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PREFACE 

The North Central Project 169, "Analysis of Food and Agricultural Policies in 
an Uncertain Economic Environment," has as one of its objectives to determine 
the implications of economic uncertainty on household behavior in relation to 
food policy, food assistance programs, and consumption. Two of the research 
topics delineated under this objective are addressed by the papers in this 
publication: (a) the effects of a modified food stamp program on the nutri
tion and food consumption of low-income families, and (b) the implications of 
changed household behavior and food consumption patterns for food policy. 

Several of the authors who contributed to this publication attended meetings 
of this regional project. They met together at various times in various size 
groups to discuss the role of consumers' demand and welfare in the food and 
agricultural policy process. It was generally agreed that greater attention 
might be paid to consumers' roles especially in light of the many changes 
eminating from new consumption patterns and the public costs of traditional 
farm programs. 

The dynamic nature of the costs, benefits, and beneficiaries of food and agri
cultural policies call for increased attention to how various parties impact 
on and are impacted by policy outcomes. Consumers are the parties of immediate 
interest in this publication. They are effecting noticeable changes in food 
demand that are not well understood. Behavior of food stamp recipients remains 
an enigma. Food programs are championed by consumer-oriented, urban represen
tatives. Meanwhile, the market costs of food and tax cos t s of traditional 
agricultural and food programs are moving up on the agenda of consumer 
advocates. These changes, and more, are addressed in the papers herein. 

This publication is a compilation of the research and thinking of the indi
vidual authors. The collection of papers is too small to cover all of the 
issues or to represent all points of view. Nevertheless, we trust they will 
stimulate some critical thought about the interface between agricultural 
policy and consumer well-being. The papers come together, as did the 
authors, with a common focus--the role of consumers--within a common concern 
for rational and well-informed food and agricultural policy. 

i 



ACKNOWLEDGMENTS 

Numerous people are involved in producing any publication of this type. We 
cannot mention them all, but a special thank you goes to three reviewers: 
Milton Hallberg, Pennsylvania State University; Dan Padberg, Texas A&M 
University; and Sylvia Lane, University of California-Berkeley. Mary Hoff, 
from the Minnesota Agricultural Experiment Station, provided the technical 
editin8 and advice. Susan LeMay provided the artwork. Typists at every 
author's institution should be thanked for their work in providing the 
camera-ready copy of each paper, but Patti Schwarz, in the Department of 
Agricultural and Applied Economics at the University of Minnesota, 
deserves a special commendation. 

NC-169 Technical Committee Members: 

Chair: Marshall Martin, Purdue University 

Margaret Andrews, Rutgers University 
Robert Chambers, University of Maryland 
Leon Geyer, Virginia Polytechnic Institute 

and State University 
Milton Hallberg, Pennsylvania State University 
Dale Heien, University of California-Davis 
Glenn A. Helmers, University of Nebraska 
Robert House, USDA/ERS 
Paul L. Kelly, Kansas State University 
Jean Kinsey, University of Minnesota 
Won W. Koo, North Dakota State University 
William H. Meyers, Iowa State University 
Gordon Rausser, University of California-Berkeley 
James Richardson, Texas A&M University 
Robert G.F. Spitze, University of Illinois 
Abner Womack, University of Missouri-Columbia 

ii 



I. 

II. 

III, 

CONSUMER DEMAND AND WELFARE: IMPLICATIONS FOR 

FOOD AND AGRICULTURAL POLICY 

Table of Contents 

Page 

INTRODUCTION AND OVERVIEW • . . . . . . . . . . . . . . . . . . . . . 1 

Consumers' Welfare and Food and Agricultural 
Policy: Introduction •• , •••••••••••••• , • • • 2 

Jean Kinsey 

Food and Consumer Dimensions of Agricultural Policy , • • • • , • • • • • 9 

Dale Heien 

CONSUMER WELFARE AND FOOD POLICY 

Determinants of Participation in the Food 
Stamp Program • • • • , • • • • 

Yong Hee Kim and Jean S, Bowers 

The Puerto Rican Nutrition Assistance Program: 
A Case Study in the Dynamics of Food and 
Agricultural Policymaking • • • , • , • , , 

Margaret Andrews and Robert Pinchuk 

FOOD DEMAND AND AGRICULTURAL POLICY , 

Demographic and Lifestyle Trends That Impact 
Food Consumption Patterns • , • , , •• , 

Jean Kinsey 

The Nature of Demand for Food • • 

Rueben C. Buse, Thomas L. Cox 
and John A. Glaze 

Animal Products Consumption and the Changing 
Demand for Feed Grains • • 

Clark Burbee, George Allen and James Zellner 

iii 

15 

16 

22 

31 

32 

44 

60 





I. 

INTRODUCTION AND OVERVIEW 

1 



CONSUMERS' WELFARE AND FOOD AND AGRICULTUP~L POLICY: 
INTRODUCTION 

Jean Kinsey, University of Minnesota1 

This publication was motivated by the authors' 
mutual concern about the role of consumer de
mand analyses, food consumption studies, and 
consumer welfare in the formulation of domestic 
food and agricultural policy. Our query about 
the importance of the demand side of agricul
tural markets developed along two major paths: 
(1) To what extent is the welfare of consumers 
being considered in food and agricultural 
policy?; and (2) Would policymakers better in
formed about domestic food demand and trends in 
consumption make more rational policy decisions? 
The title of this publication reflects our major 
focus--the role of consumers--within our major 
concern, rational food and agricultural policy. 

This introduction discusses the nature of the 
concerns. First, the private and public costs 
of food and agricultural policies and the 
political position of consumers in policy 
formation--topics addressed to some extent by 
each of the papers in this publication--are 
briefly reviewed. Then, the main points and 
research findings of each paper are summarized 
in the order in which they appear. 

Policy Costs and Processes 

The overall purpose of food and agricultural 
policies is to assure an adequate and safe sup
ply of food for all consumers at a reasonable 
price, as long as that price allows a fair 
return to producers, mainly farmers. This 
charge, to simultaneously serve the interests 
of consumers, protect the welfare of producers, 
and ensure an adequate food supply, has led to 
a mixture of policies that have sent various 
signals to producers, raised some food prices, 
and lowered others. Policies designed to en
hance the well-being of producers have fos
tered a variety of programs, from the support 
of scientific research and technological 
development to direct income subsidies. Many 
of these programs have encouraged both agricul
tural production and productivity and have led 
to excess supplies of basic agricultural co~ 
modi ties. Others have sought to curtail agri
cultural production, mainly by acreage controls, 
or to curtail the quantity supplied via mar
keting orders or agreements. 

The consequences of these policies for consum
ers (defined here as all those who consume food 

1
Kinsey is associate professor, Department of 
Agricultural and Applied Economics. 
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and/or pay taxes) have been mixed. For example, 
excess supplies of bas·ic agricultural commodi
ties have favored consumers in the marketplace 
by putting downward pressure on food prices. 
Except during the 1940s and again in the 1970s, 
real food prices fell throughout this century. 
Since 1900, the cost of food relative to the 
purchasing power of an hour's work fell at an 
average rate of 1.5 percent per year (Edwards). 
Meanwhile, the cost of pure food comprised a 
declining portion of household food expenditures, 
which in turn comprised a declining portion of 
u.s. household income. This trend has resulted 
in increased discretionary income, which con
tinues to raise U.S. standards of consumption to 
unprecedented levels. This is not to say that 
food prices are as low as they could be. It 
also sidesteps the question of whether consumers• 
economic welfare is overtly considered in the 
food and agricultural policy process. In fact, 
this economic benefit to consumers appears to 
have occurred more through benign neglect than 
overt attention. 

On the other hand, programs which have sought to 
limit the quantity of certain foods in the 
marketplace tend to raise both their farm and 
retail prices. This clearly is not in consumers• 
interest. It has been shown that decreasing sup
ply through acreage controls decreases consumers• 
welfare, agricultural wages, labor supply, and 
output. Acreage controls do, however, increase 
returns to land (Rodgers). Federally operated 
marketing orders restrict the quantity and raise 
the price of about 50 food commodities. It is 
argued, however, that this diminishment of 
consumers• economic welfare is offset by the 
added ability to deliver consistently high qual
ity products year-round. Thus, the costs of 
ensuring a more-than-adequate food supply are 
borne by consumers. The important policy ques
tions surround their willingness to pay. 

The indirect costs to consumers of food and 
agricultural policies was estimated by Heien, in 
the second paper of this publication, to be $7 
billion per year. Other estimates show that if 
the government were to cease its attempts to 
keep surplus food and fiber off the market, the 
farm price of commodities would fall 15 to 20 
percent over a three- to four-year period and 
the price of food (particularly meats) would 
decrease about 3 percent (Johnson et al., 
pp. 54-55). 

In addition to indirectly affecting the price of 
food, food and agricultural policies also affect 
the taxes paid by consumers. Between 1982 and 



1985 agricultural program costs, 90 percent of 
which went for commodity price supports, aver
aged $18 billion per year. This was augmented 
by $1.7 billion for research and services and 
about $4 billion for administration and miscel
laneous programs. In 1982, the total United 
States Department of Agriculture's (USDA) 
budget averaged $433 per U.S. household; of 
this, $178 went to support farm subsidy pro
grams. USDA's food program costs (70 percent 
of which goes for food stamps) averaged $17.6 
billion per year between 1982 and 1985; $186 
per household. 

To the extent that farm program payments exac
erbate the federal budget deficit, consumers 
also pay higher interest rates on consumer 
credit and, indirectly, on other goods and ser
vices. In 1985, a crisis in the farm credit 
system threatened to increase tax and interest 
costs even more. 

Food and agricultural policy costs, borne di
rectly or indirectly by consumers, have been 
relatively well hidden. It appears that there 
has been little overt concern for consumers' 
economic well-being in the agricultural policy 
development process. Except for short periods 
in the 1970s when a shortage of grain raised 
beef prices dramatically, consumer advocacy 
with respect to food prices has been minimal. 
Only in the 1980s when tax and interest costs 
grew very large, adding to the national deficit 
and receiving much publicity, did consumers' 
interest in food and agricultural policy become 
a topic of wide discussion by consumer acti
vists and policymakers. 

The lack of consumer advocacy in food and agri
cultural policy has been associated with an 
increasing transfer of income from consumers to 
farmers. That this transfer has, until most 
recently, been politically acceptable suggests 
that consumers have perceived themselves to be 
net beneficiaries of food and agricultural 
policy. 

One perceived benefit is the belief that the 
u.s. food and water supply is largely free of 
disease-causing substances and reliably safe 
for ingestion. To the extent that this percep
tion is true, it increases consumers' well
being not only because they are healthier but 
because the cost of searching for safe foods 
is reduced to near zero. Even though most 
food safety regulations are promulgated and 
enforced independently of agricultural programs 
they are a vital part of the overall food and 
agricultural policy. Furthermore, U.S. con
sumers appear willing to pay for public 
research, regulation, and enforcement to con
tinuously monitor that safety. 
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Another perceived benefit is food security-
building and maintaining production capacity 
that ensures adequate food supplies for all con
sumers, all the time. Meeting this universal 
policy goal has allowed U.s. consumers to rely 
on a steady supply of numerous foodstuffs. 

As long as the cost of food to the average 
consumer does not seem excessive and the public 
costs of agricultural policies remain low or 
well hidden, consumers appear to be net bene
ficiaries of food and agricultural policies, 
In spite of numerous, but scattered, research 
articles pointing out the consumer welfare costs 
of various agricultural programs (Heien, 
Houthakker, Padberg, Waugh, and Subotnik & Houck, 
to name a few), consumers and their lobbyists 
have been relatively uninterested in farmpolicy, 

There is another group, however, that is both 
interested in low prices for basic food commod
ities and politically active: food processors, 
As the cost of basic food declines, processors 
can add value to it and sell it to consumers 
without increasing the share of household bud
gets spent for food. Although they may not 
represent the consumer, they can be expected to 
support agricultural policies that encourage 
high levels of efficient food production. A 
large volume moving through the system is con
sistent with strong profits as processors 
provide more food products with the built-incon
veniences increasingly demanded by consumers. 

Advocates for consumers vis-a-vis food have tra
ditionally concentrated on health and safety 
issues and on the nutritional needs of the poor. 
Food policy has traditionally dealt with in
creasing the demand for food while improving 
nutrition and health, and the welfare of the 
poor, Food programs became the basis for an 
urban/rural coalition on food and agricultural 
policy. Food distribution programs claimed to 
improve the nutritional status of the needy but 
it is well known that the original motivation 
was to use up, in a politically acceptable way, 
surplus food that had been purchased by the 
government. Giving excess food to the poor and 
to children via school lunch programs was emi
nently acceptable as a policy in the best 
interests of distributional equity. It was 
essentially a transfer of resources from nonpoor 
consumers to poor consumers and farmers. 

Policy changes. and dwindling supplies of surplus 
food virtually stopped the distribution of food 
commodities in 1973 although some distribution 
began again in 1981. The "nutritional benefits" 
argument favoring food commodity distribution 
caught on with urban (consumer) Congressional 
representatives, and helped force a "cashing
out" of the school lunch program when the 
government's food surplus ran low, Providing 



adequate nutrition to needy people was viewed 
as a worthy investment in the nation's human 
capital and a desirable policy independent of 
its impact on agriculture. In a recent paper, 
Hiemstra pointed out that the advocates of 
programs to feed the poor are not particularly 
interested in the impacts on agriculture. This 
is a bit of tit-for-tat, since the original de
signers of food programs were primarily inter
ested in the welfare of farmers. 

Since food programs increase slightly the total 
demand for food and, therefore, food prices, 
they help farmers sell more food and derive 
higher returns. Annual net farm income has 
been estimated to be 3.8 percent higher due to 
commodity distribution programs (Salathe and 
Traub) and 1 percent higher due to food stamps 
(Lane). Increasing the demand for food was one 
of the primary motives of the original food 
stamp program. It was, of course, also ex
pected to transfer income in kind to the poor 
and to improve their nutritional status. 

In the second paper in this publication, Heien 
distinguishes between consumer food policy for 
all consumers and food and nutrition policy for 
poor consumers. He argues that the concern of 
all consumers is with lower food prices and 
that propping up farm prices even when it leads 
to excess supply is contrary to the interests 
of consumers. He further argues that large in
creases in agricultural productivity have not 
been fully passed on to consumers in the form 
of relatively lower food prices. 

Food programs that transfer income from nonpoor 
to poor consumers have a dubious net result on 
consumers' welfare according to Heien. Re
ducing food costs via macroeconomic polici es 
that lower production costs and decreasing the 
tax costs of farm subsidy programs are proposed 
as the most cogent way to improve consumers' 
welfare. 

Reducing the public and private costs of food 
and agricultural policies is certainly consis
tent with improving the economic welfare of 
consumers. Consumers, however, have other con
cerns about their food supply than just price. 
The rest of the papers in this publication deal 
with consumers' concerns about food for the 
poor and their own changing dietary needs and 
food preferences. 

Consumer Welfare and Food Policy 

The third and fourth papers in this publication 
address various aspects of food stamp policy. 
Kim and Bowers studied the importance of infor
mation about the food stamp program in deter
mining program participation before and after 
the elimination of the purchase requirement 
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(EPR). They found that increased information 
and experience with other welfare programs sig
nificantly increased the probability of parti
cipating in the food stamp program both before 
and after EPR. The food purchasing value of the 
bonus food stamps significantly increased the 
probability of participants being in the program 
both before and after EPR but did not encourage 
new participants to enter after EPR. Those who 
had been accustomed to buying food stamps ex
perienced a considerable decrease in the cost of 
program participation. Prior to EPR, the value 
of the bonus food stamps to participants would 
need to be perceived as sufficient to cover their 
time and opportunity costs, since participation 
is a function of the perceived benefit-cost 
ratio. The value of bonus stamps necessary to 
cover the costs of those who never had to pay 
for them was lower and apparently not a major 
motivator for participation. 

What this points out is that food stamps are 
not free. For every extra dollar's worth of 
food that food stamps allow a consumer to pur
chase, that consumer is taxed by participation 
costs. As this "tax" decreases, the value of 
stamps received becomes less critical to parti
cipation. 

The food stamp program has become one of the 
most effective welfare programs in the United 
States. It uniformly transfers income in kind 
to needy persons across the nation and alleg
edly improves nutrition while allowing relative
ly free choice in the market place. Economic 
benefits of food stamps to the whole of society 
include lower wage and unemployment benefit 
costs. Public health costs also decline as 
nutritional status improves. 

There is no evidence that food stamp rec ipients 
have decreased their marginal propensity to 
consume food after EPR. In fact, research by 
Senauer and Young shows that post-EPR food 
stamps continue to have a significantly greater 
impact on food purchases than an equivalent cash 
transfer, even for households where normal food 
expenditures exceed the value of their food 
stamp allotments. For various reasons, food 
stamps induce consumers to spend more on food 
than they would with the same amount of cash, 
increasing the demand for food. 

The food stamp program is by far the largestU.S. 
food program in terms of the number of people 
served (approximately 21.1 million people or 
about 13 percent of U.S. households over the 
course of 1985). It i s most important politi
cally because it enables rural and urban repre
sentatives to coalesce on food and agriculture 
policy. Support for farm commodity programs is 
traded by urban representatives in return for 
support for food and nutrition programs, 
especially food stamps. Some believe that the 



very existence of the USDA as a separatedepart
ment depends on the food stamp program, which 
comprised over one-third of their $32 billion 
1984 budget and approximately 70 percent of the 
Food and Nutrition Service's budget. 

Several bills have been introduced over the 
years to eliminate the food stamp program as it 
now operates,2 The 1981 conversion of food 
stamp allotments to a block grant system in 
Puerto Rico is viewed by some as the prototype 
for such schemes. Andrews and Pinchuk examine 
the dynamic policy process that led to Puerto 
Rico's participation in the food stamp program 
and its subsequent replacement by the Nutrition 
Assistance Program. They explore the balancing 
of power between lawmakers with rural and urban 
constituencies and between public-interest 
lobbyists and individual commodity groups that 
brought about the initial distribution of food 
stamps. 

Since the Nutrition Assistance Program in 
Puerto Rico essentially "cashed out" food 
stamps, the ties to agricultural policy were 
loosened considerably. Farm-bloc representa
tives feared that Puerto Ricans would not pur
chase as much food out of the cash as they had 
out of food stamps, diminishing the value of 
the program to agricultural producers. Limited 
research in Puerto Rico and the study by 
Senauer and Young cited above indicate their 
fears may be well founded. Contrary to theo
retical predictions, the marginal propensity 
to consume food out of food stamps appears to 
be greater than that for an equivalent amount 
of cash. Andrews and Pinchuk point out these 
results need to be further verified as does the 
impact of cashing out food stamps on nutri
tional status. 

On balance, u.s. food and agricultural policy 
appears to have benefited both poor and nonpoor 
consumers, though in different ways and for 
different reasons. All consumers benefit from 
relatively low food prices and abundant food 
suppli·es. The poor benefit from transfers of 
income or income in kind that were precipitated 
by a desire to use surplus food either by 
giving it away or stimulating its demand in the 
marketplace. Food programs that benefit the 
poor have been perpetuated by public-interest 
lobbyists touting the benefits of good nutri
tion and by political expediencies. Poor con
sumers appear to be well represented in the 
formulation of food and agricultural policy, 

The benefit-cost ratio of food and agricultural 
policy for nonpoor consumers, who are less well
represented, is probably lower than for poor 

2In 1985 s uch a bill was introduced by Jesse 
Helms (S616-Title XIII, Subtitle B). 
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consumers and declining even more as tax costs 
soar and hidden costs rise. These consumers are 
the ones who give up most of the income that is 
transferred to farmers and poor consumers as a 
result of public policy. They are numerous, 
they live mainly in urban or suburban areas, and 
they vote. Problems of organizing consumer rep
resentation notwithstanding, if they begin to 
perceive falling benefit/cost ratios for food 
and agricultural policies, they will probably be 
heard through the political process. 

Food Demand and Agricultural Policy 

Per capita consumption of food has changed very 
little over the past half century; total food 
demand has increased mainly due to population 
and income growth. However, since the rate of 
population growth and income elasticities for 
food are declining, continued growth in domes
tic food demand is not expected to be large. 
The domestic demand curve for food will be 
shifting out more slowly and will become even 
less elastic. To some extent these trends may 
be offset by export demand, which is more 
income- and price-elastic. 

Among the various incentives provided by agri
cultural programs, incentives to overproduce 
appear to have won. The idea that world food 
demand would exceed the world's capacity to pro
duce it stimulated production and helped create 
the surplus problem. Policies based on this 
seemingly infinite demand for food ignore two 
basic facts: (1) the ability to export food 
depends on effective demand, not just world popu
lation numbers; and (2) the human body has a 
satiation point for food. 

Better information about food demand could prove 
useful in designing agricultural production in
centives. Fox and Ruttan critique several 
models built to predict future adequacy of the 
world food supply. They point out that such 
models consistently predict eventual food short
ages and/or rising real food prices in the 
developing world. This result, they claim, may 
be misleading, in part because demand-side fac
tors were not incorporated. 

Past agricultural policies largely viewed food 
demand as a factor to be increased rather than 
as a guide to production policies. This in
crease could be accomplished by shifting out the 
demand curve or lowering the market price. 
Increasing food demand begins to look less tena
ble, however, as domestic per capita consumption 
reaches the limit of human capacity and export 
demand fluctuates with world economic conditions. 

The las t three papers in this publication ad
dress changes in food consumption patterns that 
influence the domestic demand for specific food 



commodities. They rely on the assumption that 
such information would be useful in the formu
lation of rational food and agricultural 
policies. The Kinsey paper traces food con
sumption patterns since 1940 and points out the 
changing mix of foods in the market basket. 
Changes in the types and forms of food people 
consume have significant impacts on the profit
ability of producers and the pUblic subsidy 
costs of various food commodities. 

Factors that shift the demand for various food 
commodities and food characteristics are dis
cussed. Trends in demographic factors such as 
income, household size, and age distribution 
are examined. Trends in tastes and preferences, 
as influenced by information and lifestyle, are 
identified in terms of their impact on desir
able food characteristics. Kinsey concludes 
that four characteristics are of increasing 
importance: convenience, quality, diversity 
and healthfulness. Although the convenience 
of food is determined largely by food proces
sors, diversity, healthfulness, and quality 
are largely determined by the producers of raw 
products. One example of changing preferences 
shows up in the per capita consumption of ani
mal fat. Much less whole milk, lard, and 
butter and somewhat less beef is eaten today 
than over past decades. Two factors altering 
preferences for animal fats are information 
about their healthfulness and changing life
styles that called for lower-calorie diets. 
The hog industry responded rather quickly pro
ducing leaner hogs with more consumer appeal. 
Other producers responded more slowly and some 
government pricing policies (e.g., milk prices 
based on fat content) exacerbated excess sup
plies. 

In a market where food is in excess supply and 
substitutes are abundant, increasing demand for 
one type of food means decreasing demand for 
another. In this situation, producers and mar
keters need to know how price and income elas
ticities and other demand parameters change 
over time and for different types of food. 

Buse, Cox, and Glaze looked for structural 
changes in demand parameters for eleven food 
types using food expenditure data collected at 
the beginning and end of the 1970s. Their 
model examines the components of changes in 
demand parameters due to changing population 
weights, changing budget shares, and changing 
expenditures on all food (a proxy for permanent 
income). They conclude most of the change in 
food expenditure patterns during the 1970s was 
due to increasing permanent income. Change in 
budget shares was the second most important 
factor. Budget shares decreased for all food 
types except fruits, vegetables, fats and oils, 
and nonalcoholic beverages. Changes due to 
changing population weights were relatively 
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small, but they made for decreased expenditures 
on sweets, fats and oils, beverages, and food 
away from home (FAFH). Analysis of the deter
minants of a change in budget shares showed that 
increases in permanent income had the biggest 
impact but made for increased expenditures only 
for miscellaneous foods and FAFH. A change in 
the relative price of food at home and FAFH 
tended to decrease expenditures on food at home. 
Changes in household composition and character
istics had a significant impact on the structure 
of demand, though less than expected. 

The Buse, Cox, and Glaze study exemplifies the 
usefulness (and the difficulties) of estimating 
demand parameters for disaggregated food commod
ities and disaggregated population or household 
groups. However, as budget shares for food 
types change and household composition changes 
the "representative" household (or consumer) 
needs to be redefined. The changing structure 
of food demand shows that u.s. households are 
becoming less sensitive to food prices and in
come eiasticities are declining. This result is 
consistent with theoretical predictions dis
cussed by Kinsey. Buse et al. also show that 
the structure of demand varies by region and by 
food type. 

Burbee, Allen, and Zellner focus on the changing 
demand for food grains as a function of changing 
consumer demand for animal food products (poul
try, livestock, milk, and eggs). They point out 
that the success of domestic feed grain policies 
depends on knowledge of the demand for animal 
products and on technological and genetic 
changes that influence the feeding of animals. 
Thirty-seven percent of the total value of crop 
production in 1983 was comprised of grains sub
sidized by target prices and deficiency payments. 
Since 60 percent of feed grains produced are fed 
to domestic animals for food consumption, the 
results of this inquiry--only part of which is 
reported here--should provide an important in
formation base for policymakers, producers, and 
processors. 

Burbee et al. estimate the annual demand for 
concentrate feed for animals and project that 
demand out to year 2000. Assumptions about 
future consumption of animal food products built 
into their model include a 1 percent per year 
increase in real income, constant prices, con
stant preferences, and a mid-level population 
growth rate as projected by the u.s. Census 
Bureau. They also allowed for a changing age 
distribution among the population. They pro
jected that per capita consumption of all cate
gories of animal products would increase by 
year 2000--eggs by 3.1 percent, fed beef by 6.6 
percent, and chicken by 6.8 percent. This 
result was due mainly to rising incomes and a 
continuation of current trends in the consump
tion mix. The resultant increase in the demand 



for feed grains was found to be largely offset 
by anticipated increases in feeding efficien
cies, however. If no increases in feeding 
efficiencies occur, the researchers projected 
the domestic demand for feed grains to increase 
17 percent by 2000. With increased feeding 
efficiency, demand would increase only 8 to 9 
percent assuming these efficiencies did not 
decrease retail prices or increase consumer 
demand more than is accounted for in their 
model. Due to the offsetting forces, most of 
the projected increases in demand for feed 
grains resulted from population growth. 

This study is important because it links con
sumer demand for specific food products to the 
derived demand for basic farm commodities and 
discusses the implications for food and agri
cultural policy formation. One may quibble 
with the model's assumptions, but there can be 
little debate about the potential usefulness 
of the approach. It exemplifies the incorpora
tion of consumer demand analysis into the 
analyses underlying food and agricultural 
policy. 

The last three papers in this publication stand 
as arguments for the consideration of changes 
in domestic food demand patterns in the formu
lation of food and agricultural policy. If 
these policies are to become more market
oriented, demand parameters and consumers' 
preferences will play an increasingly important 
role in the salability of farm products and, 
thus, in the profitability and viability of 
producing specific commodities. Knowledge 
about demand can also help determine government 
costs. For example, if two-tier pricingschemes 
are implemented with government subsidies only 
for domestically used commodities, the ability 
to project the cost of these subsidies will 
depend heavily on knowing what the domestic 
demand is and how it is expected to change. 

Two caveats are in order at the close of this 
introduction. (1) Although the discussions 
and research herei~ concentrate on domestic 
food demand, a similar and even stronger case 
can be made for better information about export 
demand. The uncertainties and miscalculations 
in export demand make for wider fluctuations in 
farm prices and incomes than do the relatively 
small but steadier changes in domestic demand. 
(2) It is not totally clear that improved infor
mation about consumer demand would be used by 
policymakers to improve consumers' (economic) 
well-being. If, for example, producti on con
trols tied to price supports were ins tituted as 
a way to r educe excess supply, food prices 
would predictably increase and tax costs could 
remain high. In the extreme, this could de
crease the standard of consumption among u.s. 
consumers, leaving them less well-off. The 
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usefulness of information about food demand 
depends on encouraging market forces to operate. 
Policies that foster the clearing of markets 
rather than the buildup of surpluses should 
induce economic efficiencies that ultimately 
benefit all. 
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FOOD AND CONSUMER DIMENSIONS OF AGRICULTURAL POLICY 

Dale Heien, University of California, Davis* 

In discussing food and consumer dimensions of 
agricultural policies, it is useful to segment 
our national policies into those which are 
·consumer oriented and those which are food or 
nutrition oriented policies. In recent years, 
there has been an increasing tendency to identify 
consumer policies with food policies. In 
concept, our food and nutrition policies date 
back roughly to the origin of the school lunch 
and food stamp programs. These programs began at 
about the same time and under the same impetus as 
the farm price supports. 

On the other hand, consumer policy with regard to 
food goes back much further. Land grant 
universities were established primarily to 
provide educational opportunity to the broad mass 
of society. The funding of agricultural 
research, its extension into the farming 
community, and the national emphasis on adopting 
modern farming techniques all resulted in 
abundant agricultural production. Some have 
referred to this as a "cheap food" policy. The 
obvious beneficiary was the consumer, i.e., the 
broad base of the population. As Houthakker 
points out, the perspective of the economist is 
also by and large that of the consumer. The main 
focus of consumer policy is the price of food. 
Subsidiary issues are quality, security, 
availability, safety, and variety. 

