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Nutrient Elasticities in a Complete Food 
Demand System 

Kuo S. Huang 

This study explores the linkage of the determinants of food choice with consumer 
nutrient availability by developing a procedure to measure changes in nutrient 
availability as the demand for food items change. It uses demand elasticities from 
traditional demand analysis to estimate elasticities of changes in the nutritional 
content of consumer diets. The procedure is applied to estimate nutrient elasticities 
for fifteen nutrients in response to changes in thirty-five food prices and per capita 
income. 

Key words :  complete food demand system, nutrient elasticities. 

The issues of health and diet have become a 
major concern for consumers. Medical evidence 
links excessive saturated fat and cholesterol in 
the typical American's diet with heart disease- 
the leading cause of death in the United States. 
Also, some women and children in low-income 
households may have nutritional deficiencies 
and nutrition-related health problems (Senauer, 
Asp, and Kinsey, p. 222). In 1990, the U.S. Na- 
tional Nutrition Monitoring and Related Re- 
search Act was passed. This act calls for a ten- 
year comprehensive plan to provide informa- 
tion about the role and status of nutrition fac- 
tors that contribute to the health of Americans. 
An interagency board, consisting of representa- 
tives from twenty-two federal agencies, coordi- 
nates the nutrition monitoring and related re- 
search activities. 

Given the demand structure for food and the 
bundle of nutrient attributes each food product 
contains, it is possible to derive the implied re- 
lationship between nutrient availability and 
changes in food prices and income. Only a few 
studies have incorporated nutritional factors 
into food demand analyses. Some use a choles- 
terol information index by measuring the num- 
ber of medical journal articles that disseminate 
cholesterol information as a variable in demand 
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equations (Brown and Schrader,  Capps and 
Schmitz). Some fit demand equations for spe- 
c i f ic  nutrients as funct ions  of income and  
sociodemographic variables from household 
survey data (Adrian and Daniel, Devaney and 
Fraker, Basiotis et  al.). Others propose a for- 
mula to calculate nutrient elasticities for use in 
measuring price and income effects on nutrient 
availability, but provide no information on how 
to derive the formula from an underlying de- 
mand model  (Pi t t ;  Sahn;  Gould ,  Cox ,  and 
Perali). 

Lancaster provides a conceptual framework 
to link food choice and nutritional status. He 
views nutrients as attributes or characteristics 
of food consumption, and consumers attain the 
nutrient attributes they most desire by maxi- 
mizing utility as a function of nutrient  at- 
tributes, as opposed to food quantities in classi- 
cal demand theory. The consumer choice prob- 
lem is to maximize the utility function subject 
to budget constraint and a set of transformation 
equations that link nutrient availability to food 
consumption. This approach, however, is rather 
difficult to implement empirically because a 
nonlinear programming problem has to be  
solved to obtain the nutritional implication of 
food consumption. 

A comprehensive framework for studying the 
effects of economic factors on nutritional status 
of consumers is not available. The purpose of 
this study is to link food choice with nutritional 
status in the context of the classical demand 
framework. Instead of applying Lancaster 's  
programming approach, this study develops an 
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efficient procedure to measure nutrient avail- 
ability by way of demand elasticities for food 
items from a traditional demand analysis. In 
particular, interdependent demand relationships 
including own- and cross-price and income ef- 
fects of a complete food demand system are in- 
corporated directly into the measurement of nu- 
trient elasticities. This procedure is applied to a 
demand system consisting of thirty-five food 
categories to estimate nutrient elasticities for 
fifteen nutrients. These results provide useful 
information for nutrition monitoring and related 
research activities. 

Conceptual Framework 

To measure nutrient elasticities, this study ap- 
plies the following differential-form demand 
model extensively used by Huang. Let p ,  and q, 
denote the ith price and associated quantity de- 
manded in the allocation of a representative 
consumer's income m across a set of n com- 
modities including foods and nonfoods. The de- 
mand relationships can be approximated by re- 
lating small changes from any given point on 
the n-commodity demand surface as 

All subscripts of variables and summation 
throughout this paper refer to n commodities and 
I: nutrients as i, j = 1, 2, . . ., n and k = 1, 2, . .., I:. 

