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Comments: Food Demand Analysis:
Implications For Future Consumption

Lester H. Wersl

INTRODUCTION

The authors of the five papers included in this section of the
Symposium are to be commended for the time and effort they invested
ir.1 their papers and presentations. One cannot help but be impressed
With the research underlying the reports and with the amount of valu-
able information being made available.

While trying to structure my comments, I found myself going back
to the classical model of consumer demand, which is static and relates
to the individual consumer. For obvious reasons, empirical demand
research either has to rely on market aggregates for basic observations
or the results have to be expanded to market level implications, or
both. Also, for business and public policy planning purposes the re-
sults are useful only if they contain implications for consumption at
some future period of time. To respond to these empirical require-
ments, it is necessary to make rather strict assumptions about how the
nature of preference functions differs between individuals and over
time.

In order to minimize the effects of these assumptions on the
empirical estimates of demand parameters, we typically identify sub-
groups of the population for which, we believe, the preference func-
tions are relatively homogeneous. Things begin to become a bit hazy
fihen one reflects on the process used to subdivide the population
into more homogeneous groups. Economic theory postulates certain
properties concerning the shape of the consumer's utility function
and states that the function is unique for each individual. It is
largely up to other disciplines; e.g., sociology and psychology, to
Offer insights into what factors cause individuals to have different or
similar preferences.

Unfortunately, many of the factors identified as being potentially
important to individual preferences are empirically non-measurable.
Therefore, we are forced to define observable variables which we as-
stple will proxy for the actual sociological, physical, and psycholo-
gical factors. These 'proxies' are referred to as socioeconomic and
demographic characteristics of the individual or household. They are

Chief, Food Marketing and Consumption Economics Branch, National
Economics Division, Economic Research Service, U.S. Department of
Agriculture.
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well known and include geographic location, urbanization, family
size, age, income level, education, race, ethnic background, etc.

For purposes of projecting consumption levels and patterns, the
introduction of these factors implies that we can do three things:

(1) Quantify the impact of an individual factor on the level of
consumption for a given food for a "representative" consumer
or household;

(2) Project how the importance of the factor within a given pop-
ulation will change over time; and

(3) Determine if the marginal impact on the consumption function
is constant over time. If not, there is the additional
problem of being able to explain and project the coefficient
changes.

This introduction summarizes the common nature of the problems
addressed in the five papers presented in this section. The commonali-
ty constitutes the effort to deal with the identification of critical
socioeconomic and demographic variables, the assessment of how these
variables impact demand levels, what changes we might expect to see
in the absolute magnitude of the identified explanatory variables,
and whether or not the effect of a given variable on consumption is
stable over time.

GENERAL FACTORS AFFECTING DEMAND

Professors Raunikar and Haung provide a general discussion of the
factors usually considered to be important determinants of demand.
They then review the projected levels for these factors for the year (
2000 and, finally, they provide an illustrative regional projection 1
procedure for shell eggs. (

)
The paper tends to skirt around a myriad of issues related to 1

demand estimation and consumption projections without fully developing 1
many of the thoughts. For example, initially there is considerable ,
discussion of foreign market demand for U.S. products and of some k
supply considerations. How the authors relate these factors to actual
demand projections is never made clear in the paper or presentation.
We can only assume that export demand and supply response factors were
mentioned because the authors recognize that long run projections of n
consumption are dependent on assumptions regarding relative prices. 1
Relative prices, of course, depend on prevailing supply conditions, as v
well as prevailing demand conditions. Although not explicitly men- 1
tioned, demand projections also contain embodied implications about
resource allocation for the production sector. For many of the farm
commodities for which the domestic market is essentially the only c
market, it seems quite likely that trend productivity growth could 1
easily exceed demand growth, assuming constant real prices. The d
dairy industry is a prime example. Greater productivity growth rela-
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tive to demand growth implies that, over time, resources would have
to be diverted out of those industries which rely primarily on domestic
markets.

The Raunikar and Haung paper did set the stage for the following
Papers by discussing the expected changes in levels of the various
identified explanatory factors by the year 2000. Except for the
shell egg example, they did not translate the changes in variable
levels back to specific implications for food demand.

The shell egg example reports a fairly sophisticated approach for
Projecting future regional demand levels. The actual regional projec-
tions are based on an estimate of future aggregate U.S. shell egg
c?nsumption. Therefore, the regional projections can only be evaluated
Within the context of the 'quality' of the aggregate quantity estimate.
Unfortunately, the aggregate projection used in the analysis was not
based on a formal demand analysis. Thus, although the procedure seems
valid to me, the actual numerical projections would have a more sound
base had more effort been spent on developing the aggregate projection.