Over the years, food and nutrition policy has 
come to be increasingly important. Food stamps, 
and to a lesser extent nutrition and school lunch 
programs, have dominated consideration. Food 
polic_y_ Cilters to specific interest groups, while 
consumer policy is based on a wider spectrum.l 
However, the benefits per recipient are much 
higher for food programs than for consumer 
programs . Calculations put the welfare loss 
(i.e., consumer surplus) of higher food prices 
due to farm programs at around $7 billion. 
Direct costs for the farm programs now run around 
$13-15 billion, although an exact figure is 
difficult to ascertain due to year-to-year 
fluctuations. Total direct and indirect consumer 

*The author is an economist in the Agricultural 
Experiment Station and on the Giannini Foundation 
and a professor in the Agricultural Economics 
Department, University of California-Davis. This 
paper was pres ented at a conference on 
"Alternative Agricultural & Food Policies and the 
1985 Farm Bill," Berkeley , California, J une 1984. 

1There is some question about the constituency 
for food policy. This may, to some extent, be 
charitable activity on the part of the society. 
See Chaves (pp. 226-27). 
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costs of farm and food programs is somewhere in 
the neighborhood of $20 billion, or about $400 
for every household in the United States. Since 
the de facto tax system is somewhat progressive, 
the dTr~osts are borne more heavily by the 
upper income groups. High food prices have a 
regressive effect on the poor, on the other hand, 
so these indirect costs are borne 
disproportionately by lower income individuals. 

To some extent this regressivity is redressed by 
various programs, especially food stamps. 
Bowever, the effects are divergent within the 
recipient group. Many low income individuals are 
not eligible for and do not receive food stamps. 
Furthermore, present budget constraints prevent 
inclusion of substantially more incl.ividuals. 
Individuals not included are mainly lower incotne 
individuals who are employed. 

Most food stamp recipients have incomes below the 
poverty line. The largest class of food stamp 
recipients is unmarried women. Roughly a third 
of these women are over 65 or disabled and 
another third are responsible for the care of 
children (welfare mothers). The remaining third 
are split between working poor and the 
unemployed. Roughly two-thirds are not in the 
job market. Over two-thirds of food stamp 
recipients are female. Seventy percent are urban 
residents. Less than 1 percent are strikers and 
less than 1 percent are students. Seventy 
percent of the population of Puerto Rico. around 
two million people, are on food stamps.2 

BACKGROUND 

Since the food and farm policy scenario is to 
some extent a zero sum game. it is useful to 
document the welfare status of the major 
players--the farmer. the consumer, t he taxpayer, 
and the food policy beneficiary. 

The economic status of farmers has been 
well-documented elsewhere (Gardner). The basic 
finding is that net real income pe r farm has 
risen since the 1940s. This increase has far 
outstripped the increase in real spendable 
earnings per worker in the private sector from 
1960 to 1980. From 1960 to 1980, total private 
real spendable earnings per week rose $61.90 per 
worker, an increase of 14.2 percent. Net real 
income per farm rose 62.7 percent over the same 
period. Although not strictly comparable because 
of the inclusion of off-farm income and the 

2puerto Rico i s not technically on food stamps 
since they now have a nutrition block program. 



mixture of return on financial and human capital, 
the comparison is revealing. 

This inequity is even greater when the net worth 
of farmers is taken into account. As of 1982 net 
worth for small farms (sales between $10,000 and 
$40,000) was $313,372 per farm. For family farms 
(sales between $40,000 and $200,000) net worth 
was $791,174 per farm. For large farms (sales 
over ~200,000) net worth was $2,337,491 per 
farm. As of 1980 the net worth per nonfarm 
household in the United States was approximately 
$125,000,4 For a further discussion of these 
inequities from a historical perspective see 
Paarlberg. Also see Learn, Martin and McCalla 
for a discussion of how current subsidies 

interface with the changing structure of 
agriculture. Of equal interest is the 
33.9 percent increase in real earnings of 
government employees over this period. The 
increase for social security payments per 
beneficiary was 64.4 percent (excluding 
Medicare), and for unemployed persons, 
7.8 percent (see Table 1). 

Hence, the evidence over the last 20 years 
clearly indicates that recipients of government 
transfer payments--farmers, government employees, 
and social security recipients--have experienced 
per capita real income increases much greater 
than those in the private sector. Income~ 

household has continued to grow, mainly as a 

TABLE 1. Real Income Growth for Selected Classes (in 1972 Dollars/Month) 

(1) (2) (3) (4) ( 5) 
Real Spendable Social Security: Wages and Salaries Per Average 
Earnings-All Retired Worker Full-Time Equivalent Net Income Unemployment 

Year Private Em~ees _and Spouse Government Employee Per Farm Benefits 

1960 437.7 171.7 486.67 334.8 i98.0 

1970 491.4 210.2 642 .33 430.5 228.9 

1975 503.5 262.2 670.17 588 . 2 231.2 

1980 499.6 282.3 651.58 544 .6 213.5 

Percent 
Change 
1960-80 14.2 64.4 33.9 62.7 7.8 

Sources and Methods: Column (1)--Current Dollar Spendable Earnings--Handbook of Labor Statistics 
(USDL:BLS, 1983) Bulletin 2175, page 206, Table 91, divided by the implicit price deflator for 
Personal Consumption Expenditures--Economic Report of the President (U.S . Government Printing 
Office) House Document No. 99-19, 1985, page 236. 

Columns (2) and (5)--Social Security and Unemployment Benefits Sta tistical Abstract of the United 
States (USDC: Census Bureau) various issues Tables Nos. 513 and 537. Deflator-same-as 
column (1). 

Column (3)--Wages and Salaries Per Full-Time Equivalent Government Employees--Survey of Current 
Business (USDC: Bureau of Economic Analysis) Table 6 .9B, various July issues . Deflator same as 
column (1). 

Column (4)--Farm Income--Economic Report of the President , 1985, page 338. Number of farms--Economic 
Indicators of the Farm Sector: Income and Balance Sheet Statistics , 1983 (USDA: ERS) page 106. 
Deflator same as column (1). The values f or 1960 and 1980 are averages of net income per farm in 
1972 for 1959-1961 and 1970- 1980. This was done to remove the effect of particular years due to 
fluctuating farm income. 

3The source of these statistics is D. Harrington 
and A. Manchester, "Profile of the u.s. Fartu 
Sector ," in Agricultural-Food Policy Review, USDA 
AER, 1985 , p. 33. 

4source Survey of Current Business , May 1982, 
P• 50. -
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result of increased labor force participation by 
women. However, the main inference is clear: 
the last 25 years have witnessed a substantial 
shift in the distribution of the nation's income 
between those who work in the private sector and 
those who either work in the public sector or 
receive part or all of their income as a result 
of governillent transfer payments. This shift in 
the income distribution is not simply a 
reflection of the growth of government. For 
example, government could grow as a result of 
increased numbers of social security recipients 
while the rate of growth of per-person social 
security income could be less than that of 
private income. But such has not been the case. 

The 1960 to 1980 period also witnessed an 
increasingly unequal distribution of household 
income. Gini coefficients for this period are 
given in Table 2. The causes behind this 
increased inequality are complex and beyond the 
scope of this paper. However, given that the 
many social programs undertaken in the 1960s and 
1970s were designed and promoted to reduce the 
inequality of income, the effectiveness of these 
programs must be questioned. Also, it is not 
beyond imagination to attribute much of the 
increase in inequality to the growth of 
government. Smith, for example, has estimated 
that pay scales for postal workers are 50 percent 
higher than market conditions warrant. The vast 
increase in higher-paying government jobs has 
tended to increase the inequality of income 
distribution. The increase in government costs 
during this period has not been limited to 
increased employment at above-market wages. 

TABLE 2. Gini Coefficients Based on 25 Income 
Intervals for Adjusted Gross Income 
by Household 

Year Coefficient 

1960 .432 

1970 .448 

1975 .451 

1980 .455 

Percent Change 1960-80 5.32 

Source: Computations by author based on data 
contained in Statistics of Income (Internal 
Revenue Service), various-years. 

Equally important is the vast increase in 
government regulation at both the state-and-local 
and federal levels. This increase in regulation 
has roughly coincided with the secular decline in 
the rate of growth of output per unit of input 
analyzed by students of productivity (Fraumeni 
and Jorgenson). 1-fuile much of this decline is 
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due to obsolescence of capital stock as a result 
of energy price increases, a major portion is no 
doubt due to government regulation and 
disincentives occasioned by widespread welfare 
programs. This is reinforced by the finding that 
the productivity decline started in the 
mid-sixties, long before energy crises but 
coincidental with the growth of Great Society 
programs. 

This decrease in the natural rate of growth of 
output is also mirrored in the increase in the 
natural rate of unemployment. Okun's full 
employment GNP used to be computed at a 
3-1/2 percent unemployment rate. Today, most 
estimates would put the full employment/unemploy
ment rate at around 6 percent with the natural 
rate still higher. This increase is in part due 
to the changing demographics of the labor force. 
It is also due in part to the many welfare 
programs designed to assist those who are 
unemployed. 

These points are made in order to underscore the 
extent to which the growth in government programs 
(1) has not achieved the goal of a more equitable 
distribution of income; (2) has reduced the rate 
of growth of productivity and hence income; and 
(3) has rewarded those who have been active 
politically at the expense of those who sought 
their rewards in the private sector. 

~at about the status of food policy 
beneficiaries? Since the main focus of food 
policy is the nutritional level of the 
recipients, before examining that question it is 
useful to look at the facts regarding nutrition 
and income. Table 3 gives the percent of 
households meeting the Recommended Daily 
Allowance (RDA) for food energy and eleven 
nutrients. If the ·$20,000 and above income group 
is excluded, the rate of increase of nutrient 
intake as a function of income is quite small, 
and for three nutrients (iron, thiamin and 
riboflavin), the percentage falls as income rises 
at some income levels. Perhaps more interesting 
is Table 4, which shows virtually no relationship 
between the nutrient value of household food as a 
percentage of RDA and income class. For all 
classes of nutrients, for all income levels, 
these figures exceed 100 percent and decline by 
income for 6 of the 12 items. This basically 
says that malnutrition, if it is a problem, is 
probably not a problem of income level. Rather, 
it is a problem of an inequitable distribution of 
information. For a further discussion of 
malnutrition and "hunger in America" see Graham. 

It is of significant interest to note that 
calcium clearly has the lowest percentage of RDA 
per household. The postwar decline in per capita 
milk consumption is often attributed to changing 
demographics, which is no doubt accurate. 
However, higher mill< prices, a direct result of 
dairy price supports and milk marketing orders, 



TABLE 3. Percent of u.s. Households by Income Using Food That Provided RDA, 1977 

Vita- Ascor-
Food Pro- Cal

energy teln cium 
Mag- Phos- Vita- Thi- Ribo- Vita- min 

min A amin flavin min B6 Bl2 
bic 
acid Item Iron nesium £horus 

1976 incollle, 
before tax: 

under $5,000 •••••. 74 

$5,000-$9,999 ••••• 74 

$10,000-$14,999 ••• 76 

$15,000-$19,999 ••• 76 

$20,000 or more ••• g1 

93 62 

96 62 

98 67 

98 67 

99 73 

84 69 91 

81 72 94 

83 75 97 

83 76 96 

87 81 98 

78 89 91 59 79 90 

78 87 93 63 83 91 

78 86 95 67 89 92 

78 85 94 67 91 94 

86 90 96 73 94 96 

Source: Nutrient Levels in Food Used by Households in the United States , Spring 1977. (USDA, Science 
and Education Administration), Nationwide Food Consumption Survey 1977-78, Preliminary Report 
No. 3 (January 1981), p. 6, Table 1. 

have played a much larger role in reducing 
consumption than is commonly recognized. Dairy 
product demand is subject to considerable habit 
effects (Helen). ~ence, policies based on 
inelastic demand are effective, but only in the 
short run. Over the longer period, demand 
becomes more elastic and consumption falls more 
than proportionately. Higher prices also induce 
the use of substitutes such as oil-based dairy 
products and soft drinks with artificial 
sweeteners, neither of which are highly 
recommended by nutritionists. 

The above is not to say that food stamps have 
been ineffective in providing assistance to some 
individuals and families in mee ting nutritional 

needs. They clearly have, pa rticularly for the 
elderly and the young . The school lunch program, 
also part of the food policy scenario, provides 
considerable nutritional support for the young . 
It also provides a subsidy to middle- and 
upper-income children. However, there is some 
evidence that nutritional education and 
information have a return which is r elatively 
higher than food stamps on a cost/benefit basis. 
Also, more research needs to be done concerning 
the effect of food stamps on work incentives. I 
do not mean to s ingle out food policy as crowding 
out consumer policy anymore than transportation 
policy has crowded out consumer policy . It 
simply appears that few advocate consumer 
policy . 

TABLE 4. Nutritive Value of Household Food as a Percentage of RDA by Income, Spring 1977 

Vita- As cor-
Food Pro- Cal- Hag- Phos- Vita- Thi- Ribo- Vita- min bic 

Item ener~y teln cium Iron nesium phorus min A amin flavin min B6 Bl2 ac id 

1976 income , Average Value per Nutrition Unit eer Da~ as Percenta~e of RDA 
before tax: 

under $5,000 •••••• 134 217 122 156 128 204 202 181 201 119 239 302 

$5,000-$9,999 • •••• 130 212 116 151 129 196 191 166 189 119 219 305 

$10,000-$14,999 ••• 129 217 123 150 130 200 172 166 191 122 220 295 

$15,000-$19,999 ••• 125 213 119 137 125 194 161 151 183 117 214 290 

$20,000 or more ••• 132 232 133 147 137 211 185 164 201 128 228 333 

Source: Nutrient Levels in Food Used~ Households in the United States, Spring 1977. (USDA, Scie nce 
and Education Administration), Nationwide Food Consumption Survey 1977-78, Preliminary Report 
No . 3 (January 1981), p. 11, Table 2. 
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POLICY I1:1PACTS 

Before evaluating the impacts of the various 
agricultural policies, it is useful to examine 
the channels through which agricultural policies 
affect consumers and beneficiaries of food and 
nutrition policy. As indicated earlier, the main 
way consumers benefit is through lower food 
prices. Hence, farm policy generally works 
against consumer interests by raising food 
prices. Also, expenditures for farm price 
supports come out of general tax revenues 
collected from the broad base of the population. 
Consumers benefit from agricultural research, if 
it results in better quality food and lower 
prices. Although productivity in agriculture has 
been among the highest of the various 
u.s. sectors, the ratio of food prices to all 
consumer prices has not declined over the postwar 
period, indicating that the productivity gains 
have not been passed on to consumers. Since the 
amounts spent on agricultural research are now 
quite small relative to the amounts spent on 
price supports, I will ignore these effects. 

Similarly, food policy beneficiaries are direct 
recipients of aid in the form of food stamps or 
direct food ass istance. It is also worth noting 
that most food stamp recipients also receive 
other government welfare assistance. Food aid 
does not appear to be related to the level of 
food prices, but more t o general welfare concerns 
and perhaps the overall rate of inflation. Food 
stamp expenditures are presently about the same 
level as the farm subsidy. This is apparently a 
result of a compromise struck between rural and 
urban interest groups in Congress. 

The proposed 1985 farm policies will, by and 
large, have the same impact on consumers--higher 
prices and higher tax bills--although the two 
burdens will be distributed differently under 
va rious programs. Most food stamp recipients pay 
little or no tax, although as deficits increa s e , 
their tax burden increases di sproportionately if 
one accepts Freidman's convention of regarding 
deficits as a tax. Hence, programs such as these 
benefit food program r ecipients because they ease 
the indirect costs of higher prices and are 
supported by direct costs borne by the t axpaying 
population. 

A program of farm income support would fall 
heavily on t axpayers, but might have the 
be nefic ial effect of making the program cos ts 
fully visible. It is doub tful i f such a program 
would be acceptable to farmers since it would 
have too many we lfare as pects. Als o, although 
present farm subsi die s are running about t he 
l evel of ne t farm income, subsidies to enable 
farmers to r emain in fa rming might be much 
higher. 

~ policy of no government intervention or 
subsid ies would provide substant ial benefits to 
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both consumers and taxpayers. The status of food 
stamp recipients might be at jeopardy, especially 
if one accepts the notion of the rur41-urban 
coalition. It should be kept in mind that most 
farm policy costs are borne by taxpayers. Since 
food stamp recipients pay little incotae tax, they 
would benefit less than other taxpayers by 
decreased government subsidies to farmers . 

I do not consider the free market scenario to be 
at all likely. First, it is not attractive to 
farm interest groups, although it does appeal to 
some farmers. Moreover, it is not equitable for 
farmers to lose support while a myriad of other 
interest groups, no more meritorious, continue to 
receive support. The present farm price support 
policy has welded together interest groups such 
as equipment manufacturers, bankers and lending 
institutions, and f ood processors. Even consumer 
and food interest groups are strangely quiet 
regarding farm supports--lending further credence 
to the coalition explanation. 

In summary, the following burdens are noted with 
respect to the various policy options. Present 
policies result in tota l costs of about $400 per 
household. Of these, roughly a third are direct 
costs, which bear heavily on the poor. Relief 
for this class is provided to some extent by food 
stamps and other food policy actions. Recipients 
are mainly welfare mothers and the elderly. 
Lower income working families bear a substantial 
burden of the indirect costs of farm policy. The 
remaining two-thirds of these costs are borne by 
the taxpayers. TUth a general progressive tax, 
this burden is shifted somewhat to the higher 
income households. However, if we reapportion 
the deficit as a per capita indirect tax, then 
the distribution between direct and indirect 
costs is nearly fifty-fifty. 

A fundamental problem in dealing with economic 
policy today arises out of the legislati ve 
process whe r e the polic ies are f ormulated. This 
problem ha s been long recognized by Congress and 
an attempt was made to deal with it in the Budget 
Reform Act, which unfortunately lacked any real 
discipline . The problem to which I refe r is that 
when viewed from any particular congressional 
committee, most economic policy legislation i s 
not large as a percentage of total government 
spending. As a result of this process and other 
forces of a political nature which are not well 
understood, there is a t present no effective 
r estraint on f ederal government s pending . No tax 
increase will bri ng it under control. 

Curi ous l y enough, t he programs seem to make sense 
when viewed individually. However, ea ch 
succeeding s e t of polic ies crea tes a new class of 
vic t i ms, each of which is successively drawn into 
the political arena . Some of this damage is done 
by the policies themse lves, e . g., equipment 
producers feel they we re victimized by the 
Payment- in-Kind Programs. However, by and l a r ge 



the far greater damage has been done by high 
interest rates and high inflationary expectations 
brought on by the huge federal deficit and by 
recent outsized increases in the money supply. 
This deficit is a direct result of the legisla
tive process described above, while erratic 
money growth is to some extent associated with 
the notion that the Federal Reserve Bank must 
bear the sole burden of monetary and fiscal 
policy. 

A solution to this dilemma has been put forth 
in the form of a balanced budget amendment to 
the Constitution. Thus far, 32 of the required 
34 states have called for a Constitutional 
convention to pass this amendment. Such an 
amendment recently passed the Senate, but failed 
in the House. Other needed measures include · 
requirements to restrict the rate of growth of 
the money supply, a line item veto by the 
President, and a flat rate income tax. Only 
when government deficits are controlled will 
there be an economic environment where rational 
policymaking, as well as economic growth and 
progress in general, can occur. Reductions in 
government spending and in the level of 
government regulation and involvement will 
restore the U.S. economy to its former levels 
of productivity and competitive ability. 
Continuation of present trends means continued 
stagflation and heightened uncertainty regard
ing our economic future, 

Agriculture is in trouble today, not because of 
poor farm policy or unique inherent character
istics of agriculture, but because of runaway 
spending by Congress and the high interest 
rates, high exchange rates, and inflation 
caused by this spending. The policy which will 
help farmers and consumers is a balanced bud
get and a reduction in government spending on 
all programs. 
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DETERMINANTS OF PARTICIPATION IN THE FOOD STAMP PROGRAM 

Yong Hee Kim and Jean S. Bowers 1 
Seoul National University and Ohio State University 

INTRODUCTION 

The Food Stamp Program (FSP) was designed to 
meet two goals: to provide eligible low-income 
households the opportunity to obtain a nutri
tionally adequate diet and to support farm in
come by increasing demand for food through nor
mal channels of trade. The relative strength of 
the two goals has changed as changing policies 
determined the distribution of benefits to 
farmers and food stamp recipients (Logan and 
DeLoach). 

Fundamental changes i n eligibility criteria and 
distributional procedures of the FSP were legis
lated by the Food and Agricultural Act of 1977 
and implemented January 1, 1979. The most dra
matic change was elimination of the purchase 
requirement (EPR); the act also tightened eli
gibility rules and established new administra
tive requirements intended to simplify the pro
gram and eliminate fraud and abuse. A major 
objec tive of the EPR was to remove the barrier 
to participation caused by the need for cash 
payments for food stamps (U.S. Federal Register). 
With EPR, the recipient is no longer required to 
give up income to obtain food s tamps . Merck 
reported that EPR encouraged participation among 
eligibles who had previously been unwilling or 
unable to meet the purchase requirements. 

The purpose of this paper is to identify house
hold and program charact eristics associated with 
participation in the FSP . This goal is accom
plished by comparing participating and nonpar
ticipating eligible households. 

FRAMEWORK 

Participation or nonpartic ipation in the FSP is 
the outcome of a household decision which re
sults from the interaction of three factors, 
information, e ligibility, and the perception of 
costs and benefits, expressed as follows: 

1Ki m is assistant professor, College of Home 
Economics, The Seoul National University, 
Seoul, Korea. Bowers is professor, The Ohio 
State University and the Ohio Agricultural Re
search and Development Center, College of Home 
Economics , Department of Family Resource Man
agement. Salaries and research support were 
provided by s tate and feder al funds appropri
a t ed to the Ohio Agricultural Research and 
Development Center , The Ohio St ate Univer s ity. 
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p [P] = f [p (1], p [E], p [B > C]) 

where p[P] is the probability that a household 
will participate in the FSP 

p[I] is the probability that the household 
has sufficient information about the 
FSP 

p(E] is the probability that the household 
is eligible 

p(B>C] is the probability that the household 
perceives benefits to be greater than 
costs. 

In this model, if a household is not aware of the 
FSP~ it will not participate. A household with 
sufficient information cannot participate if it 
has been found ineligible. If the household has 
information and is eligible, the participation 
behavior still depends on the perception that 
potential benefits exceed perceived costs. There 
are three possible outcomes in this latter case: 
1) If the percei ved potential benefits are great
er than the perceived costs, the household will 
likely participate ; 2) If perceived potential 
benefits are smaller than the perceived costs, 
the household will not likely partic i pate; and 
3) If perceived potential benefits equal the per
ceived costs , then the households decision is in
determinate. The general model est1.mated was: 

y i 

where 

n 
a .+ ~ b . . Xi . +e . 

1 i =1 1J J 1 
(i 1---n) 

y 
i 

1 if eligible household participated 
in the FSP in the relevant period 

0 if eligi ble household never par
ticipated in the FSP 

Xij is a vector of independent variables 
which comprise program or household 
characteristics 

bij is a vector of unknown coefficients 

e . is an independently distributed r andom 
1 disturbance term with zero mean which 

accounts for the influenc e of unob
served household characteristics and 
program characteristics 

a
1 

is the intercept 



METHOD 

The data for this study were collected as part of 
a regional research project, "Economic Consequ
ences of Selected Provisions of the Food and Ag
ricultural Act of 1977." The population is com
posed of households in four states (Ohio, 
Indiana, Virginia, and California) which partici
pated in the FSP in the twelve-month period pre
ceding the interview and who were eligible for 
the FSP at the time of the interview. Interviews 
were conducted between July 1979 and June 1980. 
Eligibility was determined by the uniform nation
al standards of eligibility specified in the Food 
Stamp Act of 1977. 

Cluster sampling was used to obtain at least 100 
completed interviews from two counties, one urban 
and one rural, in each of the four states. Coun
ties were selected from those with a median in
come below the poverty level. Random selection 
of blocks or enumeration districts was then made 
within the counties. 

The estimation procedure was binary probit analy
sis. Probit is a statistical technique appro
priate to yes and no response problems such as a 
choice between participation and nonparticipa
tion. In probit analyses, the size of a coeffi
cient indicates the relative importance of an in
dependent variable, while its sign gives the di
rection of the effect. 

In preliminary analyses, two measures of food 
need were included--household size and adult 
equivalent. The latter measure weighs the food 
consumption needs of individuals in the family 
by age and sex. The standard (=1) is a 20 to 54 
year old adult (Price). The adult equivalent 
scale was consistently found to be a better indi
cator of participation than household size. 

MODEL 

The model used in this research is based on the 
premise that participation depends on three fac
tors--information, eligibility, and the percep
tion of costs and benefits of the program. Since 
all households interviewed were eligible to par
ticipate in the FSP (i.e., p(E) ""1), explanations 
for participation must come from the other ele
ments of the model. The variables tested, method 
of measurement, coding and hypothesized direc
tion are shown in Table 1. 

Information about the FSP which a household needs 
in order to apply includes an awareness of the 
program, some indication that the household is 
eligible, and knowledge about where and how to 
apply. The information must be available in a 
form that can be processed by the potential par
ticipant. 
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TABLE 1. List of Variables Tested, Measurement, 
and Direction of Effect. 

Description of 
Variable 

DEPENDENT 
VARIABLE 

Participated/ 
never partici
pated 

INDEPENDENT 
VARIABLES 

Information 
Related 

Measurement Direction 

1 if participated N/A 
in relevant peri-
ods (Post-EPR 
only, or Both); 

0 if never partici
pated 

Received infor- 1 if yes; 0 if no + 
mation about 
program 

Had another 
source of wel
fare 

Attitude toward 
the FSP 

Location of 
residence 

Urban or rural 
residence by 
State 

Education of 
head 

1 if SSI, GA, or 
AFDC; 

0 otherwise 

1 if positive; 
0 otherwise 

1 if urban; 
0 if rural 

if urban in 
California; 

0 otherwise 

l if urban in 
0 otherwise 

1 if urban in 
Indiana 

0 otherwise 

0 if Virginia 

1 if less than 
school; 

0 otherwise 

Ohio; 

high 

0 if high school 

if greater than 
high school 

0 otherwise 

+ 

+ 

+ 

+ 

+ 

+ 

+ 



TABLE 1 continued. 

Description of 
Variable 

INDEPENDENT 
VARIABLES 
(continued) 

Cost-Benefit 
Related 

Age of head 

Employment 
status of 
head 

Income 

Value of bonus 
stamps 

Adult food con
sumption 
equivalent 

Food expendi
ture (indexed 
by the CPI) 
per adult food 
consumption 
equivalent 

Measurement 

Years 

Number of hours 
worked per week 

Monthly income 
from all sources 

Dollars 

Number of members 
weighted by age 
and sex to reflect 
food consumption 

Dollars 

Income per adult Dollars 
food consumption 
equivalent 

Race 1 if white; 
0 if non-white 

Gender of the 1 if female; 
head 0 if male 

Transportation 1 if available; 
0 otherwise 

Direction 

+ 

+ 

+ 

+ 

In the models, information was represented by six 
variables: 1) the answer to the question, "Have 
you heard about the FSP"; 2) whether the respon
dent had a connection with other parts of the 
welfare system; 3) an attitudinal question about 
the FSP, "good, OK but needs change, bad"; 4) 
education; 5) rural or urban residence; and 6) 
rural or urban residence interacted with state of 
residence. 

A connection with other parts of the welfare sys
tem is a source of information and can also dem
onstrate that stigma costs have been accepted. 
A positive attitude toward the FSP can be a 
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motivating force toward learning about and pro
cessing information about the program. 

Education levels may affect participation in sev
eral ways. The better educated are more likely 
to obtain and process information; they may also 
feel greater stigma costs (Coe, Lane et al.) 
Less educated respondents may have greater needs 
due to low levels of human capital. Urban resi
dence offers more opportunities than rural for 
receiving information through social networks 
(Bradshaw, et al.). 

The perception about relative costs and benefits 
or participation comes from more specific know
ledge than that measured in the information cate
gory. Ten variables were included here. 

Number of adult food consumption equivalents re
presents need for food in the household. Factors 
related to cash flow--income, employment, income 
per food consumption equivalent and food expendi
ture (deflated by the Consumer Price Index) per 
unit of adult food consumption equivalent repre
sent resources available to meet needs. Value of 
bonus stamps is a dollar measure of benefit. 

Because the use of food stamps is a highly visi
ble activity, stigma costs can be high enough to 
deter participation; high stigma costs have been 
attributed to the lower participation of the 
elderly (Coe). However, lower participation 
rates among the elderly also may reflect diffi
culties in processing information (McDonald) or 
a lower perceived need. 

Race and gender of the householder can also re
flect differing resources with black and female 
household heads tending to have lower incomes 
than others. Availability of transportation to 
the food stamp office is also a cost/benefit 
issue. 