By further expressing the price and income 
slopes in terms of elasticities, a differential- 
form demand model can be obtained as 

where eij = (aqi/ap,)(p,/q,) and q i  = (aqi/am)(m/ 
q,) are, respectively, price and income elastici- 
ties. This demand model is a general approxi- 
mation of conceptual demand relationships. In 
view of classical demand theory, the elasticities 
are constrained by symmetry (ej,/wi + 7, = e,,lw, 
+ qi) ,  homogeneity (C,e,, + q ,  = O), and Engel 
aggregation (Ciw,q, = l ) ,  where wi = p,q,lm is 
the ith expenditure share. The fixed parameters 
in the model representing demand elasticities 
may be too strong an assumption, because re- 
strictions are thereby placed on the implied 
utility structure. Nevertheless, as shown below, 
the advantage of using this demand model is 
that the estimated demand elasticities can be 
applied directly to the measurement of nutrient 
elasticities. 
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To explore the linkage of the demand model 
to nutrient availability, information about the 
nutrient  values of each food consumed is  
needed. Let a,, be the amount of the kth nutrient 
obtained from a unit of the ith food. The total 
amount of that nutrient obtained from various 
foods, say @,, may be expressed as 

This is what Lancaster called the "consumption 
technology" of consumer behavior. The values 
of a,,'s for nonfoods will be assigned to zero; 
thus the terms associated with nonfoods will dis- 
appear. This equation, including all foods con- 
sumed, plays a central role in the transforma- 
tion of food demands into nutrient availability. 

By substituting the demand equation (1) for 
the quantity variable of equation (3), changes in 
consumer nutrient availability become 

Furthermore, the relative changes of consumer 
nutrient availability can be expressed as func- 
tions of the relative changes in food prices and 
per capita income as follows: 

where n,, = C,e,a,,q,l@, is a price elasticity mea- 
sure relating the effect of the jth food price on 
the availability of the kth nutrient, and p, = 
C,qiakiq,l@, is an income elasticity measure re- 
lating the effect of income on the availability of 
that nutrient. 

Obviously, the measurement of nkj represents 
the weighted average of all own- and cross- 
price elasticities (e,,'s) in response to the jth 
price with each weight expressed as the share 
of each food's contribution to the kth nutrient 
(a,,q,l@,'s). Similarly, the measurement of p, 
represents the weighted average of all income 
elasticities (7, 's) with each weight again ex- 
pressed as the share of each food's contribution 
to the kth nutrient. Thus the general calculation 
of nutrient elasticity matrix, say N, for the case 
of e nutrients and n foods can be obtained as a 
product of multiplying matrix S by matrix D as 
follows: 

where N is the P x (n + 1) matrix of nutrient 
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elastici t ies in response to changes  of food 
prices and income, S is the !x n matrix with 
entries of each row indicating a food's share of 
a particular nutrient, and D is the n x (n + 1) 
matrix of demand elasticities. From these nutri- 
ent elasticity measurements, a change in a par- 
ticular food price or per capita income will af- 
fect all food quantities demanded through the 
interdependent demand relationships and thus 
cause the levels of consumer nutrient availabil- 
ity to change simultaneously. 

Empirical Application 

The procedure for measuring nutrient elastici- 
ties is applied to the U.S. food sector for a total 
nutrient profile of consumer diets. A total of 
thirty-five food categories are covered. In addi- 
tion to food demand elasticities, information 
about the nutrition attributes of foods and the 
amount of per capita food consumption are re- 
quired for calculating nutrient elasticities. Most 
nutritive values of foods are compiled from 
Gebhardt and Matthews's Nutritive Value of 
Foods, which gives a detailed account of nutri- 
tive values for household measures of com- 
monly used foods. The nutrition attributes of 
beef, pork, chicken, and turkey are obtained 
f rom the  U.S. Depar tment  of Agriculture 
(USDA), Agricultural Handbooks Nos. 8-5, 8- 
10, and 8-13. These handbooks provide addi- 
tional nutritive values of meat carcasses, which 
contain more adequate nutrition information for 
the U.S. disappearance data for meat quantities 
used in this study. 

