
UC Berkeley
CUDARE Working Papers

Title
A model of nutrient demand and the allocation of time

Permalink
https://escholarship.org/uc/item/0kv4w9qq

Authors
Gawn, Glynis
Rausser, Gordon C.
Zilberman, David D.

Publication Date
1989-07-01

eScholarship.org Powered by the California Digital Library
University of California

https://escholarship.org/uc/item/0kv4w9qq
https://escholarship.org
http://www.cdlib.org/


DEPARTMENT OF AGRICULTURAL AND RESOURCE ECONOMICS (
-DIVISION OF AGRICULTURE AND NATURAL RESOURCES .

(~RSITYOFCALIFORNIA ~+ ?3er k...e!o{.'("

WORKING PAPER NO. 511.---
A MODEL OF NUTRIENT DEMAND AND

THE ALLOCATION OF TIME

by

Glynis Gawn, Gordon C. Rausser, and David Zilberman

GIANNINI FOUNDATION OF
AGRICULTURAL ECONOMICS

Ll/iRARy

California Agricultural Experiment Station
Giannini Foundation ofAgricultural Economics

July, 1989



(I :

A MODEL OF NU1RJENf DEMAND AND THE ALLOCATION OF TIME

By Glynis Gawn, Gordon C. Rausser, and David Zilberman

005265



A MODEL OF NlITRIENT DEMAND AND 1HE ALLOCATION OF TIME*

I. Introduction

The frameworks developed by Becker and Lancaster dramatically extended the analysis that

could be conducted by economists to include the allocation of nonmarket goods and the

management of nonmarket activities. While Lancaster's approach focuses on choices of

intrinsic characteristics of market products, Becker emphasizes the allocation of time among

activities. The union of their frameworks significantly enlarges the scope of behavior

which is amenable to economic analysis.

The Lancaster-Becker framework is especially appropriate for economic analysis of

food preparation and nutrition. Eating generates utility through health and pleasure derived

from the consumption of food. Nutrients are elements in the primitive utility function of

the consumers measuring the health aspects of food consumption. Food characteristics are

generated by production processes undertaken in households utilizing raw food material,

durable goods, and food preparation time as inputs. The Lancaster-Becker framework

suggests that food consumption choices result from a constrained optimization problem

where the primitive utility function (defined mostly on characteristics) is maximized subject

to a family production function, total time, and income constraints. The formulation

provides a systematic approach to the simultaneous determination of functional

relationships explaining the allocation of nonmarket- goods such as nutrients and food

preparation time.

The evaluation of public health and welfare policies has motivated quantitative

measurements of nutritional choices. A large body of literature has emerged which reports

estimates of such relationships. But as Lane notes, these studies take a piecemeal approach

explaining determination of individual nutrients using ad hoc relationships without any

theoretical underpinnings. Applications of the Lancaster-Becker approach to explain

nutritional choices have been rare. La France's study of the demand for nutrients and food
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characteristics in the United States is one notable exception, but even this study ignores the

potential time allocation associated with nutritional choice interactions.

Using primary survey data collected from Guam, this paper analyzes nutrient

consumption, food expenditure, and the allocation of time among labor, leisure, and food

preparation activities. Because Guam is going through a process of transition from a

traditional to a modern society and it consists of many ethnic groups, special attention was

given to the impacts of ethnicity, life-style, and family composition on nutritional choices

and time allocation.

2. The Basic Model

We assume that the food preparer maximizes a utility function (u) that is a function of a

vector of nutrient intake (n), personal leisure time (L1'), and nonfood expenditures (NFE).

Nutrients are produced by combining money (FE), own time (FI), other household time

(01'), nonmoney sources of food (F), and kitchen capital (K). Demographic characteristics

(D) are introduced as shifting parameters. Money expenditures and time must satisfy the

standard constraints on money (Y) and time (1').

Fonnally, the model is

(1)

subject to

(2)

(3)

(4)

max u(n, NFE, LT; D)

n = n(FE, Fr, OT, F, K, D)

T=WT+Fr+LT

wWT + I + Y =FE + NFE

where WT is work time, w is the wage rate, and I is nonlabor income.
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This optimization problem can be formulated in two stages. First, the short-run

cost of obtaining a given level of nutrients is minimized subject to the nutrient production

function. The solution to this problem is a cost function

(5) C(w; QT, K, F, D, n)

which yields conditional factor demands

(6)

and

(7)

FT = FT(w; QT, K, F, D, n)

FE = FE(w;QT, K, F, D, n).