Two models were tested. In Model I, eligible 
respondents who had never participated were com
pared to those who had participated both pre-EPR 
and post-EPR (Never/Both). In Model II, the 
never-participated group was compared to those 
who had participated only post-EPR (Never/Post
only). The findings provide information about 
how participants with different choice patterns 
differ from nonparticipants as well as how those 
who participated in both periods differ from 
those who participated only post-EPR. 

Estimates of the two models are shown in Table 2, 
including coefficients, standard errors (in par
entheses) and levels of significance. The signs 
of all statistically significant variables were 
as hypothesized except for income per adult 
equivalent. 



TABLE 2. Probit Coefficients and Standard Errors of Models I and II Categorized by Information and 
Benefit Relationships. 

Variables 

Received information about the 
program 

Another source of welfare 

Attitude toward FSP 

Location of residence 

Urban residence in 
California 

Urban residence in Ohio 

Urban residence in Indiana 

Education of head less than 
high school 

Education of head greater than 
high school 

Age of head 

Hours worked per week 

Income of head 

Value of bonus stamps 

Adult food consumption 
equivalent 

Food expenditures (indexed by 
CPI) per adult food consump
tion equivalent 

Income per adult food consump
tion equivalent 

Race 

Gender 

Transportation 

LLF 

Likelihood ratio test 

R2 

* o. 10 = 1. 729 
** 0.05 2.093 

*** 0.01 = 2.861 

MODEL I (Never/Both) 

Information 

.2903** 
(.1345) 

1.6606*** 
(.2317) 

.3644* 
(. 2053) 

-.2311 
(.2329) 

.3967 
(.2649) 

.5807* 
(.2941) 

.7387** 
(.2898) 

Model 1, n = 536 
Model 2, n = 613 
19 df 
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Benefit-Cost 
Relationship 

.1104 
(.1838) 

.2558 
(.2293) 

-.0130** 
(.0044) 

-.0104*** 
(. 0033) 

-.0013* 
(.0007) 

.0047** 
(. 0016) 

.1946* 
(.1097) 

-.7180* 
(.3675) 

.0023* 
(.0012) 

.0180 
(.1662) 

.0204 
(.1494) 

- . 1726 
(.2845) 

-239.3485 

262.549 

0.4237 

MODEL II (Never/Post Only) 

Information 

.4254*** 
( .ll20) 

.5796** 
(.2177) 

.2962* 
( . 1602) 

-.2681 
(.1926) 

.5430** 
(.2249) 

.5915** 
(.2464) 

.6237** 
(.2593) 

Benefit-Cost 
Relationship 

. 0464 
(.1445) 

.1638 
(.1800) 

-.0107** 
(.0035) 

-.0075** 
(. 0028) 

- . 0009 
(. 0006) 

.0013 
( .0012) 

. 2013* 
( . 0982) 

.0260 
(.3245) 

.0014 
(.0010) 

-.0805 
( .1392) 

-.0366 
( .1239) 

.2540 
(. 2792) 

-367.2441 

106.428 

.1574 



RESULTS 

Information 

The information variables that were significant 
and positive in distinguishing between partici
pants and nonparticipants were: having informa
tion about the program, receiving another form of 
welfare, having a positive attitude toward the 
program and living in an urban area (except in 
California, Model I). 

While having another source of welfare had the 
greatest effect on participation in Model I, this 
did not hold for those who came in after EPR. 
Urban residence by state, another source of wel
fare, and awareness of the program were of nearly 
equal importance for post-EPR-only households. 
Differences between the two models were slight, 
underscoring the key role information plays in 
the participation decision of households. 

Benefit-Cost Relationship 

To compare benefits and costs, households process 
more specific information than that noted above. 
Here variables reflect family need (a measure of 
potential benefits), and available resources 
weighed against the monetary and psychic costs 
of participation. 

Of the ten benefit-cost variables, two--number of 
hours worked per week and age of head of house
hold--were significant and negative in both 
models,an increase in these variables decreased 
the probability. of participation. These effects 
are as hypothesized, since wage income decreases 
benefits of participation. The negative rela
tionship with age, on the other hand, may be due 
to cost factors, i.e., stigma, transportation or 
could be a lack of sufficient information to 
assess costs and benefits. 

The only significant and positive variable which 
differentiated between participation and nonpar
ticipation in both models was the number of adult 
consumption equivalents. It indicates simply 
that households with a perceived greater need for 
food were the most likely to participate. 

Four variables were significant only in Model I 
(never participated or participated in both 
periods). Income and food expenditure per unit 
of adult equivalent were negative, i.e., as 
these variables increased, the probability of 
never participating increased. Income, while not 
significant in Model II, was of the same sign. 
The findings could mean that the higher income 
and greater expenditure capability caused non
participants to believe they were not eligible 
and thus not seek additional information. Coe 
reports that more than 40 percent of 
eligible nonparticipants did not think they were 
eligible for benefits. On the other hand, 
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"higher income individuals are likely to have 
social backgrounds ... that create and reinforce 
greater perceived loss of status from participat
ing in any welfare program" (Lane et al., p. 18). 

The food expenditure variable could reflect situ
ations where so much money was needed for regular 
food purchases that there was not enough left to 
buy food stamps. The results of Model II point 
in that direction. While food expenditure per 
adult equivalent did not significantly differen
tiate between those who never participated and 
those who were brought into the program post EPR, 
the sign was positive, i.e., as per-unit food ex
penditure increased, the probability of post-EPR 
participation increased. This suggests that 
without a purchase requirement, eligible persons 
could take advantage of the bonus food stamps 
they could not afford to purchase before EPR. 

Two variables that were significant and positive 
in Model I were value of bonus stamps and income 
per adult equivalent. The first correlation was 
expected. The positive sign for the income per 
adult equivalent in both models reflects house
holds that could afford to pay for a portion of 
their stamps pre-EPR and continued into the post
EPR period. 

The positive and significant coefficient for 
value of bonus stamps in Model I is not sur
prising; participants who had to pay for their 
stamps pre-EPR would continue, if possible, into 
the post-EPR period. However, value of bonus 
stamps, while positive, was not significant for 
those entering only after EPR. It is likely that 
the post-EPR-only group, which never had to pay 
for their stamps, was not aware of their value. 

Three cost~benefit variables--race, gender, and 
transportation--were not significant for either 
model. Race and gender showed a change in sign 
between the models: the white male head of house
hold was more likely to participate in both peri
ods, while the black female householder was more 
likely to have been drawn into the program post
EPR. 

In Model II as in Model I, four of the five in
formation variables were significant and positive. 
The importance of information in order for house
holds to participate is thus emphasized. With 
the cost-benefit variables, the outcome is very 
different. Seven variables are significant in 
Model I but only three of them are significant 
in Model II, suggesting that specific information 
for assessment of costs and benefits of partici
pation was not needed or used in making the deci
sion to participate. 

IMPLICATIONS FOR POLICY 

Implications for policy clearly depend on the 
policy goals. If the goal is to improve the 



welfare of eligible nonparticipating households, 
it is clear that information is the key. House
holds must have sufficient accurate information 
on which to base a decision concerning participa
tion. The source, content, and format of the 
information must be appropriate to the clientele. 

One eligible group which had low levels of par
ticipation both pre- and post-EPR was the elder
ly. Lack of i nformation, stigma costs and the 
presence of other household constraints such as 
a lack of transportation lower participation 
rates for this group (Swartzlander et al., AARP). 

New and creative information delivery systems 
must· be devised. The isolated aged need to be 
located and brought into the system. Heightened 
sensitivity to the use of established information 
networks such as church parishes could be fruit
ful. An example of private sector response to 
the special problems of nonparticipating elderly 
households is a proposed media campaign planned 
to motivate eligible nonparticipants to inquire 
about the FSP. A non-profit organization of ad
vertising agents will provide the funding (AARP). 

The role of the FSP in improving nutrition is not 
clear; research about the link between expendi
ture on food, food stamps, and nutritional qual
ity is mixed. A recent review by Davis demon
s trated that receiving food stamps is not a clear 
path to improved nutrition; the education and 
the nutrition education of the family food plan
ner are important as well. Thus policy planning 
should include not only information about the 
program, but also nutrition education. 

In addition to reaching eligible households, a 
public education program emphasizing food stamps 
as an investment in human capital would improve 
the image and acceptability of the FSP to both 
donors and recipients. Whether used for the al
leviation of hunger (Press) and/or improvement in 
nutritional status, food stamps can increase the 
welfare of many citizens. 

A society of well-educated, responsible citizens 
is not possible if some of them are inadequately 
fed. Furthermore, the future costs of illiteracy 
and ill health have important social effects . 
Food stamps could be viewed as the proverbial 

"ounce of prevention," and if properly promoted , 
welcomed by those who are in need and those who 
pay the taxes . 
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THE PUERTO RICAN NUTRITION ASSISTANCE PROGRAM: 
A CASE STUDY IN THE DYNAMICS OF FOOD AND AGRICULTURAL POLICYMAKING 

Margaret Andrews and Robert Pinchuk*, Rutgers, The State University of New Jersey 

The history of U.S. food assistance in Puerto 
Rico provides an interesting case study in the 
dynamics of U.S. food and agricultural policy
making. Throughout that history an important 
factor compelling policy change at the national 
level has been the delicate balance between 
urban-welfare interests and rural-farm commodity 
interests (Paarlberg). Recently, these opposing 
interests have been brought into political com
promise by combining food stamp legislation with 
farm commodity programs in the quadrennial Food 
and Agriculture Acts. 

In the Puerto Rico case, changes in the balance 
between urban and rural political interests have 
led to radical transformations in the nature of 
U.S. food assistance to the commonwealth without 
the direct policy intervention of Puerto Ricans. 
In 1973, food inflation eroded the power of 
traditional farm interests, allowing hunger 
activists to win important concessions in Con
gress that required the U.S. Department of 
Agriculture (USDA) to extend the Food Stamp Pro
gram to all regions in the United States in
cluding Puerto Rico. As food stamps replaced 
commodity surplus disbursements in Puerto Rico, 
expenditures grew rapidly so that by 1980 
federal transfers under the Food Stamp Program 
amounted to eight percent of the Commonwealth's 
personal disposable income (Hill, pp. 4-5). But 
then, under the austerity measures of the 1981 
Budget Reconciliation Act, the traditional farm 
power bloc in Congress wrested an uneven share 
of budget cutbacks for national food and agri
culture programs from Puerto Rican food stamp 
funds. 

These budget-cutting modifications, incorporated 
into the 1981 Food and Agriculture Act, pre
cluded Puerto Rican .participation in the U.S. 
Food Stamp Program effective July 1, 1982. 

*The authors would like to acknowledge the ad
vice and support of Reed Hertford, director of 
the International Agriculture and Food Program, 
Rutgers University, and the helpful comments of 
Linda Eshrov, Ken Farrell, and Chris Leman ~•ho 
read earlier drafts of the paper. Margaret An
drews is an assistant professor of agricultural 
economics at Rutgers currently on leave as a re
sident fellow at the National Center for Food 
and Agricultural Policy of Resources f or the 
Future. Robert Pinchuk is an environmental ·3nd 
business economics major at Cook College, Rutgers 
University. This paper is based on an indepen
dent study project completed by Mr. Pinchuk in 
August 1984. New Jersey Agricultural Experi
ment Station Publication #F-02216-1-85 supported 
by Hatch Funds. 
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Instead, the commonwealth was given a block 
grant for food assistance permanently capped at 
$825 million, approximately 75 percent of the 
1981 costs of operating the Food Stamp Program 
in Puerto Rico . The block grant, implemented by 
the Puerto Rican authorities as the Nutrition 
Assistance Program, replaced food stamps with a 
direct income transfer. 

This "cash-out" of Puerto Rican food assistance 
represents a radical, though not necessarily un
precedented, break with the incremental and 
evolutionary changes that have characterized 
food and farm policymaking for the past two de
cades (Spitze). For food stamps, incremental 
change in legislation has transformed the pro
gram from commodity surplus removal to outright 
income transfer (Berry, 1978). The transforma
tion of Puerto Rican food assistance into direct 
income transfer can be seen as the culmination 
of this larger process. Thus, the purpose of 
this paper will be to examine the dynamic policy 
process that led to Puerto Rico's Nutrition 
Assistance Program and to consider the implica
tions of this experience for national food and 
agricultural policy . The paper will first 
briefly review the evolution of the U.S . Food 
Stamp Program and then examine in more detail 
the policy changes in food stamp legislation 
that affected Puerto Rico. The broader policy 
implications will then be discussed. 

HISTORICAL PRECEDENTS 

The use of food stamps in the United States 
originated as a part of the overall New Deal 
effort to reduce commodity surpluses and raise 
farm incomes. In 1935, the secretary of agri
culture had been authorized to use customs 
monies to purchase commodities for distribution 
to the needy under Sec. 32 of P.L. 72-320. 
Under that authority, a pilot food stamp program 
was enacted in 1939 in response to objections 
from advocates for the needy (who complained 
that surplus commodity deliveries werenot timely 
and the mix of commodities distributed had no 
relation to the nutritional needs of the poor) 
and food retailers (who disliked the movement 
of food outside normal distribution channels) 
(MacDonald, p. 2). The program ended in 1943, 
after having been extended to half of all U.S. 
counties and 2/3 of all citizens (U.S. Congress, 
House, Committee on Agriculture, 1977, pp . 730-
740). During its operation, the pilot program 
retained a clear emphasis on farm surplus r e
moval, and food purchases under the program were 
limited to commodities declared to be in surplus 
by the secretary of agriculture. After the pro-



gram ended, direct distribution of surplus com
modities by USDA was continued. 

Efforts to revive the food stamp program were 
divisive and unsuccessful throughout the 1950s. 
In 1957, seventeen food stamp bills were intro
duced into Congress and none was passed. The 
House Agriculture Committee attached a food 
stamp resolution to the Agricultural Act of 1958, 
but the amendment was dropped on the House floo~ 
and the remaining omnibus farm bill was voted 
down by urban Democrats. This defeat laid the 
foundation for the urban-rural coalition which 
was to emerge as critical in subsequent legisla
tive efforts. 

A food stamp program emerged again on a pilot 
basis in 1961 in eight economically depressed 
regions. The program was implemented under the 
authority of Sec. 32 in conjunction with a 
larger campaign promise by President Kennedy to 
combat poverty through expansion of food distri
bution. Despite its prior record of opposi
tion,! the USDA evaluated this new pilot program 
positively, noting the benefits accruing to 
farmers and businesses by utilizing "normal 
channels of trade" as well as significant wel
fare effects for the working poor, the unemploy
ed, and those falling between the gaps of other 
welfare programs (U.S. Congress, House, commit
tee on Agriculture, 1977, pp. 800-816). Presi
dent Kennedy pressed for permanent enactment of 
the program in his 1963 farm bill address to 
Congress, but reservations persisted due to high 
program costs relative to the benefits for 
either agriculture or the needy. A swap of 
votes on the Agriculture Act of 1964 was neces
sary to get approval for the food stamp legisla
tion in the House. Because purchases with food 
stamps were not directly tied to surplus commod
ities, concern was voiced in congressio'nal de
bates that the measure was not fundamentally 
agricultural legislation. Nonetheless, the 
opening words of the Food Stamp Act of 1964 are: 

An act to strengthen the agricultural 
economy; to help achieve a fuller and 
more effective use of food abundance; 
to provide for improved levels of 
nutrition among .l .ow income households 
through a cooperative federal-state 
program of food assistance to be 
operated through normal channels of 

1under the Eisenhower administration the USDA 
had opposed a national food stamp program on the 
grounds that: 1) the costs could not be justi
fied by benefits accruing to the agricultural 
economy; 2) it would have little direct effect 
on major surplus problems for corn, cotton , and 
wheat; 3) local and seasonal surpluses would be 
better dealt with by direct commodity distribu
tion; and 4) administration of the program would 
be too difficult. 
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trade ..• (P.L. 88-525, 1964 Statutes 
at Large). 

In the early years after enactment, the Food 
Stamp Program did not grow rapidly. Individual 
counties were given the option of participating 
in the newly authorized Food Stamp Program or 
continuing with USDA's surplus commodity distri
bution program. Eligibility levels for food 
stamp benefits set by the states showed wide 
variation and the food stamp purchase price 
deterred participation. Overall numbers of food 
program participants decreased in counties that 
switched from commodity distribution to food 
stamp programs. 

Increased public awareness of the hunger problem 
emerged in the late 1960s and newly formed pub
lic interest groups such as the Community Nutri
tion Institute (CNI) and the Food Research and 
Action Center (FRAC) began to exert pressures 
to expand the scope and coverage of food stamp 
transfers (Berry, 1982). Secretary of Agricul
ture Clifford Hardin increased benefits by ad
ministrative act ion in 1969, but hunger lobby
ists continued to press for program expansion 
throughout the 1970s. Activists wanted mea
s ures enacted to increase appropriations, to en
courage wider participation (by outreach efforts 
and by lowering the purchase requirements), and 
to set national eligibility standards allowing 
all states and territories to participate. 

Many of these measures were included in the 1971 
legislation reauthorizing the Food Stamp Pro
gram. Subsequent legislation in the 1970s 
further expanded the program. The Agricultural 
and Consumer Protection Act of 1973 ·included an 
easing of restrictions on participation by the 
elderly, semiannual cost-of-living adjustments, 
and a mandate for implementation of the Food 
Stamp Program in every U.S. political jurisdic
tion. Administrative directives by President 
Ford to raise the purchase price of food stamps 
in order to cut program participation were re
versed by the Carter administration and offi
cial endorsement was given in 1977 to a proposal 
for eliminating the purchase requirement. This 
change, incorporated into the 1977 Food and Ag
riculture Act, ended the Food Stamp Program's 
claim to a "selfhelp" orientation and effective
ly converted it to an income transfer in-kind. 

Program changes combined with stagflation in the 
1970s led to rapid growth in participation and 
in Federal Food Stamp Program expenditures so 
that between 1974 and 1981 food stamp-r elated 
expenditures exceeded the net costs of the 
commodity programs. There was an immediate 
levelling off of expenditures after 1981, how
ever , attributable to President Reagan 's 1981 
Budget Reconciliation Act and the Agriculture 
and Food Act of 1981. Included in those mea
sures was the block grant to Puerto Rico per-



manently ending expansion of the Food Stamp Pro
gram on the island, in 1981 program costs were 
over $1 billion -- 8.1 percent of t he U.S. 
total (Levine, p. 49). 

INCORPORATION OF PUERTO RICO 
INTO THE FOOD STAMP PROGRAM 

The process whereby Puerto Rico came to account 
for such a large proportion of the U.S. food 
stamp program defies the more facile political 
economy explanations. Without a voting fran
chise and only titular representation in Con
gress, Puerto Rico has weak leverage in the U.S . 
legislative process. It is therefore not sur
prising that Puerto Rico gained access to the 
Food Stamp Program without strong lobbying by 

2 Puerto Rican politicians and/or interest groups. 
Rather, the incorporation of Puerto Rico into 
the program appears to have arisen out of a 
change in the traditional political balance that 
allowed hunger activists and public interest wel
fare groups to gain incremental program expan
sions. Two changes of particular importance to 
the incorporation of Puerto Rico were the redef
inition of the territories as states for program 
purposes in 1971 and the phasing out of , the 
commodity surplus distribution program in 1973. 
Elimination of the purchase requirement in 1977 
further expanded participation on the island. 

The provision redefining Puerto Rico as a state 
was included in the bill reported by the House 
Agriculture Committee in 1970, where it was 
explicitly stipulated that the term "state" be 
expanded t o include Puerto Rico, Guam, and the 
Virgin Islands so as to allow the territories to 
participate in the Food Stamp Program. A fur
ther provision instructed the secretary of agri
culture to promulgate separate eligibility and 
benefit standards for the territories. This 
last measure was excluded from the conference 
committee compromise. Thus, the legislation 
passed by both houses of Congress in 1971 rede
fined Puerto Rico as a state eligible for food 
stamps on a basis equivalent to other states. 

~rior to the operation of the Food Stamp Pro
gram in Puerto Rico, little publi c discussion of 
food assistance in Puerto Rico is recorded in 
the congressional hearings on farm and food leg
islation. However, one exception occurred dur
ing Senate hearings in 1969, when resident 
commissioner of Puerto Rico Jorge L. Cordova re
commended redefinition of Puerto Rico as a 
"state" to a llow the Food Stamp Program to su
persede the commodity distribution program. He 
cited an eight percent unemployment rate and a 
per capita federal transfer level of 21 percent 
of the mainland as factors to be considered in 
addition to the limited effectiveness of direct 
commodity distribution. (U.S. Congress, Senate 
Committee on Agriculture and Fore stry , 1969 .) 
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The commonwealth responded to this new legisla
tion by submitting a request for food stamps in 
early 1972, but the USDA hesitated to replace 
Puerto Rico's commodity distribution program 
(which had 500,000 recipients) with a food stamp 
program based on mainland standards that pro
mised to encompass a much larger number of bene
ficiaries. 

In 1973, the crucial amendments forcing USDA to 
extend the program to Puerto Rico were not in
cluded in the House or Senate versions of the 
legislation that were debated in the congres
sional floor but were added in conference com
mittee. According to John Kramer, former execu
tibe director of the National Council on Malnu
trition and Hunger, the amendments were written 
in response to concern about reducing costly 
surplus commodity distribution outlays. Kramer 
wrote two revisions to the legislation under 
consideration that served to phase in food 

3 stamps and phase out commodities nationwide. 
The final conference bill was passed with little 
floor debate on ·these revisions. In the House, 
debate was restricted by Agriculture Committee 
Chairman Poage, who hoped to limit discussion 
of a controversial compromise between union 
interests that wanted food stamps to be avail
able to strikers and cotton producers who wanted 
an exception to the $20,000 payment limitations 
under the price support programs (Ferejohn, pp. 
139-146). The bill was signed by President 
Nixon in 1973. 

The intent here is not to suggest that conspir
atorial action on the part of public-interest 
lobbyists is the sole explanation for the policy 
change bringing Puerto Rico into the program. 
It must be remembered that the economic and 
political environment in 1973 was historically 

3the first change reads: "(2) The state agency 
is required to submit prior to January 1, 1974 
for approval, a plan of operation specifying the 
manner in which such state agency intends to 
conduct the program i n every political subdivi
sion in the state, unless such state agency can 
demonstrate that for any political subdivision 
it is impossible or impractical to extend the 
program t o such subdivision. The Secretary 
shall make a determination of approval or dis
approval of a plan of operation by a state 
agency in sufficient time to permit institution 
of such a plan by no later than June 30, 1974." 

The second perth1ent change phases out commod
ities as of July 1, 1974: "Sec. 4 (A) Notwith
standing any other provision of law, the Secre
tary of Agriculture is hereby authorized until 
July 1, 1974 (1) To use funds available to carry 
out the provisions of. Sec. 32 of P.L. 320, 74th 
Congress . .. " (U.S . Congress, 1973) . 



unstable. Rapidly rising agricultural prices 
were threatening the ability of traditional farm 
commodity groups and their associated political 
subsystem to attain policy objectives. Both 
Cochrane and Ryan (pp. 68-69) and Bonnen (pp. 
328-329) point out that the turmoil in the House 
was so intense during consideration of the 1973 
legislation that it is surprising that any omni
bus farm bill was enacted that year. Thus, the 
extension of the food stamp program to Puerto 
Rico can also be seen as a conjunctural change 
in the power balance between urban and rural in
terests in the traditional coalition that had 
underwritten farm policy for more than a decade. 

In the fall of 1973 the USDA notified states and 
territories of the congressional mandate to ex
tend the food stamp program to all political 
subdivisions. Feasibility studies were under
taken in Puerto Rico. Despite its reservations 
about overall program costs and effects on4the 
population, food prices, and food imports, the 
USDA was forced to accelerate implementation in 
1974 by a suit filed by FRAC and the San Juan 
Legal Services Corporation demanding full geo
graphic coverage of the Food Stamp Program by 
November 1974.5 The impacts of the Food Stamp 
Program were massive and pervaded all sectors 
of the Puerto Rican economy. By the end of 1975 
the annual net value of food stamps distributed 
was $281 million and participation was 978,000. 
Four years later, after the purchase requirement 
had been eliminated,· 1. 7 million participants 
were enrolled with each household receiving an 
average annual grant of $462.49 (Choudhury, p. 
11). In 1980, participation had been extended 
to 56 percent of the island's population (Hill, 
pp. 4-5). 

Choudhury and Andie found that in early stages 
of its implementation the program was favorably 
received by households and the food marketing 
system was equipped to handle the extra demand 
without excessive pressures on food prices. 
(The rapid expansion in food demand did not re
sult in proportionate price increased because 
Puerto Rico had previously depended on basic 
foods imported from the mainland). The avail
ability of food stamps cushioned the severity 

4
These were expressed by Richard Feltner in 

hearings before the U.S. Congress, Senate, 
Select Committee on Nutrition and Human Needs, 
1973. 

5 The use of judicial means to influence policy 
had been effectively used by FRAC previously in 
forcing expenditure of authorized monies for 
food stamp program outreach. Specifically, in 
1973, in Bennet vs. Butz a federal judge in 
Minnesota ruled Secretary of Agriculture Earl 
Butz in violation of PL-91-571 and ordered the 
USDA to use authorized funds to extend its food 
stamp outreach efforts. (Berry, 1982). 
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of the 1975 recession in Puerto Rico. However, 
food stamps circulated widely as a second cur
rency, and fraud was often alleged. Critics 
claimed that the program disrupted the island's 
wellbeing, further dislocated agricultural pro
duction on the island, provided work disincen
tives and expanded the underground economy, and 
increased economic dependence on the mainland.6 

CAPPING EXPENDITURES AND CASH-QUT 

The legislative action that removed Puerto Rico 
from the Food Stamp Program is a complicated 
mesh of provisions in the 1981 Budget Reconcil
iation Act, the Senate and House food stamp 
bills, and the general farm bills. Although the 
specific legislative changes were not drafted by 
the administration, their intent had been arti
culated by President Reagan in the context of 
his New Federalism programs and in proposals for 
reducing government spending discussed before 
Congress in early 1981. For example, Reagan 
specifically mentioned a plan to establish a 
block grant to cover all nutritional programs to 
Puerto Rico including the Food Stamp Program, 
school lunch and breakfast programs, and the 
supplemental food program for women, infants, 
and children (WIC) that together would reduce 
funding by 25 percent (U.S. Congress, House, 
Committee on Agriculture, 1982, pp. 48-49). 

President Reagan's overall budget goals were 
pursued in Congress by use of budget reconcilia
tion procedures enacted in 1974 that impose 
spending limitations on individual authorizing 
and appropriations committees. This process of 
budget reconciliation led to fundamental changes 
in the traditional legislative process for the 
omnibus farm bill (Infanger et al.). Impending 
budget cuts forced both agriculture committees 
to consider dramatic changes in existing pro
grams, and some of the cohesion within the tra
ditional farm bloc coalition was disrupted as 
individual commodity groups vied to resist cuts 
in income and price support programs. 

6
A particularly outspoken critic was economist 

Richard Weisskoff, who testified at Senate 
hearings that, from a dependency perspective, 
the Food Stamp Program in Puerto Rico could be 
seen as the source of economic and moral dis
aster in Puerto Rican society and of further de
cay in Puerto Rico's domestic agriculture. (U.S. 
Congress, Senate Committee on Agriculture and 
Forestry, 1981). Weisskoff's testimony caused 
something of an uproar because his remarks, 
motivated by concern with providing for basic 
dignity and autonomous development for Puerto 
Ricans, were purloined as justification for the 
sharp cutbacks in funding levels for food assis
tance to the commonwealth. 



Senator Jesse Helms, chairman of the Senate Ag
riculture Committee, wanted to cut 40 percent 
out of the Food Stamp Program budget, Although 
most of his cuts were resisted, the block grant 
to Puerto Rico, which had been partia~ly out
lined by Reagan, was retained along with mea
sures that postponed indexing, ended outreach 
efforts, and tightened eligibility and admini
strative regulation. In the end, the cutbacks 
exacted from food assistance funds for Puerto 
Rico accounted for slightly more than five per
cent of the $3.3 bi];lion in spending reductions 
for all programs under the jurisdiction of the 
agriculture committees that had been demanded 
by the Reconciliation bill. 

The unevenness of this burden sparked a strong 
reaction from Puerto Rican officials, as 
exemplified by remarks from Resident Commission-· 
er Baltasar Corrada in congressional hearings. 
Corrada testified that if block grants had been 
imposed on a national formula, Puerto Rico would 
have accepted them gracefully, but once singled 
out with no representation in Congress, it was 
helpless to defend its interests. He expressed 
fears that the nutrition block grant would 
follow the pattern of the Medicaid block grant 
of $30 million made in 1971, which was still $30 
million in 1981. The argument that food stamp 
expenditure cuts in Puerto Rico would encourage 
more rapid migration to the mainland was also 
made (U.S. Congress, Senate Committee on Agri
culture and Forestry, 1981). The pleas from 
Puerto Rico for equality were countered by New 
Federalism arguments that the block grant pro
gram would provide greater flexibility and funds 
would be more responsive to local needs. In 
that regard, the federal guidelines required 
Puerto Rico to deliver a proposal for implemen
tation of the block grant program to the Secre
tary of Agriculture by April 1, 1982 and to 
proceed with implementation by July 1, 1982. 