The nutrition values of food per pound for 
fifteen selected nutrients are compiled in table 
1. Food energy is measured in food calories 
(kcal); protein, fat, and carbohydrate in grams; 
vitamin A in retinol equivalent (re); and all 
other nutrients in milligrams. Each food cat- 
egory of cheese, flour, rice, fats and oils, pea- 
nuts and nuts, and sugar provides relatively 
higher food energy (above 1,500 kcal) than 
other foods. These food energy contents are 
closely related to three energy-yielding nutri- 
ents: protein, fat, and carbohydrate. Cheese, 
peanuts, and nuts have high levels of protein 
and fat. Butter, margarine, and cooking oils are 
mostly fats, while flour, rice, and sugar are 
mainly carbohydrates. The cholesterol levels 
are highest for eggs (1,932 mg) and butter (991 
mg). Carrots are exceptionally rich in vitamin A 
(12,758 re). Fruits and vegetables are a major 
source of vitamin C, especially oranges (242.4 
mg) and grapefruits (155 mg). 
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In addition to the unit nutritive value of food, 
the amount of food consumed is another factor 
determining the level of nutrients available to 
consumers.  Averages of food consumptions 
over 1989-93 (listed in the last column of table 
1) are compiled from Putnam and Allshouse's 
Food Consumption, Prices, a n d  Expenditures. 
The consumption of chicken (73.4 lb) is more 
than beef (68 lb) and pork (5 1 lb). Staple foods 
such as milk (220 Ib) and flour (150 Ib) are 
consumed heavily. By multiplying the amount 
of each food consumption by its unit nutritive 
values, total nutrients available to consumers 
and food shares of nutrients are obtained, as 
presented in table 2. This set of nutrient infor- 
mation depicts the source of nutrients and pro- 
vides a basis [the S matrix in equation (6)] for 
measuring nutrient elasticities. 

In table 2, combined flour and rice consump- 
tion is a major source of energy (24.97%), pro- 
tein (19.77%), carbohydrate (48.85%), phospho- 
rus (1 1.88%), iron (57.86%), thiamin (57.66%), 
riboflavin (29.92%), and niacin (43.87%). The 
significant nutrients in flour and rice are con- 
sistent  with USDA's suggested  daily food 
choices in The Food Guide Pyramid-six to 
eleven servings of bread,  cereals,  r ice,  and 
pasta, and two to five servings for each of the 
other four food groups:  (a) vegetables; (b) 
fruits; (c) meat, poultry, fish, dry beans, eggs, 
and nuts; and (d) milk, yogurt, and cheese. 
Other  major sources of protein are  beef 
(13.02%), pork (7.99%), chicken (12.74%), and 
milk (9.89%). As expected, the consumption of 
eggs gives the highest level of cholesterol by 
38%, while beef, pork, and chicken each con- 
tribute about 10% of cholesterol. Cheese, milk, 
and evaporated and dry milk are major sources 
of calcium, phosphorus, potassium, sodium, 
and vitamin A. Carrots provide about 23% of 
vitamin A. Oranges and orange juice, are the 
major source of vitamin C, providing 11% and 
34%, respectively. 

Food demand elasticities are another impor- 
tant component [the D matrix in equation (6)] 
in computing nutrient elasticities. For purposes 
of this study, a portion of the complete food de- 
mand system reported in Huang is used. Some 
minor "other" food categories and a nonfood 
sector in Huang's demand system are excluded 
from nutritional analysis because of either diffi- 
culty or irrelevance in defining nutritive value. 
Huang's demand system was specified as in 
equation (2) and estimated using annual data 
from 1953 to 1990. Constrained maximum like- 
lihood is used for demand system estimation, 
with the parametric constraints of homogeneity, 
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Nutrient Energy Protn Fat Carbo Choles Ca Phos Iron Potas Sodium VitA Thia Ribo Niacin VitC oc 

