yolk visibility, assuming the same judges and an adequate sample as to 
number of eggs and candlers, would be somewhere between 45 and 62 
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per cent. This range of probability is not sufficiently great to materially 
modify the conclusions noted above. 

I t is important to note that the foregoing results were obtained with 
uniform candling equipment. When the additional factor of varying 
candling devices and light intensity encountered in actual practice is 
considered, it is plainly evident that satisfactory objective determination 
of yolk visibility is extremely difficult under practical operating condi
tions. 

Merchandising Mixed Shell and Yolk Color Eggs 
While possible changes in official standards relating to yolk color 

may' eventually aid in removing a part of the present trade discrimina
tion against darker yolk eggs from the Middle West, other steps looking 
to this end may be more important. 

(1) An organized program for the distribution among retail egg 
distributors and wholesale dealers of correct information relating to 
consumer preferences for yolk and shell color. This should include service 
to retail stores designed to assist them in obtaining maximum volume 
and most satisfactory profits by adjusting their ret"il selling grades or 
classes of eggs to the demands of their customers. OrgaLizations oj' pro
ducers or shippers, such as in the citrus fruit industry, have been not?bly 
successful in such educational work with retailers. Not only have the 
producers of the commodity benefited, but consumers have had their 
wants better satisfied, and retailers have made consistently better profits 
on the items concerned. 

(2) An educational program desigl1t"d to acqu",int the consuming 
public with eggs as a source of vitamins A and D and other food 
properties, and the fact that shell color has no relation to interior quali ty. 

Possibilities of Consumer Education Program.-Some indication 
Of the possibili'ties ot such a consumer educational program are indicated 
by the following reasons frequently volunteered by consumers in ex
planation of their expressed preferences for light yolks or white shells: 

"White shell eggs have milder taste". 
"Brown shell eggs have stronger taste". 
"Prefer light yolks for children". 
"Prefer white shell because they sell as best eggs." 
"The white eggs are more digestible". 
"White shell eggs appear fresher". 
"Can't get brown shell in better grade eggs". 

It was very evident from these remarks and the correlation between 
yolk and shell color preferences that many or even most consumers 
associated shell and yolk color, although there is actually no relation 
between them. This reaction by New York consumers no doubt is due 
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to the fact that in many stores the white shell eggs sold are from regions 
where feed conditions produce light color yolks, whereas the brown shell 
eggs are from the Midwest where the prevailing feeds produce darker 
yolks. 

Consumers should be made to understand that shell and yolk 
color have no necessary connection with interior quality. In other words, 
the greatest immediate need is to have consumers understand that eggs 
with white or brown shells, or light and dark yolks, may be of good or 
bad quality, and that shell and yolk color in themselves are not an in
dication of quality. 

If this were understood by consumers, two favorable condi tions 
would result: (1) brown shell and/or dark yolk eggs from the Middle 
West which were of good quality could be placed in the top grades and 
sold as such; and (2) consumers would discriminate against midwestern 
eggs sold in the lower grades only to the extent of actual quality differ
ences, and not because of the additional influence of shell and yolk color. 
This would tend to reduce both retail and wholesale margins between 
prices for eggs from the Middle West and other sections. 

The possibilities of converting consumer "opinion in favor of darker 
yolk eggs is partially indicated by the results of a question asked con
sumers in connection with this study. After their preferences were 
recorded consumers who chose the light yolks were given a brief explana
tion of the real significance of yolk color as related to egg qualiLY and 
vitamin content (see remarks regarding latter on p,~ge 6). They were 
then asked to ir.dicate if this explanation had caused them to change 
their prefe:rence. Five hundred and ninety two, or 15.9 per cent ot 3718 
consumers who first preferred the light yolks, said they had changed 
their preference. The actual percentage undoubtedly was even larger 
than this, since in many cases insufficient time was aV!l-ilable for thi~ 
explanation ar,d question, and no mention was made of the matter if 
other customers whose preference had not yet been obtained were wiLhin 
hearing. The test is sufficiently comprehensive to indicate that a con
sumer educational program h::!s decid("d possibilities. 

Finally, it should be emphasized that fundamental to full reali"l.ation 
of the ben("fits which might accrue from any of the foregoing steps is 
improvement in the quality of eggs produced and markeLed from Missouri 
and other midwestern sta.tes. Such quality improvement will not only bring 
more favor::! ble results fro m an educational program dealing wi th shell and 
yolk color, but also will help to make such a program feasible. 

Summary and Conclusions 
(1) In New York City both retail and wholesale prices for eggs 

rom Missouri and other midwestern states are much lower than for 
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eggs from certain other sections, as a result of relatively poor quality and 
trade discrimination against brown shells and medium to dark yolks. 

(2) Determined efforts are being made to improve the quality 
of eggs shipped from Missouri and other midwestern states; but the 
advisability of altering production methods so as to meet the trade de
mand for white shells and light yolks is questionable. The latter would 
result in higher costs of production, and actual quality would not be 
improved. 

(3) A study was made of actual consumer preferences for yolk and 
shell color il} New York City. Consumers representing all major elements 
of the City'S population, numbering 10,358, were asked to express their 
preference for eggs of light, medium and dark yolks, and brown and white 
shells, which were offered for their inspection. Uniform shades of yolk 
color were obtained by using eggs produced under controlled feed con
ditions, and objective color readings of the yolks were obtained. Statisti
cal tests indicate that the findings constitute a satisfactory measure of 
the preferences of New York consumers as a whole. 

(4) Slightly more than one-third of the consumers interviewed 
expressed a preference for light yolks, one-quarter for dark yolks, one
fifth for yolks of medium color, and the remaining fifth had no preference. 
Analysis of the percentages indicates that a price premium for any yolk 
color is not justified from the standpoint of either consumers or distrib
utors. 

(5) Slightly less than one-half of the consumers interviewed ex
pressed a preference for white shells. The remainder either preferred 
brown shells or had no color preference. In some boroughs a majority 
was in favor of white shells, justifying a price premium, but in others 
this was not true. 

(6) Trade discrimination against the darker shades of yolk color 
is only partly based on the erroneous belief that a majority of consumers 
prefer light yolks. Another reason for this discrimination is fear of 
prosecution for violation of official retail grades which are largely based 
upon Federal standards and which contain references to yolk visibility. 

(7) The results of this study suggest the following recommenda
tions: (a) the undesirability of using the term visibility in standards for 
individual eggs which are a part of Federal and New York egg grades: (b) 
a program of service to retail distributors o~ eggs designed to eliminate 
present discriminations against midwestern eggs which are not the resul t of 
actual quality differences; (c) a program of consumer education designed 
to eliminate false prejudices against brown shell and medium to dark 
yolk eggs, and make it possible to obtain premiums for midwestern eggs 
when actual quality may justify. 
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