The plan presented by Puerto Rico to Congress 
as the Nutrition Assistance Program included 
procedures to replace food stamps with direct 
income payments. It lowered annual income eli
gibility levels for a family of four, from 
$11,000 under the Food Stamp Program to $8,000 
excluding between 6.6 and 8.8 percent of house
holds previously receiving food stamp assist
ance. The average benefit to recipient fami
lies was reduced by $10 per year (Levine, pp. 
49). The plan also allocated $20 million for a 
nutrition education program and an agricultural 
development program aimed at increasing the 
local food supply. 

Administratively, the switch from food stamps to 
direct payments was expected to reduce program 
costs and improve safeguards against fraud and 
abuse. The Puerto Rican Department of Social 
Services estimated that nearly $10 million 
could be saved annually be eliminating costs of 

26 

printing the food stamps and of certifying re
tail stores, and reducing security, handling, and 
transportation costs (Hill, p. 6). The switch 
to a direct income benefit was also justified 
by the lower level of social stigma for recip
ient associated with the direct cash transfer. 

Although representatives of the commonwealth met 
with USDA officials as early as September 1981 
to draw up the plan and the possibility of a 
cash assistance program was explicitly mentioned 
in the block grant administrative rules pub~ 

7 lished in the March 12, 1982 Federal Register, 
the cash-out disturbed farm bloc members. Con
gressman E. Thomas Coleman expressed fears that 
a cash delivery system would allow recipients 
in Puerto Rico to use food assistance for expen
ditures other than food. There was also con
cern that the Puerto Rican cash-out represented 
the first step in the Reagan administration's 
move toward a nationwide block grant approach 
that would effectively reduce food assistance 
funding levels. Coleman therefore introduced 
a Sense of Congress resolution asking for a 
nonbinding guarantee from the commonwealth that 
all funds intended for food assistance would be 
used as such by beneficiaries. He scheduled 
Nutrition Subcommittee hearings for April 29, 
1982 to discuss the planned cash-out with USDA 
and Puerto Rican representatives. 

Although the administrative and humanitarian 
advantages of the Nutrition Assistance Program 
were reiterated in those hearings (U.S. Con
gress, House Committee on Agriculture, 1982), 
Coleman's fears were not allayed, particularly 
after Senate Agriculture Committee chairman 
Jesse Helms included a provision in the Senate 
version of the 1982 reconciliation bill to allow 
all states to adopt the block grant approach in 
lieu of participation in the Food Stamp Program. 

Coleman retaliated by introducing into the House 
version of the 1982 reconciliation bill a pro
vision (agreed to in the House Nutrition Sub
committee) that would have prevented Puerto Rico 
from distributing food aid in the form of cash 
after October 1, 1983. The Helms provision was 
dropped in the final version of the bill, but 
Coleman's was adopted, to the dismay of common
wealth officials who had overseen a smooth 
transition to the new cash delivery system in 
July 1982. The January 4, 1983 Federal Register 
published rules and regulations pertaining to 
the submission and approval of a new type of 

7
The rules as published state: "The government 

of the Commonwealth may choose, among other pro
gram options, to replace the present Food Stamp 
Program in the Commonwealth of Puerto Rico with 
a cash income support program or to retain a 
local Food Stamp Program similar to the present 
operation" (Federal Register, 12th March, 1982, 
pp. 10767-10770). 



delivery system for Puerto Rico's food assist
ance programs. 

House Nutrition Subcommittee hearings held in 
San Juan in June 1983 to assess the first year 
of operation of the Nutrition Assistance Program 
showed near-unanimous support for the cash 
a ssistance among Puerto Rican government offi
cials, welfare administrators, and bankers (U.S. 
Congress House, Committee on Agriculture, Sub
committee on Nutrition, 1983). Only food re
tailers and importers expressed dissatisfaction 
cl aiming that food sales had fallen and that 
small food stores were in danger of bankruptcy. 
The overall positive note of the hearings won 
enough congressional support to help common
wealth officials engineer a last minute re
prieve to the impending October 1 deadline that 
would have ended the cash delivery system. The 
provision rescinding Coleman's restraint on the 
block grant was offered as an amendment to the 
1983 Senate Appropriations Committee supple
mental appropriations bill, which, as passed, 
gave the Nutrition Assistance Program a 90-day 
extension (Turner, pp. 11-12) . 

This measure was followed by a new bill, HR4252, 
that specifically dealt with the Puerto Rico 
plan, and called for an indefinite extension for 
the cash delivery system. However, there was 
strong opposition to permanent authorization and 
the compromise finally adopted as P.L. 98-204 
delayed the decision on a permanent delivery 
system until September 1985. In addition, it 
required in the interim that the USDA Food and 
Nutrition Service evaluate the effectiveness of 
the cash delivery system and report findings to 
Congress by March 1, 1985 (U.S. Congress, House, 
Committee on Agriculture, 1983). 

POLICY IMPLICATIONS 

Although the reconsideration of Puerto Rico's 
cash delivery system has been separated from de
liberations of the 1985 general food and agri
culture bills, the evaluation of the Puerto 
Rican cash-out may well have ·an effect on future 
food policy debates. One reason for this is 
that previous research results on the impact of 
cash vs. coupon transfers have been inconclu
sive. 

Empirical work aimed at estimating the marginal 
propensity to consume food has shown significant 
differences for marginal consumption out of food 
stamp coupons as compared to income. Values of 
the marginal propensity to consume food from 
food stamp bonus coupons has been estimated to 
be anywhere from two to five times as large as 
those for an income equivalent. Estimates made 
from the Puerto Rico sample of the 1977-78 Food 
Consumption Survey showed marginal effects of 
food stamps on food consumption at home to be 
roughly three times as large as marginal effects 
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of additional cash income (Blanciforti). 

These results, however, are controversial on 
several grounds. One issue is that they do not 
compare food coupon benefits with cash benefits, 
but instead they compare spending out of food 
stamps with spending out of ordinary income . 
There is evidence to suggest that cash food 
benefits may be treated differently from cash 
income. For example, a Food and Nutrition Ser
vice demonstration project conducted in eight 
states in the U. S. in 1980-81 "cashed-out" the 
food stamp benefits for elderly households that 
also were receiving Supplemental Security Income 
(SSI) benefits. The program evaluation found 
that food expenditures out of the cash food 
assistance were not significantly different from 
food expenditures out of food stamp bonus cou
pons (Hollenbeck, et. al). 

The Congressional mandate of P.L. 98-204 extend
ing the Nutrition Assistance Program through 
September 1985 explicitly required the Food and 
Nutrition Service to address again this issue 
of differences in food expenditures between 
households receiving cash and those receiving 
coupon benefits and to evaluate differences in 
nutritional adequacy for the two delivery sys
tems . 

The results of the evaluation submitted to the 
Congressional Agriculture Committees in June 
1985 showed no significant difference between 
marginal food expenditures for the two systems 
(Mathematica Policy Research, vol. II). The 
evaluation found no statistical difference 
between the estimated marginal propensity to 
consume food out of food stamp coupons (based on 
1977 cross-section survey data) and the estimate 
out-of-cash benefits of the Nutrition Assistance 
Program (based on 1984 survey data). In both 
cases, the marginal propensity to consume food 
out of food assistance benefits was between .21 
and .23, roughly 1.3 to 1.5 times larger than 
the progensity to consume food out of ordinary 
income. As for nutritional improvement, the 
study was limited in only considering nutrients 

8
There are methodological differences with pre

vious studies that explain the difference of 
these estimates with previous estimates such as 
those made by Blanciforti, as reported above. 
One important innovation noted in the evaluation 
was the j oint estimation of program participa
tion and food expenditure with full information 
maximum likelihood in order to prevent sample 
selection bias . 



available out of the food supply in the home.9 
Nonetheless, the increases in households failing 
to meet RDAs energy and other nutrients ascribed 
to the cash-out were not statistically different 
from zero. 

Although it is concluded that the switch to cash 
coupons had no appreciable effect on food expen
ditures and quality of diets, small reductions 
in food expenditure and diet quality could be 
traced to restrictions in eligibility and re
ductions in benefits that were enacted at the 
same time that the cash benefits were adopted. 
The related administrative review of the Nutri
tion Assistance Program (Mathemat ica Policy Re
search, val. I) also concluded that: 1) admini
strative costs had been reduced, with the cash 
issuance provision accounting for a $6 million 
cost r eduction; 2) benefits were retargeted to 
lower income households as partic ipation fell 22 
per cent between J une 1982 and September 1984; 
and 3) the potential for illegal trafficking in 
food assistance benefits had been reduced. 

Despite the frequently cited "weak link" between 
social science research and policy decisions, 
the research associated with t he Puerto Rico 
Nutrition Assistance Program has the potential 
t o have a significant policy impact. As pointed 
out by Weiss, cognitive and institutional imped
iments can limit the applicability of social 
science research to the policy process. Fre
quently it is difficult for policymaker s to 
identify r esearch t opics and/or questions that 
can be adeuqatel y addressed by avail able method
ologies . Timing of the r esearch is often a pro
blem, especially when results are not available 
bef ore policymakers have to act. In addition, 
some research findings provide no clea r-cut con
clusions , are not widely disseminat ed, or are 
reported to agencies that have no authority to 
act. 

The Nutritional As sistance Program evalua tion , 
h owever, r epresents one of the few occasions in 
which the necessary requisites for successful 
policy i mpact have been me t. The research ques
tion was ac t ually def ined withi n th e legislative 
process and is incorpor a t ed into the legisla tion 
ext ending the Nutrition Assistance Progr am 
through September 1985. The resear ch findings 
were explici t and delivered in a timel y manner . 
There is little doubt tha t t he findings of this 
evaluation will temper fu ture congressional de
bates regarding the appropriateness of using a 
cash benefit for the food assist ance programs in 
Puerto Rico . Although the extent t o which it 
will enter into the policy process for other 

9
since a large~ propor t i on of food ass i s t ance 

benefi t s a r e used for food eaten away from home 
af ter the cash benef i t was enacted, t hese re
sult s do not adequately reflect changes in 
nutrient intakes . 
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U.S. food assistance programs is less clear, the 
findings can potentially change the thinking of 
some policymakers regarding the appropriateness 
of cash food benefits in other contexts. 

CONCLUSION 

The nature of U.S. food assistance policy for 
Puerto Rico has changed substantially during the 
past decade, and the impact of these changes on 
the Puerto Rican population has been far
reaching. The extension of the Food Stamp Pro
gram t o Puerto Rico in 1974 was effective in 
transferring food purchasing power toward lower
income Puerto Ricans.lO Over half of the Puerto 
Rican population came to be covered by the pro
gram. Thus, when food assistance allocations 
to Puer to Rico were cut back in 1981, there was 
a wi despr ead effect on household economic and 
political decisions . Participation fell to 38 
percent of households i n 1984 . 

Unless indexation measures are enac t ed, the 
availability of food assistance under the pro
gram will continue to decline as i nfl a tion 
erodes t he purchasing power of the permanently 
capped block grant. A growing number of house
holds will have to look f or alternative re
sources to procure an adequate diet and will be
come materially more aware of the consequences 
of the peculiar brand of U.S. citizenship t hey 
enjoy as Puerto Rican res idents . Puerto Ricans 
are suffering these negative consequences due to 
their weak l everage in the political arena of 
national confl icts over food and agricultural 
policy . It i s ther efore somewhat ironic that, 
within the overall U.S. policy context, the 
success of Puerto Rico's Nutrition Assistance 
Pr ogram might be the source of further change 
in national policy . 

Block grant funding similar to the Puerto Rico 
gr a nt has been suggested as a replacement for 
the Food Stamp Program in all s tates . Legisla
tion introduced in the Senate in the 1983 and 
again in 1985 would have i nstituted a block 
grant system allowing each s t ate to design and 
oper ate a low-income nutritional assistance pro
gram wi th ve ry f ew federally prescribed rules . 
The Presidential Task Force on Food Assistance 
r ecommended such an option in i ts 1984 report. 
The Puerto Rican situa tion i s unique and direct 
generalizations to other regions in t he United 
States cannot be made . Yet the block grant and 
subsequent cash-out in Puerto Rico have set a 
precedent that has been judged to have been 
successful within the Puerto Ri can context . It 
is inevitabl e that generalizations will be made, 
a s evidenced by a recent Gener al Accounting 
Office report suggesting that the Puerto Rican 
10I t was es timated that 88 percent of Food Stamp 
Program benef i t s i n 1980 went to households wi th 
incomes below $6 ,000 (Hill, p. 5). 



experience is a relevant, although perhaps not 
a sufficient, source of information for consid
ering the block grant approach and the use of 
cash instead of coupons in the United States 
(see U,S, General Accounting Office, pp. 31-32). 

The block grant system of funding is opposed by 
nutrition and consumer advocates who value the 
uniform national eligibility and benefit re
quirements that are maintained by federal admin
istration of the Food Stamp Program. These ad
vocates also fear that the block grant system 
will be a ploy for future funding reductions 
and that cash-out within the United States will 
reduce public support for food assistance, Any 
legislative move toward a nationwide block 
grant and/or cash-out of the Food Stamp Program 
will alienate support from these groups, and 
this could affect the prospects for favorable 
action on agricultural issues. Yet the inten
sity of the current crisis in agriculture and 
the pressures to reduce the deficit have put 
the political process leading to new farm and 
food legislation under pressure to enact policy 
change. It is in this context of policy in
stability that the congressional deliberations 
relative to Puerto Rico's Nutrition Assistance 
Program have the potential to inject new ingre
dients into the debates over the future U.S. 
food and farm policy agenda, 
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DEMOGRAPHIC AND LIFESTYLE TRENDS THAT 
-IMPACT FOOD CONSUMPTION PATTERNS 

Jean Kinsey, University of Minnesota1 

CHANGING FOOD CONSUMPTION 
PATTERNS IN THE UNITED STATES 

Total annual per-capita consumption of food has 
changed less than 4 percent in the United 
States since 1960, ranging from a high of 1,425 
pounds in 1984 to a low of 1,368 pounds in 1974. 
The mix of foods eaten, however, continues to 
change, as does the method of preparation and 
place of consumption. Food consumption patterns 
change with tastes and preferences which are 
influenced by information and exposure to dif
ferent technologies and lifestyles. Patterns 
also change with relative prices, income, and 
shifts in the demographic structure of house
holds. This paper examines factors that appear 
to influence food consumption patterns and 
reports findings of studies that have examined 
the direction and size of their impacts. 

An examination of U.S. per-capita consumption of 
various foods between 1940 and 1981 reveals that 
the largest and smallest amounts were consumed 
either before 1945 or after 1969. Consumption 
of poultry, cheese, _frozen fruits and vegetables, 
and canned vegetables peaked in recent years 
(Figure 1). Canned fruit and beef peaked in the 
1970s. Fresh fruits, vegetables and milk were 
highest in the 1940s and lowest in the 1970s. 
This may seem surprising in view of recent in
creases in the sales of fresh produce, but we 
have a long way to go to equal per-capita fresh 
fruit and vegetable consumption of the early 
1940s. The prices of fresh fruits fluctuate 
often as weather determines supplies, and they 
are highly price elastic. For example, consump
tion of fresh .oranges increased almost six pounds 
per person in 1983 as retail prices fell 25 per
cent (Bunch). 

Figure 2 illustrates the relative changes in 
types of food consumed between 1967 and 1983. 
The recent increase in poultry, cheese, sweet
eners, fruits, and vegetables is clear. Dairy 
product consumption is buoyed by cheese and low
fat milk products while the rate of decline in 
whole milk consumption has slowed from about 
7 pounds per person per year during the 1970s to 
4.4 pounds during the 1980s. Fats and oils are 
not pictured, but the consumption of vegetable 
oils increased 81 percent while consumption of 
animal fats declined 29 percent between 1960 and 
1983. The foods for which per-capita consumption 

1
Kinsey is associate professor, Department of 
Agricultural and Applied Economics. 
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FIGURE 1. High ( *) and Low ( e) Per Capita 
_Consumption of Selected Foods, 
u.s. 1940-1981. 
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increased the most between 1960 and 1983 were low
fat milk (1,681 percent), yogurt (833 percent), 
and apple juice (570 percent). The foods for 
which consumption declined the most were lamb 
(68 percent), lard and veal (66 percent each) 
(Bunch). 

Two ongoing surveys which provide insight into 
households' food consumption patterns are the 
National Food Consumption Surveys of 1955, 1965, 
and 1977 (NFCS) conducted by the U.S. Department 
of Agriculture (USDA) and the Consumer Expendi
ture Surveys 1960-61, 1972-73, and 1980-81 (CES), 
conducted by the Bureau of Labor Statistics (BLS). 
The NFCS shows a significant decrease between 
1965 and 1977 in the percent of households that 
consume any table fats at all (96.1 to 88.9), 
likewise for candy and toppings (47.7 to 13.8), 
tomato condiments (51.9 to 36), canned milk (31 to 
14.7), and fruit (55.1 to 35) (USDA, 1965, 1983b). 
Over the same time period pounds of table fats 
co~umed per household per week dropped by 32 per
cent, while candy and toppings fell 35 percent, 



FIGURE 2. Relative Changes in Per Capita Food 
Consumption, 1967-1983, 
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tomato condiments 21 percent, milk 61 percent, 
and fruits 36 percent. 

The decline in table fats may be partially 
attributed to higher relative prices, but pref
erences were also altered by information about 
the health dangers of consuming excessive 
(animal) fat s . Except for fruit, declines in 
the other foods may be attributed largely to a 
decline in household size , especially to the 
decreased percentage of households with small 
children. Demographic impacts will be dis
cussed more fully later. 
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In the same period there was a significant in
crease in the percent of households that con
sumed fruit and vegetable juices (65.2 to 74.6), 
frozen desserts (53,6 to 63.4), frozen fish (9.5 
to 27.5), ready-to-serve soups, sauces, and 
gravies (2.2 to 10.4) and canned or frozen mix
tures (7,4 to 22) . These numbers reflect a 
change in the manner and extent to which foods 
are processed since there was an overall decline 
in fruit and fish. Household consumption in
creased mos t dramatically for ready-to-serve 
sauces (300 percent), canned and frozen mixtures 
(141 percent), and frozen fish (47 percent). 



The increases in juices and fish may be attrib
uted to growing preferences for healthy foods 
and convenience. Increases in frozen desserts 
and ready-to-serve sauces and mixes can also be 
attributed to a growing preference for con
venience. 

The CES shows that food away from home (FAFH) 
grew from 17 to 32 percent of household food 
expenditures between 1972-73 and 1980-81. The 
biggest increases in FAFH expenditures were in 
the oldest households (over age 65), the lowest 
income households (bottom 10 percent) and in 
two-person households with increases of 85, 121, 
and 97 percent, respectively (U.s. Dept. of 
Labor, p. 2). The rapid increase among these 
groups reflects smaller household size, 
increased i ncomes and health ·of the elderly, 
increased incomes of two-person and dual-earner 
households, and an increased availability of 
inexpensive food away from home. 

In summary, food consumption patterns over the 
last few decades show increases in poultry, 
cheese, frozen fish, fresh and frozen fruits 
and vegetables, and FAFH; declines are seen in 
red meats, whole milk, and animal fats. These 
trends are magnified by demographic trends. 
They also reflect an evolution in health and 
nutrition information, much of which is summa
rized in USDA's 1980 "Dietary Guidelines for 
Americans. " 

Impacts of changes in income, household size, 
and age on food consumption patterns will be 
discussed in the next section. The influence 
of lifestyle trends will be examined in the 
third section. Increasingly desirable charac
teristics of food will be discussed in the final 
section along with some implications of these 
preferences for food and agricultural poli cy. 

Income 

DEMOGRAPHIC PATTERNS AND 
FOOD CONSUMPTION 

In the United States, real per-capita disposa
ble income rose an average of 2.3 percent per 
year between 1940 and 1980 with the fastest 
growth rate in the 1960s. The effect of income 
growth on food consumption patterns depends on 
the l evel of income and on the income elasti
city of specific foods. If the overall income 
elasticity of food-at-home expenditures is 
between 0.31 and 0.64 (Johnson et al.), a 2 per
cent increase in income will lead to a 0.6 to 
1.2 percent increase in food expenditures. The 
quantity of food purchased will increase even 
less since higher priced quality and built-in 
s ervices are purchased as consumers' incomes 
rise, particularly when food expenditures are 
above subsistence level. Not all foods have 
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positive income elasticities. Those that do not 
are called inferior goods because increases in 
income lead to a decline in expenditure (or quan
tity demanded). Smallwood and Blaylock found 
several foods with negative income elasticities 
including pork, eggs, potatoes, dark green vege
tables, processed milk, cereal products (except 
prepared flour mixes and bakery goods), sugar, 
jellies, canned and dried fruits and vegetables, 
and semicondensed soups. In their study income 
elasticities for food averaged .32. Higher
than-average income elasticities were found for 
frozen fruits and vegetables, frozen fruit 
juices, cheese, nuts, alcoholic beverages, shell
fish, fresh vitamin e-rich fruits (not citrus), 
and FAFH. 

Table 1 compares the rate of growth in the 
price and consumption of selected foods between 
1968 and 1983. A high rate of price increase is 
not necessarily correlated with a low rate of 
growth in consumption. For example, the price 
of frozen fruits increased 8.3 percent per year 
and per-capita consumption increased 1. 7 percent 
while the price of canned fruits grew 7.5 per
cent but quantities decreased 2.2 percent. 

TABLE 1. Rate of Growth in Price, Rate of 
Growth in Per Capita Consumption, and 
Income Elasticity for Selected Foods, 
1968-1983. 

R.au of bte of Growth 

Food Ty!M' ~r:'(;.f c:nesr~~ti~~/ El~~~~~~/ 

Frozen Fruita 8. 3 1.7 +.63 

Ba.ke ry Good• 8 .2 MA +.15 

Frozen Vegetablu 8 .0 3.8 +. 43 

Canned Frui tS 7. 5 - 2 .2 +. 15 

Cereals 7. 3 .l -.12 

Food At Rome 6. B NA +. 15 

Food Away Fro• Ko .. 6. 7 NA +.81 

Fresh Vegetables 6 . 7 . ) +.18 

Jie.at/Fhh/Poultry 6.5 .5 Poultry +.17/Haat. +.12 

Canned Veae.tablea 5.9 -. 7 -. 10 

Cheeee 5.4 4.2 +. J2 

Ft'esh FruiU 5.) 1.0 +. 24 

Fresh Hille. 5.0 - 3.7 +.OS 

SOURCE: 

aCPI is the Consumer Price Index. u.s. Dept. 
of Labor, Bureau of Labor Statistics, Monthly 
Labor Review, June 1969, July 1971, June 1981, 
July 1984. 

b 

c 

u.s. Dept. of Agriculture, Food Consumption. 
Prices. and Expenditures, ERS Statistical 
Bulletin 694. 

Smallwood D., and J. Blaylock, Impact of 
Household Size and Income on Food Spending 
Patterns, Technical Bulletin 1650. USDA/ERS, 
May 1981. 



Canned fruits, canned vegetables, and fresh 
milk all had negative growth rates over that 
period. 

Changes in per-capita consumption, although cer
tainly influenced by relative prices, are sub
ject to other economic, demographic, and 
technological forces that shift the demand 
curve. Increased average age of the population 
undoubtedly played a part in shifting back the 
demand for fresh whole milk. Available tech
nology can dramatically change the form of food 
supplied, its cost, and convenience. The avail
ability of freezing and freezer technology 
probably acted to shift back the demand curve 
for canned fruits and vegetables while shifting 
out the demand curve for their frozen varieties. 

Estimated income elasticities are shown in the 
third column of Table 1. Income elasticities 
impact on demand (1) via their effect on the 
price elasticity and (2) by shifting demand. 
Very small but positive income elasticities 
( < .15) were reported for canned fruits, bakery 
goods, total food at home, meat, and fresh milk. 
Except for total food at home, each of these 
categories comprises only a small share of the 
household budget. These two factors mean that 
the income effect of a price change is quite 
small and, therefore, the price elasticities of 
these foods will be less than for foods with 
higher income elasticities, ceteris paribus.2 
The rate of growth in per-capita consumption for 
these foods actually was quite low or negative, 
reflecting in part a small income effect of 
changing prices. 

Two foods listed, cereals and canned vegetables, 
had negative income elasticities. A negative 
income elasticity affects quantities demanded 
by dampening the price elasticity. Therefore, 
as prices rise, the consumption of inferior 
goods will decrease relatively little. A nega
tive income elasticity also shifts the demand 
curve backwards as incomes rise just as a posi
tive income elasticity shifts the demand curve 
out, ceteris paribus. For most of the food 

2eii = Eiilu- winy• The elasticity version of 
the Slutsky equation helps clarify this point. 
Since the pure substitution effect ( Eiilu> is 
always negative, subtracting a small positive 
income elasticity (ny) does not increase the 
overall negative price elasticity (Eii) very 
much. The smaller the budget share (wi), the 
smaller the impact of ny as well. If ny is 
negative but less than Eii l·u, £ii is still 
negative but less negative than it would be 
if ny were positive. Inferior goods are less 
price elastic than superior goods, given the 
same substitution effect. 
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categories in Table 1, the increase in per
capita consumption in the face of rising prices 
can be explained by an outward shifting demand 
curve due to rising real income and/or changing 
tastes. Where growth in consumption fell, the 
demand curve shifted back. In the case ofcanned 
vegetables this may be attributed, in part, to a 
negative income elasticity. Figure 3 illustrates 
this phenomenon. At the original price P0 , XA 
is demanded at point A. The demand curve for a 
superior good is represented by Ds, for an 
inferior good by Dr• Assuming equal substitu
tion effects, Dr is less elastic. If the price 
increases to pl• demand falls to xb for the 
inferior good and Xc for the superior good. If 
real income subsequently increases, Ds shifts 
out to D's and quantity demanded shifts out from 
Xc to Xc· Dr shifts back to D'r and quantity 
demanded shifts back from Xb to XB• Factors, 
including income effects, that shift demand have 
important impacts on quantities consumed inde
pendent of changes in relative price. Table 1 
illustrates the reality of some income-induced 
shifts in the demand curve: outward for frozen 
fruits and vegetables and cheese, backward for 
canned vegetables. 

Continued rising real incomes will continue to 
alter the form in which food is demanded and the 
types of foods eaten but, in affluent societies, 
will not increase overall food consumption very 
much. Since income elasticities are higher at 
the lower end of the income scale, redistribu
tion of purchasing power by means such as the 
food stamp program increases food consumption 

FIGURE 3. Effect of Income Elasticity on Demand. 



more than equivalent income increases across 
all households. The primary impact of rising 
incomes on food consumption patterns of high
income households is through its effect on the 
value of time and the willingness to pay for 
value added, quality, and variety. Increased 
demand for variety, high quality, and con
venience may be expected to continue, but little 
or no increase in overall quantity will result 
from further increases in u.s. personal income. 

Household Size 

As the number of persons living in U.S. house
holds continues to decline or to remain small, 
the preferences of smaller households will 
dominate food consumption patterns. Thepercent 
of one- and two-person households increased 
132 and 24 percent, respectively, between 1940 
and 1982, while the average household size went 
from 3.8 to 2.7 persons. Factors contributing 
to this phenomenon are a lower birth rate, 
increased divorce, longer· life span, later 
marriage, and increased incomes allowing both 
older and younger persons to maintain households 
of their own. 

Smaller households spend more per person but 
allocate a smaller share of their budget to food 
than do bigger households. This is partly be
cause bigger households typically have a lower 
per capita income and realize more economies of 
scale in food consumption. Smaller households 
spend a larger share of their income on FAFH. 
In 1981, for example, one-, three-, and five
person households spent an average of 45, 31, 
and 27 percent of their food budgets on FAFH. 
Their food budgets averaged $26, $19, and $16 
per person per week, respectively (u.s. Dept. 
of Labor, p. 31). 

Studies examining food consumption in small 
households (Le Bovit, Salathe, Sexauer & Mann) 
have found that members of smaller households 
consume relatively large quantities of poultry, 
fruits and vegetables (except potatoes), bakery 
products (except bread and cereal), cheese, 
fish, and soft drinks, High-income single 
householders and single males spent about 30 
percent more on frozen dinners and snacks than 
low-income or single female householders. High
income single males exemplify a growing number 
of purchasers of convenience foods, They can 
afford convenience and they typically have 
minimal cooking skills, little preference for 
cooking, or little time for food preparation. 