STRUCTURE CHANGE

Professor Buse has provided a thorough and innovative conceptual
and empirical analysis dealing with two important problems. First,
he recognizes the need to incorporate prices into analyses using
cross sectional data which have been collected over time. Second, he
recognizes the need to allow for changing parameter values over time.
Tese issues represent critical methodological problems when one de-
sires to evaluate the impact of changing socioeconomic and demographic
variables on consumption projections.

Professor Buse begins with a two-equation model to explain expen-
ditures for food "k" in a given region. The first equation measures
the probability that a household will purchase good "k" as a function
of total household income, income sources, seasonal adjustors, and a
vector of household characteristics. The second equation explains
the budget share of food "k," conditional on the household's decision
to purchase good "k," as a function of total food expenditures, income
source, a vector of individual food prices, seasonal shifters, and
household characteristics.

The major conclusion of the anlaysis was that, for most food
groups, changes in regression coefficients over time are many times
12.1"e important than changes in variable (prices and income) levels.
1? accept this conclusion, we obviously have to feel comfortable
wlth the model specification. In that regard, I have three reserva-
tions which are discussed below.

First, it seems to me that the decision to purchase or not pur-
hase a given food item is a function of relative and absolute price

1,ev!ls, as well as income levels and household characteristics. This
uecision is consistent with the hypothesis that there is a threshold
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price level, above which an individual consumer will not purchase a
given product. The threshold price could vary depending on prices of
substitute goods and will vary across individuals. Therefore, I
would argue that the first equation in Dr. Buse's model should include
a vector of prices as explanatory variables.

Second, I had some difficulty relating the price vector specified
in the theoretical model with the price variables used in the empirical
estimation. The conceptual model suggests a complete set of "k"
prices for "k" food groups in the budget share equation. The empirical
model includes only two price indicators: price indexes for food at
home and for food away from home. The reason given for the difference
is that multicollinearity problems prohibited the inclusion of the
complete price vector in the actual estimation.

Third, I am concerned with the degree of aggregation across indi-
vidual foods to arrive at the food groups used in the analysis. Par-
ticularly the meat, fish, poultry and egg group seems, in my opinion,
to be sufficiently aggregative to cover up important substitution
patterns.

I have neither the time, nor do I have the expertise, to defini-
tively evaluate the impact of what I see as three major shortcomings
of the model and analytical procedures. My hypothesis is that all
three could have the effect of biasing the results toward stronger
measures of parameter change and toward underestimates of the impact
of changing variable levels. These comments, I think, suggest legiti-
mate areas of inquiry for future model development.

Structural change will continue to be an issue, and we should con-
tinue to work on methods to better measure structural change. It is,
however, not particularly useful for projection work unless we can
explain the cause of structural change and be able to forecast the
direction and magnitude of change. Professor Buse had two observation
points with respect to parameter change. Consequently zero degrees
of freedom are left for determining the causal factors.

The effort to explain parameter change will, I think, lead to the
incorporation of additional variables in demand models. Hence, we
will likely end up with an expanded set of "fixed" structural coeffi-
cients. If the parameter change can be related in a systematic way
to observable variables, these variables then enter the model as ex-
plicit explanatory variables. Thus, I believe the efforts to measure
structural change have their biggest payoff in terms of being diagnos-
tic tools to better specify the demand model.

AGE DISTRIBUTION AND FAMILY SIZE CHANGES

The paper by Dr. David Price calls our attention to two changing
demographic characteristics of our population. One is the change in
age distribution and the second is the change in household size. The
objective was to estimate the impact of these changes on the demand
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for 34 specific foods and on total food expenditure for 1960 and 1983
and to project the impact to 2000. The procedure used was to estimate
age-sex adult equivalent scales and economies of scale coefficients
using the 1977-78 USDA Nationwide Food Consumption Survey as the
basic data source.

The concept is fairly clear for both measures. For a variety of
al reasons, persons in different age groups consume different quantities

of different specific foods. If one can normalize on one age group,
al then all other age groups can be expressed in terms of the base group

and projected population levels can then be adjusted to a common
base; i.e., adult equivalents. Scale economies related to household
size stem from the argument that smaller households will tend to have
more spoilage and waste and will tend to pay more per unit because of
the necessity to purchase smaller sizes. Thus, as family size declines,
Per capita food expenditures will increase partially as a result of
the scale factor. The scale factor is not related directly to food
Preferences. The scale results for total food expenditures appear
quite plausible. The results for individual food quantities seem less
Plausible. Given that the scale effect on quantity is most likely due
to waste and/or spoilage, one would expect the largest scale impact to
occur with perishable foods. The largest scale effects were measured
for frozen vegetables; canned fruit; cheese; soups, sauces and mixes;
fruit and vegetable juices; other sugar products; fresh fruits; and
crackers, biscuits, etc. The smallest scale effects were measured for
fresh milk and bread and rolls. For 11 out of 28 reported categories,
the estimated scale factor showed an inconsistent pattern across
household size categories. The variability of the results suggests
that one should be cautious in concluding that strict scale coeffi-

1- cients were, in fact, measured.