These conditional factor demands depend only on the technology of the household and not

on its tastes.

The utility maximization problem now becomes

(8)

subject to

(9)

max u(n, LT, NFE; D)

1+ wT = C(w; QT, K, F, D, n) + wLT + NFE.

From this optimization problem, one can derive nutrient demand functions of the form

(10) n = new, I, QT, K, F, D)

and a demand function for leisure

(11) LT = LT(w, I, QT, K, F, D).
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3. Guam Survey Data

The data used in the analysis consist of 131 observations on Guamanian females who

stated that they were the principal food preparer in the household. The island of Guam, an

unincorporated territory of the United States, is the largest island in Micronesia. Guam is

30 miles long and varies in width from 4 to 8 miles. The military possesses a third of the

island, with Anderson Air Force Base dominating the northern end. The population

density is highest in the center which also has the highest concentration of Filipino and

other Asian residents. The southern end of the island has the lowest population density and

is where the traditional customs have been maintained to the greatest extent

The population of Guam in 1980 was approximately 105,900 consisting of 79,000

permanent residents, 26,900 military personnel and their dependents, visitors, and

temporary aliens. Of the 79,000 permanent residents, approximately 61 percent are

Chamorro, 21 percent are Filipino, 8 percent are Caucasian, and the remaining 10 percent

are mostly Asian and Micronesian.

Only principal food preparers who have lived on Guam for at least the last five

years or have been born on Guam are included in the survey data analyzed. Those living

on military bases and in institutions were excluded. The sample is geographically stratified

and weighted by the relative population in each location. The means and standard

deviations of the variables included in the analysis are reported in table 1. The dependent

variables are food expenditures, food time, leisure time, wage rate, kitchen capital, food

related assets, and individual and household demographics.

Eight nutrients were selected to represent the spectrum of the types of consumed

nutrients for which there was sufficient data reliability. The included nutrients are calories,

protein, cholesterol, phosphorus, sodium, iron, vitamin C, and niacin. All nutrient intakes

are estimates of one-day average intakes derived from a three-day record of weighed food.

Calories are in kilocalories, protein is in grams, and all other nutrients are in milligrams.
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TABLE 1

Descriptive Statistics

Nutrients

Mean
Standard
deviation

Energy (kilocalories)

Protein (grams)

Cholesterol (milligrams)

Phosphorus (milligrams)

Sodium (milligrams)

Iron (milligrams)

Vitamin C (milligrams)

Niacin (milligrams)

Socioeconomic variables

Income (dollars biweekly)

1,667 501

70 23

303 156

787 283

2,036 1,135

14.5 5.5

95 73

21.7 7.8

Total income

Income less food preparer's earnings

Food expenditures (dollars biweekly)

Food time (hours biweekly)

750

605

217

405

380

121

Food preparer

Other time

Leisure time (hours biweekly)

Wage rate (dollars per hour)a

Educationb

Age> 42 (percent)

-5-

54.9 27.4

29.2 31.5

139 43.5

6.40 5.2

4.7 2.0

0.5 c

(Continued on next page.)
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TABLE l--continued.

Standard
Mean deviation

Ethnicity (fraction)

Charnorro .7

Filipino .2

Otherd .1

Work status (fraction)e .57

Animals (fraction) .34

Trees (fraction) .66

Garden (fraction) .41

Outdoor kitchen (fraction) .51

Children (persons) 1.31 1.37

Teen male (persons) .48 .82

Teen female (persons) .45 .70

Adult male (persons) 1.31 .80

Adult female (persons) 1.41 .70

aWage data are only for those food preparers who reported an income from working
outside of the house. Wage is derived by dividing reported take-home pay by the hours
actually worked during the three-day observation period.

bEducation is measured by the index: 1 = 0-6 years, 2 = 7-8 years, 3 = 9 years, 4 =10-11
years,5 = 12 years, 6 = some college, and 7 = college degree or more.

cBlanks indicate that, for zero-one variables, the standard deviation is detennined by the
mean.

dAll other ethnic groups except Chamorro and Filipino. In the sample, the majority of all
other ethnic groups are Caucasian.