Comparison of households' real expenditures in 
different food categories between the 1972-73 
and 1980-81 CES reveals the influence of 
changing household size on food consumption 
patterns. In Table 2, the first four columns 
show the percentage change in real food expen-
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ditures per household of selected sizes for 
selected food types in 1972 prices. With the 
exception of poultry and dairy products, real 
food expenditures fell for all food categories 
in single person households (Column 1), Except 
for fresh fruits, beef, and poultry, they also 
fell in the largest households (Column 4). When 
real average weekly expenditures per household 
are adjusted by the total number of different 
size households in the U.S., the picture changes, 
sometimes dramatically. For example, expendi
tures per single person household for FAFH and 
fresh fruits declined by 6 percent over the 
9 year period (Column 1), but total expenditures 
by all single person households increased 28 to 
29 percent (Column 5). This was due to a 36 
percent increase in the number of single person 
households. The decline in the number of large 
households shifted demand away from the consump
tion of beef, fresh dairy, and processed vege
tables, A trend toward the consumption of FAFH, 
dairy products, poultry, and processed and fresh 
fruits is indicated by many positive aggregate 
expenditure changes for households of one, two, 
and four persons (Columns 5-7). The effect of 
household size on food consumption patterns is 
fairly dramatic and more predictable than the 
effect of some other household demographic 
characteristics such as age, 

Age 

The age distribution in the United States has 
varied due to the famous baby boom of the 1940s 
and 1950s, Figure 4 illustrates how the baby 
boom population bulge will move through the 
population in the coming decades, 

By the year 2030 the age distribution is ex
pected to be fairly even. This implies, however, 
a large increase in the proportion of elderly 
people. The elderly dependency ratio (persons 
over 65 per 100 adults age 18-64) is projected 
to rise from about 12 in 1950 to 32 in 2030 
(U.S. Department of Commerce, 1984b). The large 
numbers of elderly will hold down the disposable 
incomes of younger workers who will contribute 
an increasing portion of their incomes to sup
port the nonworking (increasingly elderly) 
population, The intergenerational transfer of 
income to the elderly will amplify the influence 
of their numbers on the demand for specific 
types of food, 

The increased proportion of elderly persons can 
be attributed to declining birth rates and death 
rates. Birth rates declined from a high of 25 
per 1,000 population in 1955 to 16.2 in 1980. 
Death rates declined from 10.8 per 1,000 popula
tion in 1940 to 8.9 in 1980. At the same time 
there has been a significant increase in life 
expectancy, For people born in 1946, lifeexpec
tancy was 60.8 years for men and 65.2 years for 



TABLE 2. Percentage Change in Real Average Weekly Food 
Expenditures 19 72-1981 for Selected Food Types. a 

Change per Household for, Adjusted for the Change in the 

1 

Food Away From Home - 6 

Food At Home -17 

Dairy Products 0 

Fresh Dairy -26 

Processed Fruits - 8 

Fresh Fruits - 6 

Processed Vegetables -26 

Fresh Vegetables - 4 

Beef -32 

Poultry + 4 

Percentage change in number of 
households between 1972 and 1981: 

3 Rounded to nearest percent. 

Each Household Size 

2 4 

+ 7 - 3 

-17 -18 

+ 2 0 

-24 -23 

- 6 +11 

+ 6 + 6 

-29 -26 

-15 -14 

-32 -26 

+ 1 + 4 

Number of Households of Each 

>6 1 2 4 

- 8 +29 +30 + 3 

-13 +13 + 1 - 4 

- 9 +36 +23 +17 

-22 + 1 - 8 -11 

- 4 +26 +15 +28 

+11 +28 +29 +23 

-35 0 -13 -32 

- 9 +30 + 2 -15 

+ 7 - 7 -17 -15 

+26 +41 +23 +21 

+36 +22 +16 

Total 
Size 

>6 

-33 

-36 

-33 

-42 

-29 

-18 

-52 

-33 

-21 

- 7 

-26 

SOURCE: Consumer Expenditure Surveys 1972-73 and 1981-82, BLS Bulletins 2173 (September 1983) and 
1992 (1978). 
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women; in 1982 it was 70.6 years for men and 
78.1 years for women, and by 2010, with average 
mortality projections, it is expected to be 
73.8 years for men and 81.5 years for women 
(U.S. Department of Commerce, 1984a). More than 
20 percent of the population is expected to be 
over age 65 by 2030. An increasing number will 
be over age 80. 

Food consumption patterns are affected by a 
changing age distribution, though perhaps not in 
the manner often assumed. Studies which have 
analyzed the impacts of age on food consumption 
patterns imply that an aging population will 
increase the consumption of foods eaten inrela
tively large quantities by currently elderly 
people. If this implication is correct, then 
an increasing number of elderly persons will 
result in an increase in the consumption of 
cheese, poultry, coffee, and tea (Salathe) and 
a decrease in the consumption of some cereal 
products, milk, soft drinks, red meat, prepared 
foods, and FAFH (Gallo et al.). Elderly living 
alone spend a relatively large portion of their 
food budget on fresh fruits and vegetables, 
cereals, bakery products, and poultry (Buse & 
Fleischner). Expenditures on FAFH have been 
relatively low for older households (Figure 5), 
but rising incomes and longer life spans for 
men could change the picture. Upper-income, 
elderly, single females and males were found to 
spend 25 and 44 percent of their food budget, 
respectively, on FAFH compared to 11 and 15 per
cent for those with low incomes (Sexauer and 
Mann). The elderly, however, are no longer the 
poverty class. The average before-tax income 
of elderly families, adjusted for inflation and 
excluding benefits such as Medicare and food 

FIGURE 5. 
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stamps, increased 17 percent from 1970-1983 
while it decreased 0.3 percent for those ages 
25-64. Per-capita family income was higher for 
the elderly than for younger persons in 1983 
($9,080 vs. $8,960). The elderly are becoming 
more affluent relative to younger households and 
as they do, their eating habits are expected to 
include more FAFH. 

There is danger in assuming that those who are 
now age 40 or 50 will have the same food pref
erences when they are age 70 as people who are 
now age 70. Food habits established over a 
lifetime are likely to persist. If one wants to 
know what 70-year-olds will want to eat in the 
year 2000, it may make more sense to look at the 
consumption patterns of those who are age 55 in 
1985 than at the consumption patterns of 70-year
olds in 1985. 

There are, however, some rather standardphysio
logical changes accompanying age that impact 
food consumption. Daily caloric needs diminish. 
Excessively fatty and salty foods are generally 
not compatible with the health of the elderly. 
They are less likely to experiment with new, 
exotic foods or to take chances with foods that 
may make them ill. They will spend less time 
cooking. These general characteristics are com
patible with the consumption trends reported 
above for the elderly. 

LIFESTYLE TRENDS 

Health and Fitness 

Vastly improved information about the links 
between diet and health, nutrition and appear
ance, and food consumption and longevity have 
led to significant changes in food consumption 
and preparation methods. Americans are moder
ating their intake of foods high in (saturated) 
fats, cholesterol, sodium, sugar, and alcohol. 
Foods high in fiber and diets with adequate 
starch are common. Eating a variety of foods, 
exercising, and maintaining normal body weight 
are standard practices of a growing number of 
people. All of these practices were promoted 
in USDA's 1980 Dietary Guidelines for Americans. 
Even though they were controversial when first 
published and even though food habits change 
slowly, there is ample evidence that American's 
eating patterns are evolving in the direction of 
those dietary guidelines. 

A 1979 USDA health survey revealed that 61 per
cent of the sampled households had someone on a 
weight reduction diet during the past year. Of 
those households that had made a health-related 
change in their diets, 43 percent decreased 
calories, 52 percent decreased sugar intake, 
28 percent decreased fat and cholesterol, and 
20 percent decreased sodium (Jones and Weimer). 



A 1985 survey revealed that sugar and salt have 
become the main concern of 20 percent of food 
shoppers, replacing additives and preservatives 
as the main food worry (Kiplinger). An increase 
in nutrition education, nutritional labeling, 
and general knowledge about how diet and health 
are linked has both led and followed a ground 
swell of concern about physical fitness. This 
trend is likely to continue to impact food con
sumption patterns. If decreasing or control
ling calorie intake continues to be a major 
concern, nutrients will need to be consumed more 
intensively (in fewer foods). This could lead 
to more fortification of lower caloried food. 
It will encourage the decline in fat and sugar 
consumption and increase the demand for fresh 
fruits, vegetables, and whole grains. It will 
also increase the demand for information about 
the nutritional content of all foods. 

Labor Force Participation 

The most well-known trend in U.S. labor force 
participation is the increasing number of women 
who have entered and stayed in the labor force 
on a full-time basis, whether or not they have 
small children. A lesser known trend is the 
decrease in labor force participation rates for 
men. Table 3 shows a doubling of labor force 
participation between 1940 and 1982 for women 
in every age category. The labor force parti
cipation rate increased fourfold for women with 
children under age 6 and more than doubled for 
those with children ages 6-17 between 1950 and 
1980. By 1982, 68 percent of women ages 25 to 
44 were in the labor force. In 1952, 57 per
cent of working women worked full time. Thirty 
years later 73 percent worked full time com
pared to 86 percent of working men. 

In 1981, both spouses were earners in 40 per
cent of married families. Their median income 
was $27,696 compared to $21,702 for a married 
family with the husband as sole earner. 
Working wives increased median family income 
28 percent over that of families with only an 
employed husband. The proportion of single
earner families decreased from 59 percent in 
1940 to 28 percent in 1981. 

Over 90 percent of married men under age 55 
were in the labor force in 1982 but the parti
cipation rate for single men was consistently 
less. Only half of single men under age 20 and 
between ages 55 and 64 were in the labor force. 
A similar pattern existed for divorced, widowed, 
or separated men. 

The labor force participation rates of men and 
women appear to be converging. Men are gaining 
time for leisure and household work as women are 
giving it up. Evolving time allocation patterns 
are expected to change the way households do 
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TABLE 3. Labor Force Participation Rates in the 
United States, 1940-1982. 

Men Women 

Over Age Age Over Age Age 
Year Aee 16 25-44 55-64 Age 16 25-44 55-64 

- percent -

1940 79.0 94.0 83.8 25.4 30 .0 16.4 

1950 86.4 97 .0 87.0 33. 9 36.5 27 .o 
1960 83 . 3 97 .0 86.8 37. 7 46.6 37.2 

1970 79 . 7 96 .a 83.0 43.3 48.0 43.0 

1982 76. 6 95.0 70.2 52 . 6 68.0 41.8 

Married Women - Spouse Present 

(by age of children) 

With No With Onl y With Only 
Children Children Chi ldren 

Year Total Under Age 18 Age 6-17 Under Age 6 

- percent -

1940 16.7 NA NA NA 

1950 23.8 30.3 28 . 3 11.9 

1970 40.8 42.2 49.2 30.3 

1982 51.2 46.2 63.2 48.7 

their shopping, cooking, and entertaining. 
These changes in turn impact patterns of food 
consumption. The extent to which men have in
creased their participation in food shopping and 
preparation is not ~ell-documented but casual 
observation indicates men participate in food 
shopping, preparation, and service long before 
they participate in other household tasks. 
Their preferences and skills have impacted and 
will continue to impact food consumption pat
terns. A study of sex differences in food 
expenditures(Sexauer and Mann) found that men 
spent more money on food, especially when they 
were young. They also bought more beef, pro
cessed meats, dairy products, and prepared 
foods. Women spent more on cereal products, 
poultry, fruits and vegetables, sweets, and fats 
and oils. 

The major impact of women's increased time in 
the paid labor force has been to increase house
hold incomes. The primary effect on food 
consumption is expected to increase the demand 
for variety, high and predictable quality, and 
services. Households with employed wives con
sistently spend larger portions of their food 
dollar on FAFH. Kinsey found that income earned 
by part-time working wives increased and income 
earned by full-time working wives decreased the 
household's marginal propensity to consume FAFH. 
The primary explanation of that finding is that 
wives who are employed full-time do not have 
time to eat out unless it is in a relative fast 
service (and coincidentally inexpensive) 
restaurant. 



Eating Out 

An increase in eating away from home is encour
aged by increased incomes, smaller household 
size, increased labor force participation, de
creased culinary skills (Morris, 1985b), and a 
plethora of convenient, inexpensive restaurants. 
The National Restaurant Association reported the 
number of breakfast and lunch customers in
creased 18 percent between 1977 and 1984 
(Alsop). Even though growth in FAFH expendi
tures slowed a bit in the 1980s, a significant 
portion of total food continues to be eaten 
outside the home. 

Part of the increase in FAFH is due to travel 
and institutional feeding. Higher income people 
and elderly who retire early and/or with afflu
ence are traveling more. This means they will 
eat more meals away from home, As the elderly 
live longer, the aged population will increase. 
By 2030, 8 million people are expected to be 
over age 85 compared to 2.2 million in 1980, 
Many of the aged will live in group homes or 
care facilities, Between 1960 and 1980 the 
percent of the total population living in group 
homes or institutions declined slightly (0.3 
percent), but the proportion living in college 
dormitories doubled while the percent of per
sons over age 65 who lived in homes for the 
aged increased steadily from 3.5 percent to 
5.5 percent (u.s. Dept. of Commerce-Statistical 
Abstracts). Twenty-five percent of those over 
age 85 are in nursing homes. Institutional 
eating places account for about a quarter of 
the total retail value of FAFH but they serve 
more people than commercial eating and drinking 
places combined (Putnam and Van Dress). 

Eating and drinking places expanded rapidly 
during the 1980s, creating more than twice as 
many jobs as any other u.s. industry (u.s. 
Dept. of Commerce, 1985). Fast food and 
limited menu restaurants grew from about one
fourth of the eating places in 1963 to almost 
half by 1983. Fast food places had 5.4 percent 
of the away-f rom-home food market in 1958 and 
30.1 pe rcent in 1982. One of four dollars 
spent eating out was spent in fast food outlets 
in 1958 compared to almost one of two such dol
lars in 1985 (Manchester and Lipton), This 
growth in the fast-food business and in the 
number of breakfasts and lunches being served 
relative to dinners helps explain a s lowing of 
FAFH expenditures while the number of meals 
eaten out increases, The average cost of these 
types of meals is considerably less than din
ners in full service restaurants--a relatively 
waning form of eating out. 

The implications of these trends for food con
sumption patterns are not totally clear, but 
one could expect an increase in f oods eaten out 
f or breakfas t (bakery products, eggs, fruit, and 
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C'.offee) and a relative decrease in typical din
ner foods such as meat entrees, rich (sugar and 
cream) desserts, and more expensive alcoholic 
beverages. 

INCREASINGLY IMPORTANT 
FOOD CHARACTERISTICS 

The demographic and lifestyle trends discussed 
above complement the effect of affluence on food 
demand and consumption patterns. In a society 
with an abundant supply of food, ample substi
tutes in every food category, and relatively low 
food expenditures, "up-scale" characteristics of 
food significantly affect food choices. Four 
characteristics of food appear to be growing in 
importance among u.s. consumers. 

The first characteristic is convenience. 
Increased incomes and labor force participation 
have raised the value of time, particularly for 
women. Smaller households are less inclined to 
prepare full meals at home, New technology in 
household food preparation, especially microwave 
ovens, and concomitant innovations in food pro
cessing continue to decrease the time needed to 
prepare a meal for home consumption. The gener
ation growing up with microwave cooking will have 
different expectations about meal preparation 
time and about how food should taste. They will 
have a different set of cooking skills. 

Industry studies s how that most consumers choose 
foods that can be prepared in less than 20 min
utes, They do not want to spend over 30 minutes 
prepari ng a meal and they do not want to dirty 
over two pots or pans, It is estimated only 
about 30 percent of meals a re now old-fashioned 
home-cooked meals, and most of the "cooking" 
takes place on the weekends (Morris, 1985b). 

USDA defines convenience foods as those which 
are fully or partially prepared and which trans
fer significant time, culinary skill, or energy 
from the homemaker's kitchen to commercial f ood 
processors and distri butors (USDA, 1983a, p. 40). 
This does not include f resh produce which can be 
eaten raw or with mini mal preparati on and is, 
t herefore, extremely convenient. Convenience 
foods and FAFH together took almost 60 percent 
of the food dollar in 1978; this is certain to 
be higher by 1985, A recent study based on the 
1977-78 NFCS found that whites, people under 
age 35, and those employed allocated the largest 
share of their food dollar to convenience foods. 
Foods eaten a t home tha t embody considerable 
processing services were found to have higher 
price elasticities but were no more income e las
tic t han nonconvenience foods (Capps et al.). 
Most grain products and all beverages were sold 
as convenience foods in 1977-78 (Figure 6). 
Given the subsequent increase in frozen entrees, 
the consumpti on of cheese, yogurt, and other 



FIGURE 6. Portion of Various Food Types "Sold 
as Convenience Foods, 1977-78. 

Meat, Milk 
poultry, products 
fish. beans 

Grain 
products 

Vegetables Fruits Fats 
and oils 

Sugat 
and 
sweets 

Other 

Nonconvenience 
foods 

Convenience. 
foods 

Based on 1977-78 data. Meat group includes eggs, nuts, peanut butter. Beverages include beverage 
powders and mixes, ades, punches, regular soft drinks, alcoholic beverages. Other includes diet soft 
drinks, plain coffee, tea, cocoa. Mixtures are in group of main ingredient. 

SOURCE: USDA, National Food Review 29, ERS, Winter/Spring 1985, p. 40. 

dietary changes, the portion of all foods sold 
in convenient forms is expected to be even 
greater in 1985 and increasing. 

Consumers are increasingly willing to pay for 
value added to their food. The value added 
generally comes in the form of services which 
decreases preparation time. Consumers are also 
apparently willing to pay for value added in 
the form of status, image, or better taste. For 
example, $3 and $4 frozen entrees were selling 
much better in 1985 than $1.19 TV dinners. 
Some argued the entrees taste better, or meet 
their nutritional needs (low caloried). Others 
said that serving what appears to be "the best'' 
of convenience foods assuages their guilt from 
not cooking (Morris, 1985a). Whatever the 
reason, consumers are placing a higher priority 
on quality foods, the second major characteris
tic that is increasingly important. · 

Although food quality is an extremely subjec
tive and individual matter, it most certainly 
includes products that are safe, fresh, clean, 
ripe, crisp, and blemish free. It also 
includes foods processed in such a way that 
they retain their original nutrients, textures, 
and flavors. Reliability is another dimension 
of high quality. It explains brand loyalty and 
the worldwide success of. fast food chains that 
specialize in quality control. The willingness 
to pay for quality is a ramification of afflu-
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ence, exposure, and information. Once consumers 
have experienced high-quality foods and/or foods 
with consistent quality, many will prefer them. 

The third increasingly important food character
istic, diversity, is closely related to quality, 
It is a direct function of income, experience, 
and access. Empirical studies show that as 
expenditures increase, the variety of foods (and 
other goods) increases (Shonkwiler et al., and 
Lee et al.). This is consistent with utility
maximizing theory: although there are diminish
ing returns to individual goods, there is no 
global satiation. If indeed, diversity in
creases utility, consumers can be expected to 
use additional income to purchase a wider vari
ety of foods. This has been part of the secret 
of the success for some of the new superstore
supermarkets (Weiner and Morris). Consumers can 
find "everything" they want, from breakfast 
cereal to exotic fresh seafoods, from white 
bread to fresh bran muffins, from gourmet mus
tards to hot dogs. Demand for new foods and a 
varied diet will grow faster than demand for 
more familiar foods. 

The fourth increasingly important characteristic 
of food, healthfulness, is not new. However, 
healthy food today means far more than suste
nance. It includes freedom from substances that 
may be carcinogenic. It includes minimizing the 
destruction of natural nutrients during proces-



sing and carefully controlling the use of addi
tives and preservatives. It includes selecting 
a combination of foods that provide the optimum 
amount of calories, fat, sodium, and sugar. 
With improved nutritional and health informa
tion, consumers see an opportunity to exercise 
some control over their own lives. The oppor
tunity to manipulate their own health, appear
ance, and longevity is irresistable to many. 
They will continue to respond to new information 
and technology with new food consumption pat
terns. 

FOOD AND AGRICULTURAL 
POLICY IMPLICATIONS 

The food and agricultural policy implications 
of these trends are many. First, and most 
simply, they call for continued health and 
safety regulations for food production, proces
sing, and sales. They also argue for a con
tinued flow of nutritional and health 
information to the broadest possible audience. 
Information comes in many forms including for
mal education, mass media, news stories, 
ingredient and nutritional labeling, and even
tually, more informative menus. One reason 
restaurants have thus far been able to under
label, and in some cases mislabel, products is 
that fairly stringent health and safety regula
tions have kept consumers from becoming ill most 
of the time. However, an increasing number of 
special dietary needs or preferences will even
tually dictate more information about foods 
served away from home. The informed consumer 
is, after all, in the best position to protect 
himself or herself and to act responsibly in 
the marketplace. 

At a slightly more complex level, food consump
tion trends call for more broadly based and 
realigned support of agricultural production. 
It is not sensible to continue pouring funds 
into the production and subsidization of crops 
and livestock which are facing diminished 
demand while demand for other foods increases 
faster than the supply. Trends and changes on 
the demand side of the market must be consid
ered if a successful market-oriented food and 
agricultural policy is to be implemented. 

Consumption is determined by many factors other 
than availability. Many of them were explored 
in this paper. As long as an adequate (if not 
excess) total supply of food exists and sUbsti
tutes for specific types of food abound, it is 
possible that the effective demand for specific 
types of foods will be less than the supply at 
all reasonable prices. There exists some finite 
quantity of food that people can consume with
out endangering their health. u.s. consumers 
appear to be reaching that limit and the growth 
in effective food demand from the rest of the 
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world is apparently both slow and unpredictable. 
Consideration of total food demand (domestic 
and foreign) is not only reasonable but essen
tial when designing policies to promote the 
production of food that is to be marketed via 
the public or private marketplace. 
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THE NATURE OF THE DEMAND FOR FOOD 

Rueben C. Buse, Thomas L. Cox and John A. Glaze, University of Wisconsin-Madison
1 

INTRODUCTION 

Proposals for the 1985 farm bill carried many 
implications for U.S. consumers. Analysis of 
the potential implications of this legislation 
for consumer welfare depends heavily upon the 
demand parameters used to evaluate the conse
quences of changes in food and agricultural 
policies. Since the work of Buse, Buse and 
Salathe, and George and King, there has been 
little if any published research on the para
meters of consumer demand behavior covering the 
gamut of f oods or on changes in those para
meters . There have, however, been a number of 
studies on particular types of food (e . g ., 
Blaylock and Smallwood (1983) for dairy products 
and Haidacher, et al., for meat, poultry, and 
fish) . 

U. S. demographics are dynamic: family size is 
decreasing; living arrangements are changing; 
the number of two-earner families is growing; 
there are fewer blue-collar and more white
collar workers; more families are living in the 
suburban and rural areas . Additionally, the 
percentage of household income devoted to food 
is declining, and we are including more fruits 
and vegetables and less fats and red meats in 
our diet. Consequently , demand response to 
price and income may be changing as well . 
Theory tells us that as food expenditures become 
a smaller part of a household's income, the 
household becomes less sensitive to price and 
income changes. Le Bovit and Hama report 
differences in food expenditures over time and 
posit some reasons for the observed changes. 

Variations in consumption acr oss the United 
States probably reflect different socioeconomic 
forces and relative price relationships. The 
Uni ted States is so large and demographically 
diverse that consumers have been affected 
differently by factors s uch as custom, habit, 
promotional campaigns, economic activity , 
climate, economic s truc ture, ethnic mix and 
trad i tion. There is no reason to expect that a 
southern rural household r esponds to price and 
income changes in the same way as a west- coas t 
urban household, or that a single person pro
f essional household i n an east-coast urban area 
all ocates its income in the same way as an 
equivalent household in the sou thwest. 

1 
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Finally, there is also the question of the 
equivalency of consump tion behavior of particular 
households across time. The implied assumption 
of cross section analys i s is that when a typical 
household is observed under different age, occu
pation, family size, or income conditions, any 
household with the same characteristics will 
behave in the same way. For example, a 35-year
old household head will distribute his income 
like a current 65-year-old household head upon 
reaching 65 years of age ceteris paribus. This 
runs counter to casual observation. The habits 
and l i festyle of a 35-year-old will likely be 
different a t 65 years of age from those of a 
household head currently 65 years old. 

In summary, the demand for food may differ in 
various areas and population subgroups of the 
United Sta tes. Additionally, th i s potentially 
diverse structure of demand may be changing over 
time. The objective of this study is to examine 
the available da ta for evidence of these 
changes. 

Observed demand behavior is determined by the 
consumer's underlying preferences, economic 
environment and, according to economic theory, 
the optimizing process. Thus , changes in demand 
paramete r estimates could be a cons equence of 
changes in the underlying utility function and 
the optimization process , both of which are 
unobservable, as well as changes in the set of 
priceD and income faced by the household . Given 
our current knowledge and t he state of the art, 
isolating and measuring those effects is 
difficult -- perhaps impossib le. Although 
direct evidence of the utility functions and 
decision processes are unobta inable, i ndirect 
evidence is available by comparing two cross
sectional household expenditure studies, the 
1972-73 Bureau of Labor Statistic's Consumer 
Expenditure Diary (BLS/CED) and the U. S. Depart
ment of Agriculture's 1977-78 Nationwi de Food 
Consumption Survey (USDA/NFCS). 

The BLS/CED data were obtained via a diary that 
the responding household used to record food 
expenditures duri ng a two-week period between 
June 1972 and June 1974. The final data set 
cont ains 23,186 households. The USDA/NFCS was 
conducted between April 1977 and March 1978 and 
includes 14,930 households . Both data sets 
contain detailed i nformation on food expendi
tures and/or consumption, income, and other 
s ociodemographic characterjstic s on a s tratified 
area probability sample of households i n the 48 
contiguous states. 



This paper examines these data for evidence of a 
changing demand structure between 1972-73 and 
1977-78 across the four major regions and across 
household types. The following section de
scribes the data and adjustments required to 
maximize comparability. Section III discusses 
the economic and analytical model, while Section 
IV presents the results. The final section pre
sents some concluding observations and implica
tions of the findings. 

II. THE DATA AND ADJUSTHENTS FOR COMPARABILITY 

Reliable comparisons across the two data sets 
~as much more difficult than originally antici
pated. In order to apply a model to both data 
sets, dissimilarities in methods, procedures, 
and definitions needed to be taken into account. 

The USDA/NFCS and BLS/CED differ in several 
respects. First, the USDA/NFCS survey reported 
the money value of food and beverages consumed 
rather than purchased during the survey period, 
so it included home-produced food and food 
received as a gift or as pay. Second, the 
USDA/NFCS excluded a household from the survey, 
if any member did not consume at least 10 or 
more meals from household food supplies during 
the seven-day reference period, while the 
BLS/CED survey had no minimum. This resulted in 
fe~er one-person households in the USDA/NFCS and 
a lo~er percentage of BLS/CED households report
ing expenditures on some of the most important 
food groups. Third, the USDA/NFCS excluded 
sales tax on the value of food purchased for 
home consumption while the BLS/CED included it. 
Fourth, the USDA/NFCS recorded food as it was 
brought into the household from the store and 
consumed during a one-week period bet~een April 
1977 and March 1978, while the BLS/CED recorded 
purchases during a t~o-week period bet~een June 
1972 and June 1974. Fifth, in the BLS/CED 
household income (subdivided into seven compo
nents) was recorded for the 12-month period 
prior to date of the interview, while the 
USOA/NFCS recorded income for the calendar year 
preceding the data collection period as well as 
income for the previous week or month. Sixth, 
the definition of expenditures was not compar
able. The BLS/CED reported food and drink 
expenditures for 287 different items while the 
USDA/NFCS reports 3,831 different items. 
Furthermore, there was little consistency in how 
individual items were aggregated into groups 
between the two surveys. For example, butter 
was included with dairy products by the BLS/CED 
and in fats and oils by the USDA/NFCS. Finally, 
the distribution of data was quite different 
between the two surveys. In the BLS/CED, 812 
households reported no expenditures and 1,897 
households reported expenditures for only one of 
the two weeks requested by the interviewer; in 
the USDA/NFCS these households were excluded 
from the survey. From 4 to 89 percent of all 
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households in the BLS/CED reported non-zero ex
penditures on specific food items: the compar
able proportions from the USDA/NFCS range from 2 
to 93 percent. When the individual expenditures 
were aggregated into ten mutually exclusive 
foods, the density ranges were between 77 percent 
and 96 percent for the BLS/CED and 67 percent to 
99 percent for the USDA/NFCS. 

Individual Expenditure Compatibility 

The BLS/CED consisted of 287 expenditure categor
ies identified by five-digit codes which could be 
aggregated into ten major food groups (including 
alcoholic beverages consumed at home, which is 
not used in this analysis) . The USDA/NFCS con
sisted of 3,831 expenditure categories identified 
by 15-digit codes which could be aggregated into 
19 major food groups. The BLS/CED groups were 
taken as given, and the USDA/NFCS groups were 
adjusted to be comparable to the BLS/CED. Com
parability was achieved by producing a complete 
concordance for all 3,831 15-digit expenditure 
codes in the USDA/NFCS and reaggregating. This 
reaggregation resulted in the following food 
groupings: 

1. Total Food 
2. Food At Home 

a. Cereal and bakery products 
b. Meat, fish, poultry, and eggs 
c. Dairy products 
d . Fruits 
e. Vegetables 
f. Sugars and sweets 
g. Fats and oils 
h. Nonalcoholic beverages 
i. Miscellaneous prepared foods 

3. Food Away From Home 

Expenditures (a) through (i) sum to Food At 
Home. Food Away From Home plus Food At Home sum 
to Total Food. These sums were checked for each 
household in both data sets and all discrep
ancies were corrected. 