Percentage 

Beef 6.53 13.02 10.94 0.00 12.05 0.51 7.37 8.17 6.78 3.34 0.00 2.39 4.44 9.93 0.00 
Pork 6.45 7.99 12.20 0.00 9.12 0.96 5.65 2.36 4.91 1.83 0.11 14.21 4.28 8.25 0.29 
Chicken 4.41 12.74 6.24 0.02 13.45 0.68 6.59 5.40 4.45 3.67 12.30 1.76 4.66 17.22 2.14 
Turkey 0.89 3.87 0.89 0.00 3.19 0.25 2.17 1.90 1.73 0.96 1.49 0.51 1.39 2.94 0.04 
Fish 0.55 2.48 0.44 0.09 2.03 0.53 1.87 1.76 1.40 1.23 0.76 0.50 0.60 1.78 0.64 
C. fish 0.37 1.89 0.28 0.00 0.99 1.02 1.41 0.68 0.85 2.57 0.20 0.1 1 0.38 2.70 0.00 
Eggs 1.85 4.97 2.51 0.23 38.00 1.82 4.68 3.44 1.68 3.94 6.05 1.03 7.45 0.00 0.00 
Cheese 4.05 8.01 6.71 0.17 7.57 20.45 13.94 1.10 1.54 27.06 7.96 0.51 4.66 0.00 0.00 
Milk 4.99 9.89 4.87 3.89 6.80 31.94 18.08 0.73 15.59 11.30 10.23 4.89 17.82 0.92 2.88 
E. milk 3.09 8.77 0.95 3.50 2.11 27.34 15.75 0.61 14.15 10.31 12.27 3.99 15.54 0.84 1.55 
Flour 22.52 18.30 1.15 43.86 0.00 2.97 10.53 53.93 6.64 0.35 0.00 53.53 29.66 40.90 0.00 
Rice 2.45 1.47 0.07 4.99 0.00 0.47 1.35 3.93 0.70 0.08 0.00 4.13 0.26 2.97 0.00 
Potato 2.08 1.59 0.00 4.42 0.00 0.56 2.32 5.09 9.03 0.38 0.00 2.90 0.80 3.90 9.59 
Butter 1.28 0.05 2.93 0.00 2.81 0.12 0.09 0.06 0.05 3.71 3.45 0.02 0.08 0.00 0.00 
Margarine 2.33 0.10 5.30 0.03 0.00 0.31 0.17 0.04 0.17 10.54 11.22 0.04 0.15 0.00 0.00 
Oils 18.16 0.00 41.66 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 
Apple 0.45 0.00 0.00 1.08 0.00 0.17 0.12 0.22 1.01 0.00 0.10 0.16 0.14 0.01 1.75 
Orange 0.25 0.14 0.00 0.57 0.00 0.64 0.16 0.08 1.12 0.00 0.29 0.64 0.25 0.21 11.41 
Banana 0.97 0.31 0.19 2.28 0.00 0.19 0.45 0.73 4.70 0.02 0.21 0.64 1.22 0.69 3.59 
Grape 0.20 0.00 0.00 0.46 0.00 0.10 0.08 0.11 0.59 0.01 0.06 0.39 0.20 0.14 1.10 
Grapefruit 0.08 0.07 0.00 0.18 0.00 0.08 0.04 0.04 0.37 0.00 0.01 0.11 0.05 0.07 3.1 1 
Lettuce 0.13 0.32 0.04 0.19 0.00 0.57 0.43 1.01 1.81 0.23 0.86 0.66 0.36 0.24 1.54 
Tomato 0.11 0.15 0.00 0.20 0.00 0.12 0.27 0.53 1.29 0.1 1 1.60 0.44 0.32 0.39 3.83 
Celery 0.03 0.00 0.00 0.06 0.00 0.27 0.14 0.26 0.84 0.58 0.08 0.09 0.08 0.08 0.77 
Onion 0.21 0.25 0.00 0.41 0.00 0.44 0.37 0.44 1.05 0.03 0.00 0.52 0.09 0.09 1.89 2 
Carrot 0.13 0.15 0.00 0.29 0.00 0.25 0.30 0.35 1.17 0.28 23.28 0.43 0.22 0.39 1.22 ;: 
Juice 1.04 0.47 0.00 2.28 0.00 0.67 0.71 1.11 4.69 0.08 0.90 2.30 0.70 0.93 33.94 
C. tomato 0.64 0.85 0.26 1.16 0.00 2.32 1.24 3.79 7.62 12.56 4.75 1.95 1.07 2.86 17.83 
C. peas 0.05 0.12 0.01 0.09 0.00 0.04 0.11 0.14 0.15 0.42 0.15 0.13 0.07 0.07 0.28 2' 
Cocktail 0.07 0.01 0.00 0.17 0.00 0.02 0.02 0.06 0.09 0.01 0.03 0.05 0.03 0.04 0.14 
Peanut 0.56 0.71 0.98 0.19 0.00 0.22 0.95 0.52 0.70 1.32 0.00 0.33 0.18 1.15 0.00 2 
Sugar 10.09 0.00 0.00 23.85 0.00 0.12 0.00 0.26 0.10 0.17 0.00 0.00 0.00 0.00 0.00 2 
Sweetener 1.09 0.19 0.00 2.59 0.00 0.11 0.62 0.89 0.57 0.75 0.00 0.00 0.13 0.07 0.00 g 
Coffee 0.00 0.00 0.00 0.00 0.00 0.02 0.01 0.00 0.24 0.01 0.00 0.00 0.04 0.09 0.00 
Frzn. D 1.91 1.14 1.37 2.76 1.88 3.72 2.00 0.24 2.22 2.13 1.63 0.63 2.66 0.13 0.48 
Total 100 100 100 100 100 100 100 100 100 100 100 100 100 100 100 -... 