eA zero-one variable which takes on the value of one if the food preparer does not work
outside the home.
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The three dependent economic variables are standardized to represent a two-week

time period. The food-expenditure variable was derived by first obtaining total food

expenditure for the household which includes all money spent on food for household

members (consumed at home or away from home) and half of the monthly food stamp

allotment. Total food expenditure was then regressed on the household structure variables,

and the coefficients from this regression were used to construct a scale to convert total food

expenditure to food expenditure for one adult female. Food time, in hours, includes time

spent by the principal food preparer in food shopping, preparing food, eating, and cleaning

after meals. 1 Leisure time, in hours, is defined as a residual of hours worked and time

spent in food preparation. From the sample, total discretionary time (or nonsleeping time)

was estimated to be 16 hours per day.2

The exogenous economic variables are household income, excluding the food

preparer's wage income (income), in dollars biweekly; the wage for working food

preparers (wage), in dollars per hour; a variable measuring the monetary value of food gifts

received by the household (gift); time spent in food-related activities by all household

members other than the principal food preparer (other time); three variables representing

kitchen capital and three variables representing food-related assets, all measured as zero

one. The three kitchen capital variables are microwave; freezer and outdoor kitchen which

consists of an open wood-burning cooking; unit and, usually, a sink and a refrigerator. An

outdoor kitchen is both an alternative technology and an indicator of a more traditional life

style. The asset variables are the presence of any farm animals (animal), fruit-bearing trees

(trees), and garden or ranch (garden).

The demographic variables are age, education and ethnicity (Filipino and other) of

the principal food preparer, and indicators of household structure (children, teen male, teen

female, adult male, and adult female). Age is a zero-one variable indicating whether the

food preparer is below or above 42 years of age. The purpose is to capture the effects on

behavior of the numerous changes since World War II. Education is indexed into groups.
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Household structure is measured by the number of children, adult and teenage males, and

teenage and additional adult females. The overall average household size is 4.9 persons,

with an 83 percent chance of the fifth person being an adult. This is because extended

family relationships are more prominent in Guam than in the continental United States.

4. Empirical Results

Linear Taylor approximations of the demand equations were estimated as a system using

three-stage least-squares. The parameter estimates and their respective t-ratios are reported

in tables 2 and 3. The system R2 was .39, and all single equations had significant t-ratios

at at least the 10 percent level; most were significant at the 1 percent level.

Nutrient Demand Equations

An increase in nonlabor income increases consumption of some nutrients, in particular,

calories, iron, protein, and phosphorus. However, the coefficients are relatively small.

For example, an increase in nonlabor income of $100 biweekly is associated with an

increased calorie intake of 34 calories per day. This result is consistent with several other

studies, reviewed by Lane, which found income elasticities of nutrient demand functions in

the United States to be zero or very small, indicating that the income of most people in

Guam, as in the United States, is sufficiently large to allow them to attain saturation levels

of nutrients. In contrast, income has a significantly positive effect on nutrient demand in

many developing countries.

An increase in the food preparer's wage rate has a significantly negative impact on

consumption of all nutrients except sodium. This implies that the substitution effect away

from nutrients due to the higher opportunity cost of food time is larger than the income

effect of the increased wage. However, the relationship between nutrient consumption and

wage rate reveals a significant quadratic term for vitamin C, niacin, phosphorus, and
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TABLE 2

Parameter Estimates for Nutrient Equations

Calories Protein Cholesterol VitaminC

Coefficient t-ratio Coefficient t-ratio Coefficient t-ratio Coefficient t-ratio

Intercept 1,388.47 8.44*** 58.07 7.48*** 262.16 4.94*** 59.00 2.40***

Other income 0.34 2.42*** 0.01 1.54* 0.06 1.25 0.02 1.08

Wage -59.28 -2.04** -2.10 -1.51 * -26.57 -2.70*** -11.65 -2.56***

Wage squared 2.93 1.22 0.09 0.80 2.19 2.67*** 0.76 2.00**

Other time 1.47 1.00 0.07 0.95 0.65 1.37* 0.31 1.42*

Garden -130.54 -1.33* -5.88 -1.27 -46.44 -1.46* -15.09 -1.03

Trees -55.28 -0.50 -2.45 -0.47 -2.29 -0.06 15.37 0.94

Animals -33.04 -0.31 0.57 0.11 -10.20 -0.29 -7.11 -0.44
I Gift 1.33 2.15** 0.01 0.51 0.10 0.50 0.04 0.42\D
I