Purchase vs. Consumption 

The BLS/CED reported purchases while the 
USDA/NFCS reported the value and quantity of 
consumption from all sources. A preliminary 
analysis indicates this difference is not as 
significant as one might expect. The difference 
in the distribution of total food expenditures 
among the subcomponents is very similar (Table 
1), so a model using budget shares rather than 
actual weekly expenditures should allow compar
ison of demand parameters across the surveys. To 
further increase compatibility, the value of food 
used from purchased sources was used in the 
USDA/NFCS rather than the value of food from all 
sources. However, except for fruits and 
vegetables, almost all food consumed was 
purchased in the USDA/NFCS. 



TABLE 1 . Comparison of the Dist r ibution of 
Total Food Expenditures by Category, 1972- 73 
BLS/CED and 1977- 78 USDA/NFCS. 

Expenditure 

Total Food 
Food at Home 
Food Away 

Cereal and Bakery 
Produc t s 

1972- 73 
BLS 

100 . 0 
73 .1 
26 . 9 

8 . 7 
Meat, Fish , Poultry 

and Eggs 28 . 4 
Dair y Products 10 . 0 
Fr uits 4.9 
Vegetables 5 . 7 
Sugars and Sweets 2 . 2 
Fats and Oils 2.0 
Non-Alcoholic 

Beverages 5 . 4 
Miscel l aneous Foods 5 . 9 

Season 

1977-78 
Consumed Purchased 

- percent -
100 . 0 100 . 0 

73 . 7 72 . 2 
26.3 27 . 8 

8.2 8.4 

27 . 2 26 . 5 
9 . 4 9 . 8 
5.8 5.4 
8 . 0 6 . 7 
2 . 2 2.1 
2 . 4 2.5 

5 . 8 6 . 1 
4 . 6 4.7 

The distribution of the two surveys across the 
months of the year was different (Table 2). 
Since the demand for some foods is seasonal, the 
model incl udes a se t of intercept shifters for 
season . 

Price Level 

The five years and nine months from the first 
BLS/CED interview to the last USDA/NFCS inter
view was a t i me of rapidly changing economic 
conditions . Some food prices increased more 
than others; hence, the expenditure model mus t 
provide for relative price changes across 
expenditure items, time periods , and regions . 
Following Benus et al., the model provides for 
relative price changes across time withiE 
regions. 

The price data selected were the monthly BLS 
price indices for major cities of the United 
States. The price used for each observat i on was 
the average i ndex of the cities in the corres
ponding census region for the household ' s survey 
month. The model includes two price variables , 
the BLS price index of food at home and the 
price index of food purchased away from home . 

The model mus t also account for changes in 
relative real incomes across households between 
the two periods . Although defla ting income by 
the consumer price index is a common technique, 
including the price variables as independent 
variables in the demand equations permits inter
preting the coefficient s of the unde fla t ed 
income variables in real terms . 

TABLE 2. Distribution of Sampl e Househol ds by 
Month of Interview 1972- 73 BLS/CED and 1977- 78 
USDA/NFCS 

1972-73 1977- 78 
Month BLS/CED USDA/NFCS 

- p ercent -
January 8 . 34 8. 24 
February 7 . 85 10 . 76 
March 8 . 57 5.82 
April 8 . 36 7.60 
May 8 . 48 6 . 86 
June 8 . 24 10 . 77 
July 8.04 7 . 17 
August 8 . 55 8 . 92 
September 8 . 02 9.25 
October 8.61 8 . 39 
November 8 . 59 9.10 
December 8.36 7.11 

100 . 00 100.00 

Shifts In Sociodemographic Characteristics 

As evidenced by a literature review and an 
extensive compar ison of the two data sets, 
household sociodemographic characterist{cs 
shifted be tween the two surveys . Such varia
tions can either explain changes in household 
food expenditures or can mask real differences. 
The model controls for possible changes in the 
distribution of sociodemographic and economic 
characteristics of the populations represented 
by the two samples by including a large set of 
socioeconomic variables. 

Other Problems and Data Adj us tments 

Four sociodemographic variables i n one or the 
other da ta set (education of the household head 
and spouse , occupa tion and tenancy) had t o be 
receded to achieve comparability . In each case 
detail and variance was lost from t he da ta set 
that had been aggregated . 

Detailed plots and cross tabulations revealed 
outliers in both data sets. Each identified 
outlier was examined i n detail . Overall the 
problem r a t e "'as quite low -- less than 3 Pzr
cent of the observation in either data set. 
Previous analysis of t he BLS/CED, reinforced 
by a preliminar y analysis of a s ubset of obser
vations from the USDA/NFCS, revealed certain 
types of households that did not fit the hypoth
e sized model . This was evidenced by very l a r ge 
regression residuals . These "atypical" obser
vations could seriously skew estimated parameters 
since they were usually far from the data 
centroid . Examples of an a typical household are 

2 A list of corrections in the USDA/NFCS is 
available from the authors . Problems in the 
1972-73 BLS/CED are in Buse. 



one that: spends all of reported income on one 
food; spends more than 200 percent of the pre
vious month's income on a few specific foods; 
reports zero income, food stamps, or welfare; or 
reports no food purchases. A set of a priori 
criteria was developed to select out households 
that were highly unlikely to fit the model. The 
criteria used were: 

zero total food expenditure, 
zero or negative reported total income 
(excluded 2,615 households from BLS/CED and 
1,684 from USDA/NFCS) 
no welfare or retirement income and an 
annual income of less than $2,000 in 
1972-73 dollars, 
total annual income from all sources of 
less than $1,000 in 1972-73 dollars, 
total food expenditures more than 200 
percent of weekly household income, 
single person household purchasing two or 
fewer of the 10 food groups, or 
a single food group comprising more than 
80 percent of total weekly food 
expenditures. 

There were 4,115 (17.7 percent) of the house
holds eliminated from the 23,186 BLS/CED obser
vations; 1,978 (13.2 percent of the 14,930 
observations) were dropped from the USDA/NFCS. 
A majority of these were deleted due to house
holds reporting either zero or negative income 
or zero total food expenditures. 

II I. THE MODEL 

Past Research 

A demand relationship obtained from consumer 
utility maximization is usually expressed as a 
function of prices and income. In practice, the 
type of data available to the economist makes it 
essential to control for the effect of many 
other economic, social, cultural, and regional 
factors that influence consumption. Studies 
have reported on the importance of a wide range 
of sociodemographic factors on expenditures: 
(Davis; Blaylock and Smallwood (1981,1983); 
Burk; Buse and Salathe (1978,1979); Chang; 
George and King; Haidacher et al.; Huang and 
Raunikar; Le Bovit; Salathe; Salathe and Buse; 
Salathe et al.; Sexauer; and West and Price). 
Other studies examine labor force participation, 
educational level and place of residence 
(Abdel-Ghany and Schrimper, Agarwala and 
Drinkwater, and Blaylock and Smallwood (1983)). 
Still others have concentrated on specific 
demographic groups such as the elderly (Gallo, 
et al.), working wives (Kinsey), and single 
person households (Senauer and Mann). Musgove 
and Fleischer-Shamay both report on the effect 
of population trends. 

Tomek, Chavas, Nyankori and Miller, and 
Langemeier and Thompson report changes in the 
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demand for meat using time series. Rizek and 
others have described some changes in average 
consumption levels across surveys, but there has 
been very little research with detailed compar
isons. Gallo, et al., describe substantial 
differences in the income-to-food expenditures 
relationship between 1960-61 and 1972-73. 
Sexauer, using the same data base, concludes that 
much of the shift to food away from home expendi
tures over the ten-year period is due to shifting 
demographics. Neither study allows for the 
possibility of price shifts accounting for some 
of the observed differences. 

Using the 1965 USDA/NFCS as a base, Le Bovi t 
calculated the impact of selected demographic 
changes on food consumption to 1990. Hama, and 
Rizek and Jackson report differences in the 
percentage of total food expenditur~s devoted to 
food away from home between the 1965 USDA/NFCS 
and the 1977-78 USDA/NFCS. Both studies show 
substantial differences in how the food dollar 
was allocated among other food expenditures. 
They hypothesize that household _changes in the 
socioeconomic status, demographic characteris
tics, and lifestyle have contiibuted to the 
observed differences between the two surveys. 
Specific fac tors such as more working females, 
smaller households, increased average age of 
households, easier access to fast-food establish
ments, changes in food marketing and distribu
tion, and increased national awareness of the 
health consequences of eating habits were noted. 
More recently, the BLS compared estimates from 
the 1972-73 and 1980-81 surveys to those from 
1977-78 USDA/NFCS. After adjusting for price 
changes, it found that differences in the esti
mates had increased over time (U.S. Dept. of 
Labor, p. 11) • 

The model incorporates a large set of household 
economic and demographic characteristics. The 
decision to purchase a given food item is hypoth
esized to be a function of the household's total 
income, the sources of that income ·' a set of 
seasonal variables, and sociodemographic vari
ables. Conditional upon a nonzero purchase 
decision, the budget share allocated to a food 
item is a function of total food expenditures as 
a proxy for permanent income, income composition, 
household composition, prices, seasonality, and 
other household sociodemographic characteristics. 

A final condition that can accentuate, obscure, 
or confound changing expenditure patterns is 
regional variation in the underlying structure 
of demand that would be averaged out with a 
national expenditure model. The methodology 
accommodates this possibility by estimating 
separate equations for 12 different geographic 
regions of the United States in order to local
ize changes in demand equation parameters. 



Econometric Model 

As indicated earlier, not all the surveyed 
households elected to purchase or consume a 
given food item during the survey period. 
Consequently, the data are censored at zero. 
The econometric implications of a censored 
sample are described and used by Gronau, Lewis, 
Heckman (1974), Lee and Trost, and Willis and 
Rosen. Maddala presents a detailed discussion. 
The two-stage estimation procedure used in this 
study follows Heckman (1979) closely. 

The formal model for expenditure k in a specific 
Region is: 

* Dk = Z'yk + Vk 

sk = x•sk + uk 

where* 
Dk 

D -k 

sk 

Z' 

X' 

The probability of the household 
purchasing food k; its observable 
counterpart is D • 
1 if the household purchased food k 
and zero otherwise. 
The expenditure share for food k 

[1, Y, I 1 , ... , Iy' M1, ... Mm' 
H1' ... ~] 

y 

I 
y 

z Total household i ncome 
Proportion of income from yth 

M 
m 

source 

th 1 . d m seasona ~n icator 

~ ~ hth household characteristic 

[1, ln E , P
1

, .•. Pk, I 1 , 

M1, ... Mn' Hl, ... Hi] 

I , 
y 

E = Permanent income indicator 

Pk • Price index for the kth food 

M 
n 

nth seasonal variable 

Hi • ith household characteristic 

yk = (ykO' yk1' ... ykk] 

8k = rsko' 6k1' •·· 8kkJ 

Vk, Uk = stochastic error terms . 

(1) 

(2) 

For a particular region and food, y and 8 are 
vectors of model parameters . Note that the 
independent variables in equations (1) and (2) 
are not the same . Furthermore, the model 
permits parameters for any given variable to 
have an i ndependent impact on the decision to 
buy/cons¥me and on the budget share allocated to 
that good. 
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Standardizing all the variables in the model 
and assuming the error terms in (1) and (2) 
have a bivariate normal distributi.on, then the 
expected value of Dk is: 

E(DkjX) = F(Z'yk) (3) 

where F(Z'yk) is the cumulative standard normal 
distribution function evaluated at Z'y~. Given 
the household decides to purchase food·K , the 
conditional expected budget share i s: 

E(Sk!Dk K 1, X) X'Sk + >.k 
- f(Z'yk) 

F(Z'yk) 
(4) 

where 6k is the vector of parameters in ( 2) and 
f(Z'y ) is the value of the standard normal 
densify function evaluated at Z'yk. Estimating 
equation (4) yields parameter est~ruates (6k) f or 
equation (2) that have desirable statistical 
properties. The parameter >.k is also a test of 
the appropriateness of the Heckman approach. If 
>. is not significant, purchasers and nonpur
c~asers have the same demand parameters and can 
be merged in a single equation; censored sample 
bias does not exist . 

In summary, the empirical model contains two 
equations for each expenditure category: t he 
first calculates the probability of a household 
reporting a positive expenditure, and the 
second is the demand equation. The uncond i 
tional demand equation is: 

E(SkjX) = E(SkjDk = 1, X) F(Z'yk) . (5) 

A probit procedure was used to estimate equation 
(3). The parameters of the probit model are 
then used to calculate the l ast term on the 
right hand side of (4). Equation (4) is then 
estimated by ordinary least squares (OLS). One 
food expenditure equation is dropped f rom the 
system to accommodate the adding up criterion. 

Analytical Model 

The procedure developed to compare changes i n 
expenditures between the 1972-73 BLS/CED and the 
1977-78 USDA/NFCS expands upon a method origi
nally suggested by Kelley and used by Sexauer . 
I t separates the effect of changes in the 
structure of demand (the coef f icients) from 
changes i n the economic and demographic vari
ables that impac t food demand (changes in the 
variables). 

The change in average expendi t ure per household 
between the two s urveys is : 

t.E "' EU - EB 
k k 

(6) 



where 

E~ s weighted average expenditure for food k in 
the 1977-78 USDA/NFCS 

weighted average expenditure for food k in 
the 1972-73 BLS/CED 

In each survey . the average expenditure for food 
k is a sum of the weighted average expenditures 
across the regions. For example, if there are 
two regions, the average expenditures fo r good k 
for the BLS/CED and the USDA/NFCS data sets are: 

EB 
k 

Eu 
k 

where 

WB B B B 
1 Elk + wz E2k 

wu Eu wu u 
+ E2k 1 1k 2 

The appropriate populat ion weight for 
household in region j, j = 1, 2, and 

(7) 

Ejk = avera ge household expenditure in region j 
on food k. 

The change in expenditures and weights between 
the BLS/CED and USDA/NFCS fo r each region and 
expenditure can be written as: 

B U 
Eik = Eik - ~Eik (8) 

WB = WU - ~W 
i i i 

and the result into Substituting (8) into (7) 

(6) yields equation (9)
3 . 

food has been dropped for 
The subscript k for 

simplicity. 

~E 
u u u u 

[W l ~El + W2 ~E2] + [El ~W1 + E2 ~W2 ] (9) 

- [ ~W 1 6E
1 

+ ~W2 6E2] 

The first bracketed term in (9) is the differ
ence due to a change in average regional house
hold expendi tures, the second term is the change 
due to a change in regional population propor 
tions (weights). and the third term the change 
due to the interaction of changes in weights and 
expenditures. 

The model for t his study exp l ains budget shares 
rather than expendi tures, but shares are easily 
incorporated into the procedure . For any region 
and expenditure, 

E. = S .T. 
J J J 

(10) 

where S is the budget s hare and T i s the total 
expenditure on all foods i n region j . The 

3 Equation 9 can also be obtained directly as 

the differential of EU in (7) . 
k 
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differentia l of (10) is: 

~E.~ S .~T. + T.~S. (11) 
J J J J J 

The expected value of the conditional budget 
share f or a particular good k in region j is 
estimated by equation (4), i .e ., 

s~ ~ u u 
1, 2, I: b. i X .. i - •.. t 

J i J lJ j .. 1, 2 

s~ "' B B 
I: b.i xij J i J 

where 

b . . the estimated demand parameters in a., 
J Jl region j 

t number of independent variables in 
demand equation. 

(12) 

the 

The unconditional budget share is calculated by 
(5). 

Following our earlier procedure, (12) can be 
written as the following differential: 

u u 
~S. "'I: bj . ~X .+ I: ~b . . X . . +I: 6b .. 6X . 

J 1 1 J 1 lJ J 1 1 
(13) 

Equation (14) disaggregates the change in budget 
shares between 1972-73 and 1977-78 into three 
parts: economic and demographic changes (6X), 
changes in t he demand response parameters (6b) 
and interactions (6b6X) . Using (11) and ( 13) the 
final version of ( 9 ) for any expenditure in the 
two-region model yields : 

~E = u u [6w
1
s

1
T

1 
+ u u 6W2S

2
T

2
] 

+ u u [6S
1
W1T

1 
+ u u 

6S2W2T2] 

+ 
u u [6T

1
W

1
s

1 
+ u u 

~T2W2T2] 

+ 
u 

[6W
1

6S
1
T1 + 

u L\W
2

6S
2
T

2
] 

+ 
u [L\W

1
6T

1
s

1 + u 6W
2

t.T
2
s

2
] 

+ u 
[L\Sl~T1Wl + u 

L\S2L\T2W2] 

+ [t.S
1
6T16W1 + L\S2L\T2L\W2] 

Changes due to: 

Population 
proportions 

Budget 
shares 

Total food 
expenditures 

Interactions 

(14) 

Equation (14) provides the basis for disaggre
gating the change in total expenditure of food k 
between the two surveys into seven components : 
s hifts in population weights within a region, 



changes in budget share devoted to food k, 
changes in total food expenditure, and a set of 
two- and three-way interaction terms that are 
expected to be small. Using the second compo
nent of equation (13), change in budget share 
can be further subdivided into the part 
attributable to shifts in demand equation 
parameters and another part attributable to 
changes in the average value of the socio
demographic variables used in the model . 

For empirical application, equation ( 14) is 
extended to 12 regions and 11 food groups. The 
final analytical mode l guiding the disaggrega
tion of changes in household total food expendi
tures between 1972-73 and 1977-78 is : 

fiT 

fiEk 

= ~ fiEk 

u u u 
= J fiWj(SjkTj) + 5 fiSjk(WjTj) + 

u 
~fiT. (S.kW.) + ~ (fiW.fiS .. Tj + 
J J J J J J J1 

u u fiW.fiT.S.k + fiSjkfiT .Wj + 6.S.k6.T.6W.) 
J J J J J J J 

fiSjk tbjki6Xij + tfibjkiX~j + tfibjki6Xij 

where 

j = 1, ... 12 regions 
k = 1, ... 11 food groups and 
i = 1, .. . t independent variables. 

(15) 

(16) 

(17) 

Given a vector of regional population weights, 
average regional total food expenditures, and a 
model of household budget shares estimated on a 
regional basis, equations (15) through (17) 
provide the means for evaluating the sources of 
observed changes in household expenditures 
between the two surveys. Because the components 
are additive, the changes in total budget shares 
can be aggregated into meaningful groups of the 
t independent variables i n equation (17). These 
effects can also be summed across expenditures, 
regions , and variables . Thus, the final produc t 
of this part of the analysis is a table showing 
changes in weighted average household f ood 
expenditures disaggregated into ten subgroups of 
foods. For each expenditure the total changes 
between the BLS/CED and USDA/NFCS is broken down 
into the following components : 

1. changes in population weights; 
2 . changes in average household's total food 

expend i ture; 
3. change in budget shares due to: 

a . changes in income and source of 
income, 

b. changes in characteristics o f the 
hous ehold heads, 

c. change in household composition, 
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d. change in price of food at home 
and food away from home, 

e. change in seasonals, and 
f. change in the mean level of 

expenditure in the region. 

IV. RESULTS 

The first part of this section provides a 
detailed evaluation of the estimation procedure 
and conclusions with respect to the appropri
ateness of the model for calculating and com
paring expenditure behavior in the two data sets. 
The second part analyzes the observed changes in 
expenditures between the BLS/CED and the 
USDA/NFCS with respect to time, regions , and 
synthetic cohorts (e.g., households of similar 
demographic profile but aged five years). 

The final model is estimated in two stages 
corresponding to the method described earlier. 
A sample of the estimated expenditure functions 
were tested for heteroscedasticity using a test 
described in Judge et al. (p. 146). The test 
rejected the hypothesis of homoscedasticity in 
practically all of the equations in both data 
sets. Accordingly, an Estimated Generalized 
Least Squares (EGLS) procedure was used to 
obtain estimates of the demand equation

4 coefficients (Judge et al., pp. 144ff) . 

A value "rho" was used as an indicator of 
" goodness of fit" of equation (4). The values 
are not the usual R2 coefficients of multiple 
determination because the heteroscedasticity 
adjustment eliminated the constant term from 
the sta tistical counterpart of equation (4). 
Following Judge et al. (p. 253ff), rho was 
calculated as the correlation between the 

calculated budget share (S) and the actual budget 
share (S). Rho is interpreted as the percentage 
of variation in budget share explained by equa
tions (3) and (4). Recognizing that the data are 
cross-sectional , the rhos are quite satisfac t ory, 
ranging from a l ow of 0. 22 to a high of 0.62. In 
over half o f the 132 equations the independent 
variab l es explaj.n more than 40 percent of the 
t otal variation in budget shares . 

Several observations emerge with r espec t t o the 
appropriateness of the model as reflected by the 
calculated rhos . First, the consistency of 
results across geographi cal areas for any given 
expenditure is very good. If, for one data se t , 
the model fits one set of food expenditures 
well in one area , the same pattern of fit wi ll 
t end to be good in all 12 areas . In general, 

4 Due to space limitations, these result s are 
discussed without presenting the corresponding 
tables . The interested reader can ob t ain a copy 
of the detailed equat ion results f rom the 
authors. 



the model fits the BLS/CED data better than the 
USDA/NFCS data. Second, the model provides a 
better explanation of some expenditures than 
others. This pattern is also consistent in both 
data sets. The more aggregate the expenditure, 
the better the model fits the data. Across the 
11 expenditure groups, total food and food away 
from home have the highest rhos. Very few 
values were less than the 0.4 and most are above 
0.5. Among the subgroups of food at home, the 
equations worked best for cereals and dairy 
products and l~ss well for sweets, nonalcoholic 
beverages, and miscellaneous expenditures. 

Following equation (17) the observed difference 
in budget shares for a particular food k in 
region j can be attributed to three sources: 

1. differences in the demand parameters, i . e., 

if B~ . is equal to B~k. then ~B is equal 
1t] 1 J 

to zero; 
2. differences in the means of the two 

samples; i.e., if x~kj is equal to x~jk' 
then ~X is zero; 

3. interactions betw~en ~B and ~X. 

If there is no statistical difference between 
the parameters of the two data sets (the ~B 
terms are zero) then all differences in 
expenditures are attributed to changes in the 
independent variable means (the ~X terms) and 
one can conclude that there is no evidence of 
structural change in the data. 

The results conform to expectations. The null 
hypothesis of no difference between parameters 
was rejected for most foods in all regions using 
a Chow test. Only 28 calculated F-values we5e 
less than the critical F of 1.40 (p = 0.05). 
The equations for dairy, fruits, and vegetables 
account for more than half of the failures to 
reject. Miscellaneous foods accounts for 
another large group of the remaining nonsignif
icant differences. This is not surprising since 
that category is probably so heterogeneous that 
the independent variables are not effective 
explanatory variables. 

A final test of the model is the reasonableness 
of signs on the coefficients, particularly on 
income and the price indices. Based upon the 
first term in equation (17), lveighted average 
signs of each coefficient can be determined 

5 The F-test is not a very powerful test. It 
provides no information on which parameters or 
combination of parameters are significantly 
different. The Bonferroni and Scheffe multiple 
comparisons are useful for this purpose but 
neither the necessary computer sof tware nor the 
funds to program the paired comparisons was 
available. 
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because ~X is always positive for those vari
ables . These s igns conform to expectations . 

In summary, the demand model fits the data 
satisfactorily given the use of cross-sectional 
data. The model explains a reasonable propor
tion of the variation in the dependent variable, 
shows real parameter differences between the two 
data sets, and gives results that are consistent 
from food to food and region to region. There
fore, the model results are considered to be an 
adequate vehicle for examining expenditure dif
ferences between the BLS/CED and the USDA/NFCS. 

Differences in Expenditures 

Using the OLS estimates of equation (4), the 
unconditional food group expenditures per 1,000 
households were calculated for each o f the 12 
geographic areas at the geographic means of the 
independent variables . The aggregates across 
these areas as well as the actual averages are 
shown in Table 3. 

Between the two periods, average weekly house
hold total food expenditures increased by 
$20,793/1000 households or $20.79/household. 
The increase was seen in all food groups. The 
group with t he largest absolute increase was 
meat (including fish, poultry and eggs) which 
increased $5.31/household/week. This accounted 
for 25 percent of the total increase . Foods 
·eaten away from home had the second largest 
increase ($5.05/household), accounting for 24 
percent of the total change. These groups were 
followed in order by vegetables, dairy products, 
cereal and bakery products, fruits, and 
nonalcoholic beverages, all with increases of 
$1.50-$2.00/household. 

The largest percentage changes conform to a 
priori expectations. Fruits, vegetables, fats 
and oils, and beverages increased more than 85 
percent, while cereals and bakery, dairy, and 
miscellaneous expenditures show increases of 
less than 50 percent. 

In order to identify the factors accounting for 
the observed changes, the change in expenditures 
for each food group between the 1972-73 BLS/CED 
and the 1977- 78 USDA/NFCS was disaggregated 
according to equations 16 and 17. The results 
are shown in Table 4 and 5. 

Table 4 indicates that most of the change in 
average household expenditures is due to an 
increase in total food expenditures (Col. 1, the 
proxy for permanent income), with changes in 
budget shares (Col. 3) playing a small secondary 
role (except for fats and oils and sweets), and 
changes in population weights (Col. 2) a very 
poor third. As the household income increased 
across the seven year period, its expenditure 



TABLE 3. Changes in Nominal Weekly Expenditures by Food Group in Dol l ars/1000 Households: 1972- 73 
BLS/CED to 1977- 78 USDA/NFCS. 

Food CEDa 
Group Ac t ual Calcula t ed 
Food at Horne $25,618 $26,095 

Cereal 3,067 3 ,147 
Meat 9 , 827 9 , 751 
Dair y 3,526 3,645 
Fruit 1,693 1, 716 
Vegetables 1, 982 2 , 040 
Sweets 778 1 ,088 
Fats & Oil 718 739 
Beverages 1,904 1,919 
Miscellaneous 2,124 2 , 050 

Food Away 9,095 9,141 
Total Food $34, 714 $35 ,236 

aweighted. 

for each food a l so increased r e flecting a posi
tive income effect. Hol ding income constant, 
t here was an ac t ual decline in expenditures due 
to changes in t he budget share for all foods 
except fruits, v egetables, fats and oil, and 
nonalcoholic beverages (Col . 3) . Changes in the 
distribution of households between the t wo 
periods {e . g., change i n popul ation weights) had 
very lit t le effect on the observed differences 
in expenditures . The conclusion is that most of 
the observed difference in food expenditures 
between 1972-73 and 1977-78 is due to growth in 
household i ncome . 

The data i n Table 4 provide a great dea l more 
detai l about the compos ition of expenditure 
change than is available els ewhere . Households 
have positive income elasticities, but this 
effec t is modified by changes in budget shares. 

Ac tual 
$49,163 

4. 737 
14,605 
5,468 
2,993 
3 , 719 
1, 165 
1,418 
3,396 
2,663 

15,390 
$55,553 

Ca lculat ed 
$41,839 

4,743 
15,061 
5,505 
3,271 
4,046 
1,433 
1,514 
3,599 
2,659 

14 , 190 
$56 , 029 

Changes 
in Cal culated 
Expenditures 

Actual Percent 
$15,7 44 60.3 

1,597 50.7 
5,310 54.5 
1,860 51 . 0 
1 ,563 91.1 
2,006 98 . 3 

345 31.7 
775 104 . 8 

1,680 87.6 
609 29 . 7 

5,049 55 .2 
$20 , 793 59.0 

For a l l food groups in whi ch expenditures 
increased less than 55 percent between 1972- 73 
and 1977-78 (see Table 3), budget shar es 
decreased (see Table l). In contrast, foods 
showing expendi ture increases of 85 percent or 
more over the period reflect the added impetus 
provided by increasing budge t shares . 

The main components of food expenditure changes 
der i ved from chang i ng budge t s hares a r e f urther 
disaggregated in Tab le 5. It shows that ceteris 
paribu~ mean expend i tur es changed substantially 
and that income l ev el, food prices , and in a few 
food s , househol d characteri s tics, are the major 
sources of the expenditure changes depic t ed a s 
changes in budget shares on Table 4 . These 
r esul ts illus trate that the small net effect of 
budget share changes i n Table 4 conceal some 
very large offsetting effects due to particular 
economic a nd demographic variables . 

TABLE 4 . Dis t ribution of Changes in Nominal Food Group Expendi tures by Factors Producing the 
Changes. 

Change due to chan~e in 
To tal 

Food Food Population Budget Inter- Net 
Group Expenditures Weights Share Ac tions Change 
Food a t Home $15,951 $ 44 $-421 $ 170 $15,744 

Cereal 1 , 809 5 -361 144 1 ,597 
Meats 5,737 10 -7 16 278 5,310 
Dairy 2,100 15 -396 142 1,860 
Fruit 1, 25 1 21 480 - 188 1, 563 
Vege t ab l es 1,540 ll 735 - 281 2,006 
Sweet s 550 -1 7 - 330 140 344 
Fats & Oils 576 - 2 317 - 116 775 
Bever ages 1, 375 - 4 501 -1 91 1,608 
Miscellaneous 1,013 5 -651 242 609 

Food Away 5 ,434 -15 - 528 147 5 ,049 
Total Food $21 ,385 $ 29 $-949 $ 293 $20 ,793 
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TABLE 5. Distribution of Changes in Nominal Food Expenditures Per 1,000 Households Between 1972-73 
and 1977-78 Due to the Major Sources of Changes in Budget Shares. 