-. 
3. 

Note: The notations are Protn (protein). Choles (cholesterol), Carbo (carbohydrate), Ca (calcium), Phos (phosphorus), Potas (potassium), VitA (vitamin A), Thia (thiamin), Ribo (riboflavin), VitC (vitamin 2 
C), C. fish (canned fish). E. milk (evaporated and dry milk), Oils (salad and cooking oils), C. tomato (canned tomatoes), C. peas (canned peas), and Frzn. D (frozen dairy products). 

w 
Cn 
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Table 3. Own-Price and Income Elasticities Used in this Study 

Food Price Income Root-Mean-
Category Elasticity Elasticity Square Error 

Percentage 

Beef 
Pork 
Chicken 
Turkey 
Fish 
C. fish 
Eggs 
Cheese 
Milk 
E.milk 
Flour 
Rice 
Potato 
Butter 
Margarine 
Oils 
Apple 
Orange 
Banana 
Grape 
Grapefruit 
Lettuce 
Tomato 
Celery 
Onion 
Carrot 
Juice 
C. tomato 
C. peas 
Cocktail 
Peanut 
Sugar 
Sweetener 
Coffee 
Frzn. D 

Note: Compiled from Huang. The figures in parentheses are the standard errors of estimates. The notations are C. fish (canned fish), E. 
milk (evaporated and dry milk), Oils (salad and cooking oils), C. tomato (canned tomatoes), C ,  peas (canned peas), and F r ~ n .  D ( f r o ~ e n  
dairy products). 

symmetry, and Engel aggregation imposed at 
sample means. The food quantity data are com- 
piled from Food Consumption, Prices, and Ex-
penditures. Most food category price indexes 
are components of the consumer price index 
obtained from the U.S. Department of Labor. 
Per capita total expenditure is computed by di- 
viding the personal consumption expenditures 
(obtained from the U.S. Department of Com- 
merce) by the civilian population of fifty states 
on July 1 of each year. 

The demand elasticities compiled for this 
study contain 1,260 estimates of own- and 

cross-price elasticities and income elasticities 
for thirty-five food categories. Among demand 
elasticity estimates, for example, the own-price 
elasticities for major meats are beef (-0.6212), 
pork (-0.7281), and chicken (-0.3723), and their 
corresponding income elasticities are beef 
(0.3923), pork (0.6593), and chicken (0.0769). 
The cross-price elasticities of beef in response to 
the price changes of pork and chicken are 0.1 143 
and 0.0183, indicating substitution. For illustra- 
tion, only the own-price and income elasticities 
and the errors of simulation over the sample pe- 
riod as measures of fit are presented in table 3. 
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In the table, most own-price elasticities of 
major food categories in such food groups as 
meat and other animal proteins, fresh fruits, 
fresh vegetables, and processed fruits and veg- 
etables have statistically significant estimates 
with an expected negative sign. The estimates 
for rice and fresh and frozen fish, however, are 
positive but not statistically significant. This 
poor estimate for fish is partly because of diffi- 
culty in defining prices and quantities for such 
a wide variety of fish species, and partly be- 
cause large amounts of fish are consumed away 
from home and influenced by menu prices in- 
stead of the price of raw fish. Regarding the in- 
come elasticities, the statistically significant es- 
timates are for beef, pork, eggs, cheese, evapo- 
rated and dry milk, salad and cooking oils, to- 
matoes, celery, canned tomatoes, and coffee. 
Although some income elasticity estimates for 
such foods as turkey are negative, this may not 
imply that the goods are inferior, because the 
estimates are not statistically significant. The 
simulation performance based on the calculated 
relative root-mean-square errors to  sample 
means in the last column of the table indicates 
that  the errors of simulated quanti t ies de- 
manded are less than 5% in most cases. The 
close correspondence between simulated values 
and sample observations indicates that this de- 
mand system is reliable for use in estimating 
nutrient elasticities. 