Outdoor kitchen 286.67 2.79*** 10.95 2.26** 38.70 1.16 -10.70 -0.69

Microwave 25.30 0.16 -2.91 -0.39 -47.38 -0.94 -28.86 -1.23

Freezer -31.33 -0.31 -0.57 -0.12 23.48 0.72 -6.98 -0.47

Age 21.67 0.21 5.38 1.10 -40.84 -1.22 3.46 0.22

Education 47.36 1.81** 1.87 1.55* 15.23 1.79** 12.75 3.24***

Filipino ethnicity -101.27 -0.92 5.91 1.13 -47.79 -1.34* 12.91 0.78

Other ethnicity 277.08 1.47* 13.77 1.55* 34.19 0.56 23.21 0.82

Child 28.49 0.77 1.01 0.58 -4.77 -0.40 -3.64 -0.66

Teen male 136.50 2.56*** 7.95 3.16*** 25.96 1.51* -2.55 -0.32

Teen female -103.54 -1.65** -4.95 -1.67** 15.51 0.76 14.65 1.56*

Adult male -132.32 -1.90** -5.90 -1.80** -17.44 -0.77 -13.81 -1.32*

Adult female -137.71 -1.76** -6.76 -1.82** -62.79 -2.46*** -29.82 -2.53***

(Continued on next page.)



TABLE 2--eontinued.

Iron Niacin Phosphorus Sodium

Coefficient t-ratio Coefficient t-ratio Coefficient t-ratio Coefficient t-ratio

Intercept 10.44 5.47*** 18.08 6.70*** 626.05 6.57*** 1,535.96 3.97***

Other income .003 1.84** .003 1.27 0.13 1.59* 0.38 1.10

Wage -0.46 -1.38* -0.82 -1.70** -37.57 -2.17** -25.04 -0.35

Wage squared 0.03 1.12 0.05 1.30* 2.99 2.08** 2.14 0.36

Other time .002 0.09 0.01 0.41 0.78 0.89 3.82 1.10

Garden -0.14 -0.12 -1.09 -0.68 -51.28 -0.90 -91.35 -0.39

Trees -0.18 -0.14 -1.28 -0.71 45.02 0.71 227.09 0.88

Animals -0.28 -0.22 -0.05 -0.03 5.78 0.09 -79.52 -0.31

Gift .001 0.21 .003 0.27 0.08 0.23 1.51 1.04

I Outdoor kitchen 1.31 1.10 3.35 1.99** 128.74 2.16** 150.28 0.62
......
0 Microwave -0.44 -0.24 0.36 0.14 -46.92 -0.52 -165.85 -0.45I

Freezer -0.39 -0.33 -0.83 -0.51 -95.66 -1.64* 116.16 0.49

Age 2.24 1.86** 2.53 1.49* 14.07 0.23 290.53 1.19

Education 0.54 1.78** 0.52 1.21 30.10 1.98** 90.26 1.46*

Filipino ethnicity 1.45 1.13 3.22 1.78** 6.31 0.10 -456.46 -1.76**

Other ethnicity -0.06 -0.03 1.36 1.44 224.75 2.06** 231.67 0.52

Child 0.56 1.30* 0.49 0.81 -7.26 -0.34 2.61 0.03

Teen male 2.12 3.42*** 3.31 3.79*** 73.02 2.36*** 349.58 2.78***

Teen female -1.02 .. -1.40* -1.59 -1.55* -41.46 -1.14 -184.41 -1.25

Adult male -1.57 -1.95** -2.44 -2.13** -54.39 -1.34* -342.93 -2.08**

Adult female -1.31 -1.45* -0.89 -1.69 -91.81 -2.01 ** -403.46 -2.17**

***Significant at the 1percent 1eve1.

**Significant at the 5 percent level.

*Significant at the 10 percent level.
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TABLE 3

. Parameter Estimates for Food Expenditure, Food Time, and Leisure Time Equations