Price of Income Household Total 
Food Constant Food at Food Level Sources Charac- Compo- Other Change 
GrouE Term Home Away teristics sit ion 
Food at Home $13,211 $18,732 $-15,534 $-18,665 $312 $ 278 $1,500 $-255 $-421 

Cereal 1,637 4,131 -5,530 -1,138 115 421 -2 5 -361 
Meats & Fish -4,233 1,178 9,796 -9.255 21 492 1,149 136 -716 
Dairy 923 2,100 -3,617 -286 55 325 -27 131 -396 
Fruits -257 2,063 98 -1,976 38 381 86 47 480 
Vegetables -1,297 8,187 -4,185 -1,754 78 54 -336 -12 735 
Sweets 19,361 -4,965 -9,300 -31784 -85 -1 '34 7 246 -456 -330 
Fats & Oils 2,081 3,670 -4,622 -748 11 -538 395 68 317 
Beverages -6,968 10,480 -3,354 -50 24 20 198 151 501 
Miscellaneous 1,964 -8,112 5,180 326 55 470 -209 -325 -651 

Food Away -4,656 -20,876 9,957 19,662 -599 -3,084 -879 -53 -528 
Total Food $ 8,555 $-2,144 $ -5,577 

Food Prices 

The two variables reflecting price level changes 
within a region, the CPI's for food at home and 
food away, generally had the largest impact on 
the change in food expenditures in Table 5. 
These two variables must be interpreted with 
caution since they were included in the model to 
control for regional and temporal price level 
and not to quantify the effect of price changes 
in expenditures or budget shares. Thus, their 
signs may seem contrary to theoretical expecta
tions but are plausible from the point of view 
of the impact of price level changes on budget 
shares, ceteris paribus. 

Table 5 indicates that changes in the price of 
food at home and food away from home generally 
exert countervailing influences on expenditures. 
Furthermore, increasing prices of food at home 
almost exactly offset the income effect for the 
aggregate food at home and food away expendi-

$ 997 $-287 $-2,806 $ 621 $-308 $-949 

ture. Between the two periods income changes 
reduced at-home food expenditures by $18.66 per 
household. This was almost exactly offset by 
increased at-home-food prices (+$18.73). 

When the aggregate effect of the price variables 
is disaggregated into ~8 and ~X effects it is 
clear that changes in the regression coeffic
ients are many times more important than changes 
in the price level (Table 6). The only exception 
is the meat, fish, poultry, and eggs expenditure. 
Even more striking is the fact that, with the 
exception of sugar and sweets, the price level 
parameters decreased6in absolute value between 
1972-73 and 1977-78. These results support the 

6 
Based upon equation (17): 

S . •x d xu · · 1nce u an are pos1t1ve 

positive xu~B implies IBUI > 

BB. 

for the CPI's, a 

IBBI since ~B - BU -

TABLE 6. Changes in Nominal Food Expenditures, 1972-73 to 1977-78, Attributable to Changes in 
Parameters and to Independent Variable Level. 

CPI CPI Household 
Food at Food Away Characteristics 

Home From Home Income and ComEosition 
Food GrouE M !J.X t>6 ~X ~8 ~X tJ.8 ~X 

Food at Home $16,557 $-2,863 $-13,718 $3,049 $-15,428 $-1,166 $ 1,120 $ 430 
Cereal 3,458 -689 -5,104 1,976 -316 -753 366 61 

Meat, Fish, etc, -244 2,114 9,444 -3,954 -8,464 346 1,491 83 
Dairy 1,942 -360 -4,117 1,384 697 -962 224 -22 
Fruit 1,879 -517 -548 735 -1,408 -373 407 16 
Vegetables 5,876 -67 -2,482 -147 -1 '250 -337 -358 63 
Sugar & Sweets -3,336 -1,848 -5,973 345 -2,360 1,438 -1,318 152 
Fats & Oils 2,773 -148 -3,900 819 -432 -258 -145 2 
Beverages 81104 -693 -3,037 911 397 -424 178 28 
Miscellaneous -5,846 -3 3,610 -55 673 -340 196 24 

Food Away -18,0l3 3,293 8,383 -76 17,128 226 -3,020 713 
Total Food $-1,456 $ 430 $ -5,335 $2,973 $ 1,701 $-1,900 $-1,900 $-283 

53 



conclusion that households have become less 
sensitive to changes in price. 

Income 

It is clear that the changing average household 
income plays a more important role than income 
sources in explaining changes in food expendi
tures (Col. 4 and Col. S, TableS). In the 
model, total food expenditures is the proxy for 
permanent income. Table S indicates that the 
only food group where the increase in average 
income had a substantial upward effect on 
expenditures was food away from home ($19.6 7/
household). This large positive effect was 
mostly offset in the total food share by the 
negative influence of food at home (-$18.66/
household). Half of the decrease in food at home 
expenditure was in the meat, fish, poultry, and 
eggs group, another one-sixth was in sugar and 
sweets. From Table 6 it is clear that this 
change was largely the result of an increase in 
the regression coeff icients rather than due to a 
change in income. In Table S income has little 
effect on dairy, fats and oils, beverages, and 
miscellaneous expenditures. This was not because 
of offsetting effects of income parameters and 
income levels; both of these effects were rela
tively small for thes e four food groups (Table 
6). For the remaining foods the effect of para
meter differences was usually several times 
larger than the variable levels, suggesting 
structural changes in demand over time. 

Household Characteristics 

Tables S and 6 indicate that changes in the 
distribution of household characteristics and 
composition explain less of the change in food 
expenditures than expected. Again, for both 
sets of variables the change in the regression 
coefficients was much more important than 
changes in the level or dis tribution of the 
variables themselves. 

Characteristic effects are an aggregation of the 
effects of age , sex, race, education of the 
household head, number of earners, and occupation 
of the head and spouse . Composition includes 
four variables describing the numbe r of male and 
female members in var i ous age groups and the 
total ages of members in each group . Changes in 
household characteristics we re most important in 
explaining aggregate expenditure changes for 
sugar and sweets and food away from home. House
hold composition had the biggest impact on changes 
in average household expenditures for meats, fish , 
poultry, and eggs. 

Does It Make Any Difference? 

Although some of the obser ved differences a r e 
not likely to be statistically significant , 
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Table 6 stil l leaves a very strong impression of 
a changing demand structure. The data in Table 6 
make it easy to calculate the direction of change 
in the regression coefficients. Most of the 
changes in B tended toward zero implying that U.S. 
household's food expenditures are becoming less 
less sensitive to changes in price and income. 

The economic data we use for analysis are likely 
to be several years old before they become avail
able. Are the conclusions that grow out of the 
models affected by the facts that income level is 
a major determinant of the level of household 
total food expenditures, that the impact of 
income and price level on the allocation among 
the foods is decreasing, that prices and income 
are positively correlated but their eff ect is 
countervailing, and that the effect of the socio
demographic variables is also small? Table 7 is 
an illustration of the differences that the ''no 
change in parameters" assumption can have on food 
projections. The first column shows calculated 
1977-78 expenditures using the 1977-78 estimated 
parameters and comparable regional means. The 
second column used the same means but the 1972-73 
estimated parameters. Differences in the two 
columns reflect the net effect of expenditure 
equat ion parameter differences over the six-year 
period. 

The higher the level of aggregation the smaller 
the differences between the two sets of esti
mates . Use of the parameters from the 1972-73 
data would have overestimated average t otal 
household food expenditures by 3 . 5 percent and 
total at-home food expenditures by less than 1 
percent. The 1972-73 parameters overestimated 
the growth in food away by almost 12 percent. 
Much larger differences were found in the 
disaggregated food groups. The 1972-73 
parameters overes timated expenditures f or 

TABLE 7 . Comparison of Estimated Expenditures 
per 1000 Using 1972-73 and 1977- 78 Parameter 
Estimates and 1977-78 Means . 

Estimated Expen-
di tures Using 
Parameters from Differences 

Food GrauE 1977-78 1972-73 Actual Percent 
Food at Home $41,839 $42 ,145 $ 306 . 7 

Cerea l 4,742 5 ,567 825 17. 4 
Meat & Fish 25 ,061 13,797 -1, 264 - 8.4 
Dairy 5 , 504 6,607 1 , 103 20 .0 
Fruits 3,279 2 ,767 - 512 - 15.6 
Vegetables 4,046 2 ,518 -1,528 -37 .8 
Sweets 1,435 3,304 1,869 130. 2 
Fats & Oils 1,514 1,800 286 18.9 
Beverages 3 ,599 2 ,978 -621 -1 7 . 3 
Misc. 2,659 2 ,807 148 5.6 

Food Away 14,190 15, 847 1,657 11.7 
Total Food $56,029 $57 ,993 $1,964 3.5 



cereal, dairy, sweets, fats and oils, and mis-· 
cellaneous foods, and underestimated expendi
tures for meats, fruits, vegetables, and 
beverages. Projection errors were even larger 
for regional expenditures. For example, food 
away from home was overestimated more than 30 
percent in the south and west and 20 percent 
underestimated in the north-central region. 
Fruits were slightly overestimated in the 
north-central region and substantially under
estimated (20 percent or more) in the other 
three regions. Table 7 should give policy 
analysts reason to pause and ponder, and to be 
very conservative about any conclusions that 
arise from demand projections which fail to 
address potential structural change. 

Regional Differences 

Models which try to take into account some 
distributional aspects of the households by 
controlling for socioeconomic factors often 
ignore the problem of regional differences or 
give it cursory attention in the form of an 
intercept shifter. In reality, regional para
meter disparities could be an important compo
nent of policy analysis. Table 8 illustrates 
this concept. It contains the calculated 
unconditional regional income elasticities for 
11 foods from the 1977-78 data. The regional 
and U.S. average elasticities were calculated by 
weighting the subregional elasticities by the 
appropriate population proportion. 

Several observations emerge from these results. 
First, with two exceptions out of 22 values, the 
south has the highest and the west the lowest 
income elasticities. In terms of population 
proportions, the south is the largest (30 per
cent) and the west the lowest (19 percent). 
This means that a nationwide average misrepre
sents 49 percent of U.S. households. Second, 
the northeast is surprisingly similar to the 
west. Third, the north-central region reflects 

the U. S. averages quite well. This suggests that 
if data and estimation costs are important 
considerations, estimates from data for north
central households might be a reasonable substi
tute for using a larger nationwide sample of 
households. 

Finally, the last two columns of the table com
pare average income elasticities for 1972-73 and 
1977-78. It confirms the findings of the pre
vious section. U.S. average income elasticities 
are one-third less in 1977-78 than in 1972-73. 
Comparison on a region-by-region basis shows 

7 exactly the same pattern. 

In summary, the U.S. average for all 11 foods 
generally understates the income response in the 
south and overstates it in the west and northeast. 
This implies that pooling of data across regions 
or using aggregate U.S. elasticities or parame
ters can be inappropriate under particular circum
stances. 

Cohort Differences 

Cros s-sectional data are frequently used to 
parameterize a model of food demand for policy 
analysis and projection. This assumes that one 
type of household will adopt the preference 
structure of another household if its character
istics change to be the same as those of the 
second household. For example, a family of two 
25-year-old newlyweds, both working, is assumed 
to take on the same preference structure and 
hence the same purchasing pattern as a household 
of two 55 year olds when they reach that age. 
However, households at various stages in their 
life cycle are the product of a wide variety of 

7 While the significance of the observed 
differences could be tested statistically, the 
computation of appropriate standard errors for 
the income parameters was beyond the scope (and 
resources) of this project. 

TABLE 8. Comparison of the 1977-78 Unconditional Income Elasticities for Foods by Regions of the U.S. 
and the U.S. Average for 1972-73. 

REGION 
Expenditure North North u.s. AVERAGE 

East Central South West 1977-78 1972-73 
Food at Home .109 .132 .152 .108 .128 .202 

Cereal .085 .101 .111 .082 .096 .146 
Meat, Fish . 117 .139 .161 . 117 .136 .225 
Dairy .079 .099 . 116 .082 .096 .132 
Fruit .086 .092 .116 .091 .098 .156 
Vegetables .103 .121 .124 .093 .112 .169 
Sugar & Sweets .095 .100 .126 .090 .104 .121 
Fats & Oils .071 .082 .105 .069 .084 .115 
Beverages .095 .131 .123 .092 .112 .142 
Miscellaneous .098 . 117 .135 .084 .111 .15 7 

Food Awa'/.. .195 .208 .228 .196 .209 .218 
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past and current influences that mold their 
behavior, set their habits and eating patterns, 
and cause these patterns to change . It is 
highly unlikely that today ' s young households 
will consume the same types and quantities of 
dairy products or any other food a s today 's 
middle-aged household, or that their habits will 
be t he same as a middl e-aged household when they 
reach middle age. Yet economists frequently 
project food demand using this assumption. 

To explore the problems associated with such an 
assumption, food expenditure shares and condi
tional and unconditional expenditures were cal 
culated for five household types using actual 
group means and the 1972-73 and 1977-78 expendi
ture models . Th e notion is to compare the aver
age expenditures of particular family types i n 
1972- 73 and t hen contrast them with their equiv
alent cohort in 1977-78. 

The five h ousehold types were selected to typify 
different stages in a household's life cycle. 
Variables not used as selection criteria were 
set equal t o actual mean values of that sub
group . Table 9 s hows the ac tual means of some 
of the more important independent var i ables. As 
expected there were no large changes in the demo
graphics of the synthetic cohorts outside of a 
change in the number of households reportedly 
headed by ma les. Large shifts in the household' s 

regional location was surprising . For all but 
the middle-aged households with children there 
was a shift out of t he north- central and south 
into the nor theast and the west. Since consump
tion patterns vary across regions , this shift 
alone could have important implications for the 
future direction of food expenditures . 

The second thing to note is tha t the budget share 
for food was quite different across the five 
household types from 1972-7 3 to 1977- 78. Pr opor
tionately, r etired households spent twice as much 
on food as the other t yp.es. The budget share 
devoted t o f ood remained constant for the youngest 
and oldest households but increased for the 
middle three. The increase for the middle-aged 
household with two children was twice that of 
young two-person and older working households. 

Table 10 indicates that in both 1972-73 and 
1977-78 the budget shares and elasticities for 
specific foods were different across the five 
household types. For example , as the household 
aged there was a tendency to devote a larger 
share of the budget to food a t home and less on 
food away from home. All household t ypes de
creased their budget allocations to food away, 
swee ts and fats and oils , and all increased it 
for vegetables . However , the retired households 
increased t hei r vege table budget shares the mos t. 

TABLE 9 . A Comparison of the Economic and Demographic Charac teristics of Five Household Cohorts 
1972-7 3 and 1977-78. 

Young: Young: Middle-aged: Older: Retired 
Single Per son Two-Person with Children No Children 

Characteristics 72-73 77-78 72- 73 77-78 72-73 77-78 72-77 77 - 78 72-73 77- 78 
Number of observations 193 184 130 210 63 61 48 66 92 158 

Age of head 23.2 27.4 23 . 7 27 . 6 42.2 47.8 57 . 1 61.5 67.4 72.0 
Size of household 1.0 1.0 2.0 2 . 0 4.0 4.0 2.0 2 .0 1.4 1.5 
7. headed by males 57 . 9 59.3 100 .0 95.0 95 . 0 83.0 98.6 98.7 50 .6 53 . 8 
7. Black 4 .5 4.9 3 . 2 3 . 3 8.0 7.0 0 2 . 6 2 . 6 1.8 
% Income from spouse -- -- 36 . 6 34. 1 18. 2 16 . 5 22 . 8 27.0 
% Transfer incomea 2 . 6 2 .8 . 9 1.1 . 7 2 .8 • 3 1.9 1.1 3.8 

% Income from retirement -- -- -- -- -- -- -- -- 94 . 3 94 . 6 

7. of households located in 
Northeast 17.4 29 . 4 29 . 1 37.2 24 .0 21. 3 17.5 35.8 21.2 27 . 3 
North Central 31.2 20 . 7 24 . 3 26 . 8 20.5 24.0 32 . 3 20 . 9 38.0 25.9 
South 29.7 20 . 2 29.8 15.9 34 . 9 25 . 5 28. 1 21. 7 21. 1 21.6 
West 21.7 29.7 16 . 8 20.1 20 . 6 29.2 22.1 21.6 19.7 25.3 

Av. weekly income ($) 138 .11 263.35 245 . 10 385.83 379.67 494.58 381. 53 493.05 66.37 87.87 
Av. weekly food 

expenditures ($) 16.78 37 . 73 27.00 50. 10 41.68 75.94 31.44 47 .1 8 14 . 91 23.50 

Budget share for food 12.2 12 . 4 11.0 13 . 0 11.0 15 . 3 8 . 2 9 . 6 22 .4 23 .8 

a Income from welfare and unempl oyment. 
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TABLE 10. Comparison of Budget Shares and Conditional Income Elasticities for Synthetic Cohorts 
between 1972-73 and 1977-78 . 

Young: Young: Middle-aged: Older: Retired 
Single Person Two-Person With Children No Children 

Expenditure 72-73 77-78 72-7 3 77-78 72-73 77-78 72-73 77-78 72-73 77-78 
Budget Shares 

Food at Home 62.5 64.4 61.6 62.1 68.9 68.5 68.7 71.3 84.0 86.1 
Meat & Fish 21.2 20.4 22.8 20.7 25.5 24.7 25.7 25.8 30.3 29.5 
Dairy 8.8 9.0 8;4 8.4 10 .7 9.9 9.3 9.4 11.6 11.7 
Fruits 5.4 6.4 4.5 5.5 5.3 5.9 6.1 7.1 8.4 8.8 
Vegetables 5.9 7 . 1 5.4 6.4 5 . 5 6.5 5.9 6.9 7.7 9.3 
Sweets 3.1 1.6 2.5 1.6 2.7 2.0 3. 1 1.9 4.2 2 . 4 
Fats and Oils 3 .0 2.1 2 .4 1.9 2.5 2.3 2 . 6 2.2 4.1 3.2 

Food Away 37.5 35.6 38.4 37.9 31. 1 31.5 31.3 28 .7 16.0 13. 9 
Conditional lncome Elasticities 

Food at Home .33 .16 .21 
Meat & Fish .37 .18 .24 
Dairy .19 .12 . 12 
Fruits . 25 .13 . 15 
Vegetables .27 .15 .17 
Sweets .20 .12 .10 
Fats and Oils .20 .09 .10 

Food Away .36 .27 .23 

The income elasticit ies decreased from 1972-73 
to 1977-78. They decreased the most for the 
younger households and the least for the older 
households. This supports the earlier findings 
but adds the information that elasticities may 
not be decreasing equally for all households. 

SUMMARY AND CONCLUSIONS 

The purpose of this study was to determine 
whether the structure of demand is changing and 
the implications of these changes for demand 
projections. The ·results suggest a number of 
conclusions. First, the data and analyses 
strongly indicate that the demand structure is 
changing and that the direction of change in 
price and income parameter estimates is towards 
zero. This means that U.S. households are be
coming less price and income sensitive in 
allocating their food budget among the major 
foods. If this is t rue , the implications are 
far-reaching. On one hand, this result suggests 
that marketers may more easily influence con
sumers' buying dec isions without worrying about 
the household price and income constraints. On 
the other hand, it makes modeling and policy 
anal ysis more difficult because price and income 
are the primary variables used by most econo
mists . 

Second, the data suggest that changing food 
patterns are quite complex and that further 
refinements in the expenditure model are 
necessary to isolate the cause or causes of the 
observed changes. Following Haidacher (pp. 36), 
the results are strong indirect evidence of a 
change in the structure of food expenditures . 

.12 
.13 
.08 
.09 
. 11 
.08 
.06 
.21 
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. 15 .09 .20 .14 .38 . 26 
.17 .10 .23 .15 .42 . 27 
.1 0 .0 7 .11 .10 .25 .20 
.11 .07 .16 .12 .32 .23 
. 12 .08 . 16 .12 .33 .24 
.08 .07 .11 .11 .26 . 21 
.07 .OS .10 .08 .26 .19 
.16 .16 .22 .23 . 41 .46 

We need research to identify the variables that 
are important in explaining variations in expen
ditures and the theoretical analysis to back them 
up. Current cross-sectional models have diffi
culty explaining 50 percent of the household-to
household variation in expenditur es. We know 
very little about other factors that explain the 
rest -- unless we assume that a great deal of 
behavior is stochastic. Furthermore, if income 
and prices are declining in importance as explan
atory variables and household characteristics are 
of marginal value in explaining food expenditure 
behavior, then our current models and the theory 
that serves as their foundation need enrichment. 
This also means t·hat agenc ies and organizations 
designing and implementing expenditure surveys 
must be encouraged to expand the scope of those 
surveys since they are the economist's primary 
source of data. 

Third, there are real differences in the demand 
structure for food across the regions. Thus, 
all subsectors of the U.S. household population 
must be sampled if our models are to be reason
able descriptions of demand behavior. 

Fourth, population dynamics seem to play a much 
smal ler role than previously reported in the 
literature. This sugges ts that researchers 
using cross-sectional data sets may be a ttrib
uting price and income ef f ects to socioeconomic 
variables that are correlated with prices. The 
conclusion is that price variables are necessary 
explanatory variables in cross-sectional data 
sets. Increased effort should be devoted to 
obtaining data that will permit the researcher to 
isolate price effects from the other variables. 



Fifth, the results indicate that most of the 
differences in food expenditures are due to 
changes in price and income. Demographics were 
found to play a small role but this may simply 
reflect our failure to properly model their 
effect and to include the appropriate variables. 
These results should encourage producers of 
nationwide surveys t o obtain a much wider set 
of information on their respondents and for 
researchers to incorporate more of those vari
ables into their anal ysis. 

Finally, the conclusion from Tables 9 and 10 is 
that all households do not respond to a given 
set of economic stimuli in the same way. These 
stimuli may vary from region to region in many 
ways that our economic models cannot capture 
di rectly. Across the United States there are a 
number of cross-currents of change affecting the 
demand for food . Assuming that the demand for 
food is not changing or that the dynamics of 
food demand is spread evenly over a heterogen
eous population is likely to cloud rather than 
enhance both our unders t anding of the demand for 
food and the appropriate use of that understand
ing for policy analysis . 
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ANIMAL PRODUCTS CONSUMPTION AND THE CHANGING DEMAND FOR FEED GRAINS 

1 Clark Burbee, George Allen, and James Zellner 
u.s. Department of Agriculture 

INTRODUCTION 

U.S. agricultural policymakers are concerned 
about reversing the decline in export sales of 
feed grains (corn, sorghum, oats, and barley) 
in order to protect markets and incomes of grain 
producers. At the same time, subtle and dis
turbing changes in the principal market for U.S. 
feed grains further emphasize the importance of 
developing export markets for grain. 

To put the issue in perspective, approximately 
60 percent of the feed grain produced by the 
United States is used for feeding livestock and 
poultry to produce animal food products for 
domestic consumption, pet foods, and sport 
animal feeding. However, shifts in U.S. con
sumption from red meat to the more efficiently 
produced white meat animal products and 
efficiency-increasing innovations are dampening 
growth in feed grain and concentrate feed use. 
In order for the United States to maintain its 
world market share for feed grains, more re
liance will have to be placed on an already 
price-depressed and supply-burdened export 
market and nontraditional outlets such as the 
rapidly growing markets for corn sweeteners and 
pet and sport animal feeding. 

The objectives of this paper are to (1) present 
data on the changing U. S. consumption patterns 
of animal products and factors that influence 
domestic demand for the six major animal prod
ucts (beef, pork, dairy, chicken, turkey, and 
eggs); (2) present estimates of feed grain and 
concentrate feed used to produce animal prod
ucts produced and consumed in the United States 
for 1960 and 1980; (3) illustrate the effects 
of technological and consumption pattern 
changes during that period on feed grain and 
concentrate use; and (4) provide projections 
for domestic consumption of the six principal 
animal products for the year 2000 under two 
possible feed grain and concentrate use 
scenarios. These data will provide information 
on how feed grain and concentrate feed utiliza
tion changed between 1960 and 19 80 and how it 
might change by the end of this century . 

1 
Burbee, Allen, and Zellner are agricultural 
economists with the National Economics Division, 
Economic Research Service. 
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Assumptions 

This analysis is based on several key assump
tions. Yirst, the feed grain and concentrate 
estimates are only for the production of 
animal products produced and purchased for 
consumption in the United States. This 
excludes (1) feeds used to produce animal 
products exported to other countries and 
(2) stocks of dairy products acquired by the 
government under the milk price support 
program. Second, the consumption estimates 
are adjusted to prevent misallocation of 
feeds used to produce joint products. Beef 
from dairy herd culling is excluded from the 
beef consumption data and meat from culled 
table egg layers and breeders is excluded 
from the chicken meat consumption data. 
Third, the feed grain and concentrate feed 
estimates are calculated after subtraction 
of physical losses such as those that occur 
during processing, storage and transit; the 
loss ranging between 5 and 10 percent of har
vested quantities. Fourth, no estimates of 
total and per capita consumption and feed use 
to produce the animal products of minor con
sumption importance are included. This 
includes lamb and mutton; veal, which is 
primarily fed dairy products and byproducts; 
ducks and geese; and fish from aquaculture. 

Procedure 

Models were developed to estimate annual con
centrate feed use by production, replacement, 
and breeding stock fo r each of the six product 
groups. Since time series estimates on annual 
feeding rates are not available, annual average 
rates were estimated based on published survey 
data and opinions of animal husbandry and 
nutrition experts. These r ates were applied 
to the several product groups to. develop 
estimates of concentrate feed use. The total 
concentrate feed estimates were then disaggre
gated into grain and other concentrate feed 
according to disappearance estimates and 
nutritional needs of the respective groups. 
However, this part of the analysis was done 
for only the years 1960 and 1980. Typi cally , 
the proportion of the feed grains fed as concen
trates tends to remain relatively constant 
over time because of nutritional. palatability 
and other technical constraints. 



Projections for the year 2000 are based on 
animal product consumption estimates by 
Blaylock and Smallwood, The estimates incor
porate an increase in real income of 1 percent 
per year from 1980 forward, adjustments for 
changes in age distribution, and the middle 
population growth rate for total civilian and 
military overseas population reported (U.S. 
Bureau of Census). Prices are assumed to 
remain constant. 

Two scenarios for future concentrate and feed 
grain use were developed. One is an extra
polation of the trends for the six product 
groups. The second is a "high tech" scenario 
which incorporates innovations likely to sub
stantially affect production efficiency by the 
year 2000 by assuming 5 percent improvements 
in feed efficiency from the projected values 
of the models for fed beef and dairy and 
20 percent for swine, New vaccines, reproduc
tion techniques, and a bovine growth hormone 
already in an advanced stage of development 
should be extensively adopted by the beef and 
dairy industry by the year 2000, A porcine 
growth hormone currently in the early stages 
of experimental testing could improve feed 
efficiency significantly and may be on the 
market early in the next decade, probably 
early enough for full adoption by the year 
2000. No new technologies for poultry are 
added for this scenario because of the low 
probability that current experimental research 
will become commercially available before the 
year 2000, 

ANIMAL PRODUCT CONSUMPTION 

Consumption Trends 

The consumption of animal products changed 
significantly between 1960 and 1980 (Table 1). 
On a per capita basis, beef, chicken and 
turkey consumption increased while milk and 
eggs decreased and pork remained about the 
same (Table 2), Per capita consumption of 
fed beef (beef finished to grade Choice or 
better by feeding large quantities of high 
energy concentrate feeds) rose from 44.4 
pounds in 1960 to a high of 86.1 pounds in 
1972 before falling back to 71 pounds in 1980. 
Consumption of nonfed beef (beef from cows and 
heifers culled from cow-calf operations and 
cattle raised for meat on a roughage diet) 
varied considerably, reflecting the changing 
profitability of those operations. Per capita 
consumption was 17.8 pounds in 1960, fell to 
a low of 8,0 pounds in 1973, rose to a high of 
33.1 pounds in 1976 when herd liquidation was 
at its height, and fell back to 9,6 pounds in 
1979 and 13.9 pounds in 1980, Total beef 
consumption increased from 62.2 pounds per 
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capita in 1960 to 108,5 pounds in 1976 and 
declined to 84.9 pounds in 1980. 

The supply of beef from dairy cattle fell 
fairly steadily from 19.3 pounds per capita in 
1960 to 10 pounds in 1980 as herds were reduced 
in response to higher per cow production and 
static utilization of milk. 

Per capita consumption of domestically pro
duced pork varied cyclically over the two
decade period. The period began and ended at 
virtually the same consumption level--73.9 and 
73.5 pounds per capita, packer style, respec
tively. The highest level was 77,3 in 1963, 
and the lm{est 55.0 in 1975, In general, pork 
consumption seems to have a zero trend although 
the animal has been bred for lower lard content 
to increco.se consumer appeal. 

Whole milk consumption (fat equivalent basis) 
is the dominant animal product on a weight 
basis, Per capita consumption of domestic 
output fell almost continuously from 650 pounds 
in 1960 to 519 pounds in 1980. The decrease 
occurred in virtually all dairy products except 
cheese. 