Using the demand elasticities reported in 
Huang and the food shares of nutrients con- 
tained in table 2, nutrient elasticities on the ba- 
sis of equation (6) are calculated. A set of nutri- 
ent elasticities, showing the effects on fifteen 
nutrients in response to  changes in thirty-five 
food prices, and per capita income, are com- 
puted and reported in table 4. For example, a 
1% increase in the price of beef (holding other 
prices and income the same) will affect the 
amount of all food consumption through the in- 
terdependent demand relationships.  These  
changes in food consumption will reduce per 
capita food energy by 0.027%, protein by 
0.091%, and fat by 0.025%, but vitamin A will 
increase by 0.064%. Although beef contains no 
vitamin A, its nutrient elasticity is influenced 
by cross-commodity effects, where the cross- 
price elasticities of carrot and chicken (both 
rich in vitamin A) in response to changing beef 
prices are positive. Among other nutrient elas- 
ticities in the table, a marginal 1% increase in 
the price of eggs may cause cholesterol to de- 
crease by 0.03 1%. The same price change for 
carrots may cause vitamin A to decrease by 

0.1 1%, while for oranges the price change may 
cause vitamin C to decrease by 0.194%. Fi- 
nally, more nutrients are available with an in- 
crease in per capita income. The nutrient in- 
come elasticities are estimated in the range of 
0.138 to 0.388 (last column in table 4). 

All fifteen nutrients studied are consumed in 
decreasing or increasing amounts when food 
prices change, depending on how price changes 
manifest themselves through own- and cross- 
price elasticities. On the other hand, nutrient in- 
come elasticities reflect the combined effect of 
all income elasticities in the food demand sys- 
tem. These nutrient elasticities, which represent 
a total consumer nutrient profile, are useful in 
developing a model for studying food program 
effects on the quality of consumer diets. One 
way to accomplish this task is to simulate alter- 
native food policy scenarios and explore the ef- 
fects of food prices and income changes on nu- 
trient availability of consumers. 

For example, one may use nutrient income 
elasticities to evaluate the effects of income 
changes on consumer dietary quality. This is es- 
pecially useful for monitoring the segment of 
the population whose incomes fall below the 
poverty level. Some government food assis- 
tance programs, such as the Food Stamp Pro- 
gram, increase the food purchasing power of 
low-income households by issuing monthly al- 
lotments of coupons to eligible households that 
can only be used to purchase food. Food policy 
decision makers, therefore, can use the infor- 
mation of nutrient income elasticities to assess 
the Food Stamp Program effects on the amount 
of nutrients welfare recipients receive. 

Conclusion 

Americans seem increasingly concerned about 
their nutritional and health status. A better un- 
derstanding of the economic forces that influ- 
ence consumer food choice, and thus nutrient 
availability, is important to food policy deci- 
sion makers. Food demand analysts need to 
broaden their theoretical and methodological 
base of research and provide timely information 
about the effects of economic factors on the nu- 
tritional status of consumers. 

This study explores the linkage of the deter- 
minants of food choice with consumer nutrient 
availability by developing a procedure to mea- 
sure changes in nutrient availability as the de- 
mand for food items changes. It uses demand 
elasticities from traditional demand analysis to 
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estimate elasticities of changes in the nutri- 
tional content of consumer diets. The unique 
feature of the procedure is that existing interde- 
pendent demand relationships can be incorpo- 
rated into measuring the changes in nutrients 
available to consumers. The procedure was ap- 
plied to estimating nutrient elasticities for fif- 
teen nutrients in response to changes in thirty- 
five food prices and per capita income. These 
nutrient elasticities, when viewed as a total 
consumer nutrient profile, provide useful infor- 
mation for food policy decision makers to as- 
sess the food program effects on the quality of 
consumer diets. 

To develop a comprehensive food demand 
and nutrition study, some further collaborative 
research between economists and nutritionists 
is needed. One problem encountered in this 
study is the difficulty in obtaining accurate nu- 
trient information corresponding to food disap- 
pearance data commonly used by demand ana- 
lysts. The disappearance data is normally com- 
piled as the residual of the food commodity 
supply-utilization table to reflect disappearance 
of food into the marketing system. Most avail- 
able nutrition information, however, gives de- 
tailed nutritive values of the amount of edible 
portion of food products but not of disappear- 
ance quantities. To justify the use of these nu- 
tritive values, a fixed proportion between the 
amount of edible portion of a particular food 
and its disappearance quantity has to be as- 
sumed. Accordingly, the relative changes in 
quantities, and thus the measured nutrient elas- 
ticities generated from either edible portion 
data or disappearance data, should be the same. 
In addition, the use of disappearance data 
hardly can distinguish nutritive values from dif- 
ferent food preparation methods. For example, 
chicken fried in animal fat or vegetable oils has 
far different properties from those of roasted 
chicken. 

[Received July 1994; 

final revision received September 1995.1 
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