Food expenditures Food time Leisure time

Coefficient t-ratio Coefficient t-ratio Coefficient t-ratio

Intercept -99.38 -1.86** 21.27 1.05 154.19 13.15***

Calories 0.10 1.94** -0.03 -1.82** a

Protein 3.78 3.18*** 0.35 0.89

Cholesterol -0.19 -1.97** 0.07 2.06**

VitaminC -0.44 -2.92*** -0.02 -0.45

Iron 14.11 2.83*** 2.40 1.46*

Niacin -10.66 -3.25*** L72 1.56*

Phosphorus -0.02 -0.28 -0.08 -2.70***

Sodium -0.03 -2.52*** 0.02 5.01***

Other income 0.01 1.18

Wage 1.98 0.75 -1.60 -0.67 -16.13 -7.47***

Wage squared 0.25 1.27 0.87 4.86***

Other time 0.10 0.41 -0.07 -0.69 -0.09 -0.84

Garden -1.06 -0.06 -7.51 -1.14 16.65 2.37**

Trees 18.50 1.02 4.59 0.64 -0.56 -0.07

Animals 1.35 0.08 13.00 1.91** -17.50 -2.27**

Gift -0.15 -1.30* .004 0.08 0.03 0.67

Outdoor kitchen -48.97 -2.68*** -2.89 -0.42 1.42 0.19

Microwave 0.61 0.02 7.53 0.74 -15.92 -1.42*

Freezer 10.09 0.57 -9.83 -1.45* 0.54 0.08

Age 3.21 0.17 -13.44 -1.90** 4.69 0.64

Education 0.32 0.07 -1.17 -0.59 0.05 0.03

Filipino ethnicity -38.00 -1.86** -1.15 -0.15 -4.21 -0.53

Other ethnicity -80.09 -2.40*** 1.22 0.09 18.67 1.39*

Child -27.47 -4.22*** -2.81 -1.13 3.30 1.25

Teen male -14.87 -1.41 * -13.82 -3.46*** 2.36 0.62

Teen female -0.33 -0.03 4.22 0.97 -5.25 -1.17

Adult male 5.97 0.54 2.31 0.54 2.11 0.43

Adult female -21.99 -1.59* 23.44 4.39*** -14.39 -2.59***

aBlanks indicate that the corresponding variable was not included in the regression.

***Significant at the 1 percent level.

**Significant at the 5 percent level.

*Significant at the 10 percent level.
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cholesterol. Thus, for these nutrients, the income effect outweighs the substitution effect at

a wage rate which ranges from $6.07 for cholesterol to $8.20 for niacin. The magnitude of

the wage effects are, however, fairly small.

People who use outdoor kitchens consume more calories, protein, niacin, and

phosphorus. The only significant effect of the other kitchen capital variables is a negative

impact on phosphorus intake associated with owning a freezer. The food-related asset

variables-garden, trees, and animals-did not have any significant impact on nutrient

intake except for a weakly (10 percent level) significant negative effect of garden on calorie

and cholesterol consumption, indicating that people with a garden have healthier nutritional

intake. Food gifts have a small but statistically significant positive effect on calorie

consumption but do not affect consumption of other nutrients. (Food gifts may consist of

large amounts of meats.) Input of food time by other household members were

significantly associated with increased consumption of vitamin C and cholesterol but had

no effect on consumption of other nutrients.

The results show that ethnicity has some effect on nutrient consumption. Filipinos

consume more niacin than Chamorros but less sodium and cholesterol. They thus appear

to have a healthier diet than Chamorros. Other ethnic groups consume more calories,

protein, and phosphorus than Chamorros.

Education is significantly and positively associated (at at least the 10 percent level)

with consumption of all nutrients except niacin. Age does not significantly. affect

consumption of nutrients except for a positive impact on consumption of iron and niacin.

Family structure significantly affects nutrient consumption. A higher number of teenage

males in the household is associated with increased intake of all nutrients except vitamin C,

while additional adult females tend to decrease the principal food preparer's consumption of

all nutrients except niacin. For most nutrients, the impacts of teenage females and adult

males are small in absolute value and have less statistical significance but are also

associated with lower nutrient intake, except for a positive impact of teenage females on
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vitamin C consumption. One plausible explanation for these results is that the diet of the

food preparer is affected by the diet of other family members. A mother of teenage children

who consumes large quantities of a wide assortment of nutrients is likely to consume more

nutrients than a woman who only takes care of her mother.

Factor Demand Equations

As reported in table 3, six nutrients have statistically significant (at least at the 10 percent

level) impacts on food time. Increases in cholesterol, niacin, iron, and sodium increase

food time, while increases in calorie and phosphorus are associated with decreased food

time. All nutrients except phosphorus affect food expenditure. Increases in calories,

protein, and iron increase food expenditure, while increases in cholesterol, vitamin C,

sodium, and niacin are associated with decreased food expenditure.

The coefficients of the nutrients in the food expenditure and food time equations can

be interpreted as shadow prices of the nutrients in terms of money and time. They denote

the marginal impact of increase in consumption of a nutrient on food expenditures and food

time. These shadow prices can be negative because nutrients are available as bundles of

characteristics in foods; thus, to obtain more of a desired characteristic may require

consuming more of a less desired one.