Consumption of young chickens and turkey, both 
white meat animal products, experienced almost 
uninterrupted growth over the two decades. 
Young chicken consumption increased from 23.5 
pounds to 47.1 pounds per capita and turkey 
consumption increased from 6.2 to 10.5 pounds 
per capita. Consumption of the remaining 
avian product, table eggs, decreased almost 
steadily from 41~9 pounds to 36,0 pounds per 
capita, 2 The decline in egg consumption 
started early in the 1950s and has showed little 
sign of ending. 

In the aggregate, consumption increased for five 
animal food products from domestic supplies and 
remained nearly constant for dairy products in 
terms of milk used (Table 1). Total table egg 
consumption increased only 7 percent, from 
7,568.4 million pounds to 8,188.8 million 
pounds, Pork consumption increased by 25.4 
percent while beef (fed and nonfed) increased 
almost 72 percent over the 21 year period. The 
two groups experiencing the greatest relative 
increases were chicken and turkey, up 257 per
cent and 212 percent, respectively. 

In summary, changes over the two decades show 
a decline in per capita consumption of milk 
(about 20 percent) and table eggs (16 percent). 
Total meat consumption rose 30 percent from 

2 Assuming eggs weigh 21 ounces per dozen. 



TABLE l. U.S. Total Annual Consumption of Domestically Produced Animal 
Products, 1960-1980. 

Year 

1960 
1961 
1962 
1963 
1964 

1965 
1966 
1967 
1968 
1969 

1970 
1971 
1972 
1973 
1974 

1975 
1976 
1977 
1978 
1979 
1980 

Beef a 

Fed 

8,028.1 
9,335.1 
9,608.5 

10,872.4 
11,609.4 

11,799.0 
12,928.8 
14,003.6 
14,670.7 
15,836.7 

16,770.3 
16,795.8 
18,070.1 
17,120.6 
15,981.1 

15,402.5 
16,451.1 
16,850.7 
18,043.1 
17,039.6 
16,162.1 

Nonfedg 

3,214.4 
2,479.3 
2,076.3 
1,945.2 
3,476.6 

3,475.8 
3,638.3 
3,317.4 
3,494.5 
2,666.1 

2,557.3 
2,808.5 
2,070.0 
1,699. 2 
4,860.6 

6,115.3 
7,209.1 
6,136. 7 
3, 902.6 
2,158.4 
3,166.1 

a Carcass equivalent. 
b Packer s tyle. 

b 
Pork Milke 

Million Lb 

13,346.2 
14,036.1 
14,131.4 
14,630.4 
14,151.7 

12,794.7 
13,461.7 
14,528.0 
13,281.4 
12,950.8 

13,469.6 
14,636.7 
15,452.8 
14,229.0 
14,143.3 

11,885.6 
12,996.4 
13,637.4 
13,879.4 
16,065.3 
16,743.3 

117,446 
115,253 
113,173 
115,185 
117,118 

116,44 7 
117,267 
109,451 
110,254 
109,884 

109,531 
109,663 
113,056 
Ill' 722 
112' 682 

111 '7 96 
ll7,377 
ll5,033 
117,221 
119,794 
118,211 

d 
Chicken 

4,181.5 
4,781.4 
4,819.6 
5,179.3 
5, 340.0 

5,807. 2 
6,386.8 
6,504.9 
6,600.4 
7,122.2 

7,619.3 
7 ,627.3 
8,036.7 
7,918.7 
7,985.8 

7,950.7 
8,728.9 
9,054.4 
9,749.9 

10,759.5 
10,725.9 

e 
Turkey 

1,121 
1,375 
1,325 
1,310 
1 '426 

1,470 
1,571 
1,734 
1' 629 
1,691 

1,659 
1,741 
1,882 
1,806 
1,884 

1,830 
1,979 
2,003 
2,034 
2,223 
2,376 

f 
Table 

eggs 

7,568.4 
7,652.6 
7,811.8 
7,744.2 
7,943.6 

7,904.1 
7,804.1 
8,297.3 
8,114.8 
7,982.3 

8,073.0 
8,408.5 
8, 443.2 
7,993.6 
7,995.9 

7,847.1 
7,764 .5 
7,747.4 
7,955.9 
8,174.1 
8,188.8 

cwhole milk equivalent and excludes the quantity removed under the Federal 
government price support program. 

d Ready-to-cook equivalent and excludes chicken meat from culled table 
egg layers and breeders . 

e Ready-to-cook equivalent. 
f Shell equivalent. 
g Excludes beef from culled dairy cattle . 
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TABLE 2. Per Capita Consumption of Domestically Produced Animal Products, 
1960-1980. 

Year 

1960 
1961 
1962 
1963 
1964 

1965 
1966 
1967 
1968 
1969 

1970 
1971 
1972 
1973 
1974 

1975 
19 76 
1977 
1978 
1979 
1980 

Beef a 

Fed Nonfed g 

44.4 
50.8 
51.5 
57.4 
60.5 

60.7 
65.7 
70.5 
72.8 
7 8.1 

81.7 
80.9 
86.1 
80.8 
74.7 

71.3 
75.5 
76.5 
81.1 
7 5. 7 
71.0 

17 .8 
13.5 
11.1 
10.3 
18. 1 

17.9 
18.5 
16.7 
17.4 
13.2 

12.5 
13.5 

9.9 
8.0 

22.7 

28.3 
33. 1 
27.9 
17.5 
9.6 

13.9 

Carcass equivalent, 
b Packer style. 

b 
Pork 

73.9 
7 6.4 
75.8 
77.3 
73.8 

65.8 
68.5 
7 3.1 
66.2 
63.9 

65.7 
70.5 
73.6 
6 7. 2 
66.1 

55.0 
59.6 
61.9 
62.4 
71.4 
73.5 

Whole c 
Milk 

Pounds 

650.0 
627.4 
606.8 
608.8 
61 o. 3 

599.3 
596.5 
550.8 
549.3 
542.1 

534.0 
528.0 
538.6 
527.2 
526.8 

517.6 
538.4 
522.4 
526.6 
532.2 
519.2 

Chicken d Turkey e 

23.5 
26.0 
25.8 
27.4 
27.8 

29.9 
32.5 
32.7 
32.9 
35.1 

37.2 
36.7 
38.3 
37,4 
37.3 

36.8 
40.0 
41.1 
43.8 
4 7.8 
47.1 

6.2 
7.4 
7.0 
6.8 
7,4 

7.5 
7.8 
8.6 
7.9 
8.2 

8.0 
8.3 
8.9 
8.5 
8.8 

8.5 
9.1 
9.1 
9.1 
9.9 

10.5 

Table f 
eggs 

41.9 
41.7 
41.9 
40.9 
41.4 

40.7 
39.7 
41.8 
40.4 
39.4 

39.4 
40.5 
40.2 
37.7 
37.4 

36.3 
35.6 
35.2 
35.7 
36.3 
36.0 

c Whole milk equivalent and excludes the quantity removed under the Federai 
government price support program. 

d Ready-to-cook equivalent and excludes chicken meat from culled table 
egg layers and breeders. 

e Ready-to-cook equivalent. 
f Shell equivalent. 
g Excludes beef from culled dairy cattle. 
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166.0 to 216.0 pounds per capita. Beef (fed 
and nonfed) accounted for 22.7 pounds or 45 
percent of the increase; chicken and turkey 
made up the balance of 27.3 pounds. 

Factors Affecting Animal Product Consumption 

Several economic factors explain changes in 
aggregate consumption of products over time. 
Four of them are discussed here: (1) changes 
in real per capita income; (2) changes in 
prices; (3) preference changes due possibly 
to adverse publicity about the healthfulness 
or nutrient content of some of the products; 
and (4) population changes. 

Changes in Income 

Real per capita income in 1972 dollars rose 
209 percent through the 1960-80 period 
from $489.70 to $1,021.60 (Table 3). In
creases were large during the early years but 
narrowed in the mid to late 1970s, reflecting 
the stagflation the country was experiencing. 
Increases in per capita real income suggest 
increases in expenditures and utilization 
of products, especially those with large 
positive income elasticities. But most foods 
have small positive income elasticities, so 
large increases in income are needed to get 
significant increases in expenditures and 
utilization. The slowdown in the rate of 
increase in real income from 4.4 percent 
during the 1960s to 3.1 percent during the 
1970s probably reduced increases in pur
chases and utilization of many of the animal 
products. 

Product Retail Prices 

A comparison of retail price movements of 
substitutable products over time reveals 
which ones are becoming relatively more 
expensive and are likely to be replaced by 
one of the less expensive items if other 
factors remain constant. The average retail 
prices in per pound of animal product reported 
for 1960-80 are presented in Table 4. Beef 
prices increased the most, almost 300 percent, 
compared to 250 percent for pork, 187 percent 
for dairy, 168 percent for chicken, 161 per
cent for turkey, and 148 percent for table 
eggs. The small price increases for poultry 
products relative to red meat are primarily 
attributable to large gains in poultry pro
duction efficiency which reduced costs of 
production. Also, poultry product markets 
are typically characterized by intense price 
competition. However, gains in production 
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efficiency and lower costs did not stop the 
per capita decline in egg purchases and con
sumption though they may have slowed it down. 

The relatively large increases in red meat and 
dairy prices compared to poultry prices may 
offer a partial explanation for the relatively 
slow increase or reversal in consumption of red 
meat and dairy products. Table 5 shows the 
prices of the five animal products relative 
to oeef for the 21-year period. Two trends 
should be noted. First, dairy, chicken, turkey, 
and eggs became relatively cheap compared to 
beef and so likely provided more competition 
for beef. Second, pork prices varied somewhat 
but tended to remain at some relatively fixed 
proportion relative to beef suggesting more 
competition for pork products as well. 

In summary, it appears that the changing rela
tionship among prices for animal products 
affects per capita consumption trends and the 
requirements for concentrates and feed grains 
to produce those products. The shift, although 
modest, is towards white meat products, which 
can be produced more efficiently in terms of 
concentrates and feed use. However, dis
placement of table eggs and milk used for dairy 
products, items which also can be produced 
efficiently with concentrate feeds and grains, 
by red meats, tends to negate the effect of 
reduced concentrate and feed grain use caused 
by increased poultry consumption. Product 
preference changes consumer opinion surveys 
suggest the public is changing its attitudes 
about animal products. Fat- and cholesterol
containing foods are losing popularity while 
lean, high-quality protein foods are perceived 
as more nutritious and healthful. This sug
gests that beef and eggs are being replaced in 
the marketplace by poultry meat. The decline 
in dairy products consumption with the exception 
of che~se is the result of increased competition 
from substitute products and dietary concerns. 

Population Growth 

Population growth has an important influence on 
total animal product consumption and feed con
centrate use. The u.s. population, total 
civilian and military overseas, increased 
steadily from 180.7 million in July 1960 to 
227.7 million in July 1980, an average gain of 
2.24 million a year (Table 3). This 26 percent 
increase contributed significantly to the over
all demand for animal products and feed grains 
and concentrate feed used to produce those 
products. 



TABLE 3. u.s. Per Capita Real Income and Population Estimates, 1960-1980. 

Year 

1960 
1961 
1962 
1963 
1964 

1965 
19 66 
1967 
1968 
1969 

1970 
1971 
1972 
1973 
1974 

1975 
19 76 
1977 
1978 
1979 
1980 

a In 1972 dollars. 

Annual 
per capita 

real income a 

Dollars 

489.7 
503.8 
524.9 
542.3 
580.8 

616.3 
646.8 
673.5 
701.3 
722.5 

751.6 
779.2 
810.3 
864.7 
857.5 

874.9 
906.8 
942.9 
988.8 

1015.7 
1021.6 

b Total civilian including military overseas, July 1. 
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Population 
b 

Million 

180.7 
183.7 
186.5 
189.2 
191.9 

194.3 
196.6 
198.7 
200.7 
202.7 

205.1 
207.7 
209.9 
211.9 
213.9 

216.0 
218.0 
220.2 
222.6 
225.1 
227.7 



TABLE 4. Average Retail Prices for Animal Products, 1960-1980. 

Retail prices 

Year Reef Pork Dairy Chicke n Turkey Eggs 

---
Cents ~ound 

1960 80.2 55.9 85.0 42.7 55.1 36.5 
1961 7 8.4 58.4 8 7. 6 38.5 44.8 36.5 
1962 81.7 58.8 85.2 40.7 49.0 34.4 
1963 78.5 56.6 86.5 40.1 5 t'.3 3 5.1 
1964 . 76.5 55.9 86.2 37 .8 46.7 34.3 

1965 80.1 65.8 8 5.1 39.0 48.4 33.6 
1966 84.4 73.4 89.7 41.3 50.6 38.2 
1967 84.6 66.6 91.2 38.1 48.8 31.3 
1968 88.7 66.8 90.4 39.8 46.4 33.7 
1969 89.6 73.6 92.1 42.2 48.8 39.6 

1970 101.7 77.4 91.4 40.8 55.9 39.1 
19 71 108.1 69 .8 91.5 41. 0 54.6 33.7 
1972 118.7 82.7 89.4 41 . 4 55.3 33.4 
1973 142.1 109.2 91.1 59 .6 73.5 49.7 
1974 146. 3 107.8 102.1 56.0 72.7 49.9 

1975 154.8 134. 6 108.6 63.3 72.6 49.0 
1976 148. 2 134.0 125.9 59.7 73.7 53.6 
1977 148.4 125.4 130.4 60 .1 72.9 52.4 
1978 181.9 143.6 134.5 66.5 81.5 49.0 
1979 226.3 144.1 14 6. 2 67 . 7 88.2 53.8 
1980 237 .6 139.5 159.0 71.9 88.8 53 .9 

Source : Burea11 of Labor Statistics and Economic Res e arch Se rvice, USDA. 
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TABLE 5. Per Pound Prices of Animal Products as a Percentage of Beef Prices, 
1960-1980. 

Year Beef Pork J)ai ry Chicken Turkey Eggs 

Percent 

1960 100 69.7 106.0 53.2 68.7 45.5 
1961 100 74.5 111.8 49.1 57.1 46.6 
1962 100 72.0 104.2 49.8 60.0 42.1 
1963 100 72.1 110.2 51.1 65.4 44.7 
1964 100 73.1 112.7 49.4 61.0 44.9 

1965 100 82.1 106.2 48.7 60.4 4l.9 
1966 100 87.0 106.3 48.9 60.0 45.2 
196 7 100 7 8. 7 107.9 45.0 57.7 37.0 
1968 100 75.3 101.9 44.9 52.3 38.0 
1969 100 82.1 102.8 4 7 .I 54.5 44.1 

1970 100 76.1 89.9 40.1 55.0 38.5 
1971 100 64.6 84.7 37.9 50.5 31.2 
1972 100 69.7 75.3 34.9 46.6 28. 1 
1973 100 76.8 64.1 41.9 51.7 35.0 
1974 100 73.7 69.8 38.3 49.7 34.1 

1975 100 87 .o 70.2 40.9 46.9 3l.7 
1976 100 90.4 85.0 40.3 49.7 36.1 
1977 100 84.5 87.9 40.5 49.1 35.3 
1978 100 78.9 73.9 36.6 44.8 27.0 
1979 100 63.7 64.6 29.9 39.0 23.8 
1980 100 58.7 66.9 30.3 37.4 22.7 
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CONCENTRATE AND FEED GRAIN UTILIZATION 

The efficiency of domesticated animals to con
vert feeds into food products varies among 
species. White-meat animals, almost completely 
reliant on concentrate feeds (processed high 
energy and protein feeds) are typically more 
efficient than red-meat animals. However, on 
the basis of a pound of concentrate feed input 
for a pound of product, the dairy cow is the 
more efficient converter because of its 
reliance on an inexpensive diet of roughage 
supplemented by concentrates and ability to 
produce large quantities of milk. Therefore, 
factors that determine consumption patterns of 
red and white meats and dairy products in
directly determine the use of concentrate feeds 
and feed grains for animal production. 

This section will present estimates of feed 
grains and concentrate feed used for the 
domestic production of the six types of animal 
products consumed in the United States for two 
benchmark years, 1960 and 1980 (Table 6), Con
centrate feeds include all feed grains (corn, 
sorghum, oats, and barley), cereal grains 
(wheat and rye), oilseed meals, animal protein 
byproducts (fishmeal, meat scrap, and dried 
milk), grain protein byproducts (gluten feed 
and brewers' and distillers' dried grains), 
millfeeds (wheat, oat and rice millfeeds, and 
screenings), miscellaneous feeds (molasses, 
citrus and beet pulps and other feed ingre
dients not classified elsewhere). <:md I'J •n 

energy feeds such as minerals and vitamins, 
The 155 billion pounds of animal products 
produced and consumed i n the United States in 
1960 required 132 million tons of concentrate 
feeds. Of this amount, 104 million tons (78.8 
percent) were feed grains. The remainder, 28 
million tons, consisted of cereal grains, 
oilseed meals and other processed feeds. Per 
capita total concentrate and feed grain use 
were 1,459.6 and 1,151.0 pounds, respectivel y . 
Pork accounted for 9 percent of the animal 
product consumption and used about 40 percent 
of the concentrates and feed grains fed . How
ever, milk used for dairy products equa l ed 76 
percent of the total consumption and only 
used about 19 percent of the concentrates fed. 
Beef was the second largest user of concen
trates and feed grains followed by milk, eggs , 
chicken and turkey. The 11 billion pounds 
of beef utilized 26 million tons of concen
trates that included 22 million tons of f eed 
grains. The 13 billion pounds of poultry 
used 29 million tons of concentrates of which 
19 million tons were feed grains. The 857.7 
pounds of product per capita were produced 
with 1,459.6 pounds of concentrate feeds 
of which 1,151 pounds were feed grains . 
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The 1980 animal product consumption pattern is 
quite different from that of 1960 (Table 6). 
Overall consumption was 13 percent higher. 
Total milk consumption was virtually unchanged, 
total beef up 72 percent, pork up 25 percent, 
chicken up 152 percent, turkey up 112 percent, 
and eggs up 6 percent. This mix of products 
utilized 168 million tons of concentrates, of 
which 131 million tons (78.0 percent) were feed 
grains. 

Per capita animal product consumption in 1980 
was 770.2 pounds, 87.5 pounds less than 1960. 
This required 1,474.7 pounds of concentrate 
feeds of which 1,149.9 pounds were feed grains. 
Although product mix was 10 percent less by 
weight than that consumed in 1960 it required 
virtually the same quantities of concentrate 
feeds and grains. 

The figures suggest that the increase in feed 
grain and concentrate use in 1980 was caused 
by population growth. The influence of two 
other potential factors, consumption changes 
and feeding efficiency, was also evaluated. 

To evaluate the effect of consumption changes, 
total concentrate and feed grain use were cal
culated using the 1980 consumption pattern and 
the 1960 population and animal feeding rates, 
The change in the consumption pattern alone is 
shown to account for 13.8 million tons of the 
increased concentrate use (10.8 million tons of 
the increased feed grain use), 

To determine the effect of gains in feeding 
efficiency, 1980 feeding rates were applied to 
the 1960 product consumption totals and the 
results were compared to the 1960 figures. 
Total concentrate use in this analysis was 12.2 
million tons less with the feed grain port ion 
declining by 10.9 million tons. Thus, gains in 
feeding efficiency virtually offset the increase 
in concentrate and grain use due to the change 
in the animal product consumption pattern sup
porting the idea that populati on increases 
account for the total increase in demand for 
feed grains and concentrates.3 

PROJECTION FOR THE YEAR 2000 

What of the future? Will the use of concen
trates and feed grains continue to increase with 
increased production of animal products for 

3 Between 1960 and 1980 
26 percent (Table 3), 
concentrates and f eed 
percent, respectively 

the population increased 
The increase in total 

grains was 27 and 26 
(Table 6). 



TABLE 6. Concentrate and Feed Grain use for u.s. Production of Domestically 
Consumed An irnal Products, 1960 and 1980. 

Year Item Total Per capita Total Concentrates Total Feed grain 
consumption consumption concentrate fed feed fed 

feeds per capita grains per cap1.ta 
fed fed 

Million Thousand Thousand 
Lb Lb Tons Lb Tons Lb 

1960 Beef a 
Fed 8,028.1 44.4 19,306.9 213.7 18,062.9 19 9. 9 
Nonfed 3,214.4 l7 .8 6,342.0 70.2 4,484.3 49.6 

Porkb 13,346.2 73.9 52,380.4 579.7 43,031.9 476.3 

Dairy 
c 117,446.0 650.0 24,477.6 270.9 19,153.1 212.0 

Chickend 4,251.4 23.5 8,805.1 97.5 5,882.4 65.1 

Turkeyd 1,121.0 6.2 3,792.0 42.0 l ,392.0 15.4 

Eggse 7,568.4 41.9 16,769.7 185.6 11,987.0 132.7 ----
Total 154,975.5 8 57.7 131,873.7 1,459.6 103,975.5 1,15t.O 

1980 Beef a 
Fed 16, 1fi2.4 71.0 38,109.2 334.7 33,390.1 293.3 
Nonfed 3,166.1 13.9 7,195.3 63.2 4,439.6 39.0 

Pork 
b 

16,743.3 73.5 58,676.9 515.4 48,673.5 427.5 

Dairy 
c 

118,211.0 519.2 29,666.1 260.6 23,128.4 203.2 

Chicken 
d 

10,725.9 47.1 17,115.2 15 o. 3 10,369.1 91.1 

Turkey 
d 

2,376.0 1 o. 5 4,544.3 39.~ 2,288.0 20.1 

Eggs 
e 

7,967.5 35.0 12,582.0 110.5 8,616.9 75.7 

Total 175,352.2 770.2 167,889.0 1,474.7 130,905.6 1,149.9 

a Dressed weight. 
b Packer style. 
c Whole milk equivalent. 
d Ready-to-cook. 
e Shell equivalent. 
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domestic consumption despite predicted 
improvements in animal performance and feeding 
efficiency? Or, will the animal product market 
stagnate, forcing reformulation of feed grain 
policies to bring production in line with use? 

In order to find an answer, two scenarios were 
analyzed, using the animal product consumption 
estimates developed by Blaylock and Smallwood. 
Per capita consumption as a percent of 1980 
estimates are as follows: beef, 106.6; 
pork, 107.5; dairy, 103.8; chicken and turkey, 
106.8; and eggs, 103.1. Note that in contrast 
to changes between 1960 and 1980, per capita 
consumption of all these products is projected 
to increase. The projections are based on a 
1 percent increase in real income per annum; 
no changes in prices; anticipated demographic 
changes in household age composition, geogra
phic region of household residence, and race, 
and a total population of 267 .96 million 
(u.s. Dept. of Commerce). 

The first scenario is an extrapolation of ·the 
concentrate and feed grains models developed 
to estimate utilizations for 1960 and 1980. 
No improvements of any significance are 
projected for beef and dairy feed utilization 
rates; some improvement for swine and signi
ficant improvements for all poultry are 
expected. It is assumed that prices of feed 
ingredients remain constant; therefore, the 
proportion of the concentrates fed as fee d 
grains is the same for 1980 and 2000 for each 
product category. Under this scenario, total 
consumption of the six animal products would 
be 217 billion pounds in 2000, an increase of 
23.7 percent over 1980. This is equivalent 
to 809.8 pounds per capita, almost 40 pounds 
more than in 1980 (Table 7). Total concentrate 
feed use would be 197.7 million tons, of which 
155.0 million tons is feed grains . This 
represents an increase of 17.75 percent over 
1980 f or concentrates and 18.4 percent for 
grains . 

The second scenario incorporates some innova
tions likely to .affect feeding efficiency of 
red meat animals. One is a bovine growth 
hormone, bGH, which should increase milk pro
duction per cow by 20 percent and be intro
duced to the market in the 1987-88 period. 
Other developments expected to affect dairy 
feed use are the introduction of feed additives, 
improved health protection methods, and use of 
superovulation, s exing and embryo transfer 
techniques. These improvements should effec
tively reduce feed requirements 5 percent by 
the year 2000. 

Some improvement also is projected for fed 
beef feed efficiency based on prospects for 
new feed additives, implants, and genetic 
developments . The improved performance i s 
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incorporated into this scenario as a 5 percent 
reduction in the concentrate feeding rate for 
fed cattle. 

Swine are projected to experience the most 
dramatic improvements. New procine growth 
hormones could increase per-animal meat yields 
and improve feed efficiency by 20 percent. 
Other probable improvements are larger litters, 
more pigs saved per litter, and new drugs and 
vaccines to reduce morbidity and mortality. 
For this scenario, an improvement of 20 percent 
in feed efficiency over 1980 is used. 

No additional improvements are projected for 
poultry feed efficiency. The first scenario 
already incorporates factors reflecting improve
ments in performance that appear reasonable for 
projection purposes. New developments dis
cussed in the literature are only in their earl} 
research stages . The r esults of this scenario 
also are shown in Table 7. Total concentrate 
utilization is 179.4 million tons, of which 
139.8 million tons is feed grains. This is 
equivalent to an increase of 11.5 million tons 
(6.7 percent) over the estimate for concentrate~ 
and 8.9 million tons ( 7.8 percent) over the estj 
mate for feed grains for 1980. The implication, 
therefore, is for slow growth in concentrate anc 
feed grain use. It is possible, however, that 
growth in concentrate and feed grain use may 
approximate the rates i mplied by the first 
scenario until the feed reduction innovations 
become widely adopted, possibly during the next 
decade. At that time utilization of concen
trates and feed grains may stabilize for a few 
years and then decline to values projected for 
the year 2000. If the efficiency gains reduce 
retai l prices enough to stimulate large 
increases in product consumption per capita, 
concentrate and feed grain use may increase. 

CONCLUSIONS 

Total annual concentrate and feed grain use to 
produce animal products for U.S. domestic con
sumption increased 27 percent be tween 1960 and 
1980. The increase was essentially the result 
of the increase in population. Gains in con
sumption of animal products which increased the 
use of concentrate feeds and feed grains were 
virtually offset by improvements in feeding 
efficiency for several product categories. The 
result was an average annual increase of 1.7 
million tons of concentrates of which 1. 3 mil
lion tons were feed grains or approximately 
1.1 percent . 

Projections for the year 2000 suggest t he growth 
in feed grain and concentrate use will be modest 
averaging about 1.5 million tons of concentrates 
a year of which 1. 2 million tons is feed grains. 
The increase per year is approximately 0.9 per-



TARLE 7. u.s. Animal Product Consumption and Concentrate and Feed Use Projections, 
Two Scenarios, 2000. 

Scenario Item Total Per capita Total Concentrate Total Feed ~rain 
Consumption consumption concentrate per capita feed per capita 

feeds fed grains fed 
fed 

Million Lb Lb Thousand Lb Thousand Lb 
Tons Tons 

Beef a 
Fed 20,27 5.1 75.7 49,680.1 436.4 43 , 528.2 324.9 
Nonfed 4,984.6 18.6 9,168.fl 68.4 5,657.3 42.2 

Pork b 21 '181.5 79.0 70,513.4 619.4 57,925.1 432.3 

Dairy c 144,397.2 .538.9 34,907.8 260.5 27,174.3 202.8 

Chicken d 13,479.1 50.3 17,557.() 154.2 10,624.9 79.3 

Turkey d 3,004.9 11.2 4,560.0 40.1 2,296.0 1 7. 1 

Eggs e 9,667.0 36.1 11,321.2 84.5 7,753.5 57.9 
~---

Total 216,989.5 809.8 197,708.3 1,663.5 154,959.3 1,156.4 

2 Beef a 
Fed 20,275.1 75.7 47,196.1 352.3 41,351.8 308.6 
Nonfed 4,984.6 18.6 9,168.8 68.4 5,657.3 42.2 

Porkb 21,181.5 79.0 56,4t0.7 421.0 46,340.1 345.9 

Dairy c 144,397 .2 538.9 33,162.3 247.5 25,815.6 192.7 

Chicken d 13,479.2 so. 3 17,557 154.2 10,624.9 79.3 

Turkey d 3,004.9 11.2 4,560 40.1 2,296.0 17.1 

Eggs e 9,667.0 36.1 11,321.2 49.7 7,753.5 57.9 

Total 216,989.4 809.8 179,376.2 1,333.2 139,839.2 1,043.7 

a Dressed weight. 
b Packer styl~. 
c Whole milk equivalent . 
d Ready-to-cook. 
e Shell equivalent. 
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cent. However, adoption of feed efficiency 
improving innovations for red meat animals 
could reduce the growth rate to even more 
modest levels, approximately 0.57 million tons 
a year for concentrates and 0.45 million tons 
for feed grains, or about 0.035 percent a year. 
The timing of the commercial introduction of 
the innovations could result in a peaking in 
concentrate and feed grain use late during the 
next decade followed by a possible decline to 
the projected levels. From a policy perspec
tive, use of feed grains to produce the six 
major animal products for domestic consumption 
apparently will increase very slowly. Conse
quently, what has been historically the largest 
use for domestically produced feed grains 
offers little opportunity to absorb any in
creases in output due to policy incentives, 
lost export markets, unexpected gains in out
put from exceptionally good weather or 
unanticipated yield-increasing innovations. 
Other markets for feed grains will thus have 
to be pursued. Some possibilities are the 
expanding markets for pet and sport animal 
feeds, food additives such as sweeteners and 
industrial chemicals. However, the potential 
of the latter two to absorb large quantities 
of grains is extremely dependent on public 
policies for sweeteners and market conditions 
for petroleum and petrochemicals. 
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