Since the food-time and food-expenditure equations are conditional factor demands,

a significant coefficient for a nonnutrient variable implies an increase or decrease in food

time or expenditure for a given level of nutrients. Note also that changes in the food

preparer's wage rate does not affect either food time or food expenditure, implying a zero

or very low marginal rate of substitution between them.

Use of an outdoor kitchen significantly reduces food expenditures, but does not

significantly affect food time, while use of a freezer reduces food time but does not affect

food expenditure. Owning animals increases food time significantly, but this is the only

effect of the food-related assets on either food time or expenditure. Food gifts do
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significantly reduce food expenditure, but have no effect on food time and input of food

time by other household members does not affect either food time of the principal food

preparer or food expenditure.

Older food preparers use less food time to produce a given level of nutrients, but

age does not significantly affect food expenditure. Education does not significantly affect

either the food expenditure or food time used to produce a given level of nutrients. One

can, therefore, deduce that the impact of education on consumption of nutrients is due to its

impact on tastes rather than technology. Ethnicity has no effect on food time, but Filipinos

and other non-Chamorros spend less money to produce a given level of nutrients than

Chamorros.

Family structure affects both food time and expenditure. Teenage males decrease

food time and adult females increase it. A possible explanation for this is that teenage

males eat more meals away from home than adult females, and the principal food preparer

is likely to spend less time producing a meal just for herself than when other family

members are present. Food expenditure for the food preparer is decreased as the number

of children, teenage males, and adult females increase. This may be an economies-of-scale

effect not captured in the transformation of the food expenditure variable. However, the

increase in food time and decrease in food expenditure associated with additional adult

females in the household indicate a higher time and lower money intensity of nutrient

production in households with more than one adult female.

Leisure Demand Equation

An increase in the wage rate significantly affects leisure time. Up to a wage of

approximately $9.20, leisure time decreases as the wage rate increases, indicating that the

substitution effect due to the higher opportunity cost of leisure time is stronger than the

income effect. Conversely, when the wage rate increases past $9.20, the income effect

-14-



becomes dominant, causing leisure time to increase. Other income, which was expected to

increase leisure time, had a positive but statistically insignificant coefficient

Owning a garden is associated with an increase in leisure time while owning

animals decreases leisure time. The reason for this difference is not obvious, although the

positive coefficient on the garden variable may, in fact, not be measuring true leisure but

rather work in the garden. This was not included in food time because it produces raw

food inputs rather than producing nutrients from raw food. On the other hand, preparation

for consumption of animal products produced at home may be more time consuming than

preparation of store-bought animal products. Thus, ownership of farm animals is

associated with an increase in food time and a decrease in leisure time.

Additional adult females in the household decrease leisure time, which may perhaps

be explained as the converse of their effect on food time. Owning a microwave is also

associated with a decrease in leisure time, the reason for which is not clear. Other

ethnicity, i.e, non-Filipino or Chamorro, is positively associated with leisure time.

4. Conclusion

The analysis presented in this paper demonstrates that the household production approach

enables the analysis of nutritional and time allocation choices of individuals. The specific

results show that income and wage earning have small but significant impacts on the

consumption of most nutrients. Because time is required to produce nutrients,.an increased

wage causes a small substitution away from consumption of most nutrients, an effect

which is not captured without modeling the home production process. However, the wage

was not found to have a significant impact on the relative money/time intensity of nutrient

production.

Life-style and education are important determinants of food choices. A more

traditional life-style, as indicated by the use of an outdoor kitchen, results in increased

intake of several nutrients including calories and protein and lower food expenditure to
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produce a given level of nutrients. Ethnicity was also found to significantly affect

consumption of many nutrients. In addition, the results suggest the existence of food

consumption externalities since family composition affects the food preparer's diet. Family

composition also affects food technology choices; in particular, families with additional

adult females tend to prepare foods with technologies that are relatively labor intensive.
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Footnotes

• This work was supported by USDA Agreement No. 58-9AHZ-1-345. We wish

to express our appreciation to J. Michael Hihn for his contributions in the early stages of

this research.

IThere is an inconsistency here in that the food time variable includes time spent by

the principal food-preparer in production of food for other household members. However,

due to lack of knowledge of the extent of increasing returns to scale in food time, it was

decided not to attempt a scaling procedure for this variable.

21t was found that the average number of hours slept was seven and one-half.

Adding one-half of an hour for toiletries left 16 hours.
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