Nevertheless, Professor Price's research provides useful insights
into what food groups will likely benefit from family size and age
distribution changes. The results are based on consumption patterns
measured in 1977-78. Thus, as was well recognized in the paper, the
results should not be viewed as consumption forecasts because of the
many factors, other than those explicity considered, which might
cause consumption adjustments.

IMPACTS OF AN INCREASING PROPORTION OF ELDERLY PEOPLE

While the importance of an expanding elderly population is men-
tioned in all of the papers, it is the primary focus of the two papers
bY Dr. Schrimper and Dr. Dorothy Price, respectively.

Dr. Schrimper argues that we need to go beyond simply projecting
Changes in numbers of elderly. He suggests that we need to look at the
I nstitutional and economic characteristics of this group to fully
evaluate future impacts on consumption. Critical factors suggested

Schrimper include:
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(1) The impact of larger numbers of institutionalized persons as
the number of people over 85 years of age increases.

(2) The impact on public policies and programs which provide income,
medical care, and housing support for the elderly.

(3) The marginal propensity to consume for this group vis-a'-vis
other age groups and the cross-relationships between food
expenditures and other expenditure categories.

The Schrimper paper provides us with a good review of previous re-
search relating to food consumption patterns of the elderly. Beyond
that, it provides a stimulus to broaden our perspective toward future
demand research. For example, with increasingly large institutionaliz-
ed populations of elderly, food consumption patterns will be increas-
ingly influenced by diet restrictions and institutional food purchasing
behavior. Neither of these has been fully explored within the context
of evaluating future demand for specific commodity groups.

Professor Schrimper also mentions the importance of exogenous
shocks on the budget share allocated to food. Specifically, he cites
results which suggest that, among the elderly, a 3% increase in the
health expenditure share results in a 1% decline in the food budget
share. As he mentions, this type of analysis is extremely important
for evaluating public policy programs. I believe that work in the
area of identifying factors affecting aggregate budget shares and the
measurement of their impacts for various demographic groups is of
vital importance for fully evaluating the impacts of public programs
and of large price shocks in other segments of the economy.

Dorothy Price also focuses on the impact of an increasing popula-
tion of elderly people. Her emphasis, however, is on using information
provided by sociological and psychological theories of human behavior.
The underlying argument is that economic models are useful for explain-
ing behavior to the point where safety and security needs are met.
However, once those needs are fulfilled, psychological, social, self-
esteem, and self-actualization needs play major roles in determining
behavior and purchase decisions. This paradigm forces us back to the
basic utility function and an attempt to explain interpersonal and
intertemporal changes in personal preferences.

I appreciate the concepts and agree it is very important to pay
more attention to these factors in our demand work. Mbre basic re-
search in this area would, I think, help us define the pertinate per-
tinent socioeconomic and demographic groups in a more meaningful way.

Unfortunately, I'm not convinced the empirical work reported in
this paper takes us very far. Reasons for the choice of specific
foods included in each of the three nutrient categories are not entire-
ly clear. One wonders why, for example, meats were left out entirely.
Why were beet greens included and green beans left out? Does an
analysis based on an incomplete set of food choices provide unbiased
results?



183

Perhaps more significant is a lack of explanation of how many of
the various explanatory variables were measured. How does one measure
'love" or "self esteem" needs? *Assuming they are measured accurately,
how does one "project" values for these variables for population
groups?

Empirically, there appear to be some rather substantial multicol-
linearity problems. Coefficients for the variable labeled "No. of
diet restrictions" and "Diet restriction concerns" appear to be influ-
enced by this problem. Similarly, one suspects that the opposite
Signs for the household income and food expenditure variables results
from multicollinearity problems.

. In my opinion, additional work in this area could be of substan-
tial benefit for commodity demand analysis. Perhaps we should spend
more effort in determining what characteristics different consuming
groups desire in the different food groups and then ascertain their
Perception of the characteristics embodied within specific foods.
Ll'_141:1Ping desired characteristics with perceived characteristics might
help provide additional insights into why some foods are preferred
RY some groups of people and not by others.

SUMMARY

In summary, I again want to commend the authors on their presenta-
tions. Perhaps the most important contribution resulting from an ef-
fort to make demand projections is a suggested research agenda. After
struggling with these papers, I'm sure we all have a better feel for
'(here we need to focus our research efforts to provide a better analyt-
ical framework for consumption projections. Understanding the forces
that shape consumer preferences and purchase decisions is critical to
evaluating the level and mix of resources needed in the agricultural
Producing and marketing sector. Recognizing that prices and income
levels are dominant factors affecting demand only calls attention to
the fact that consumption projections cannot be made solely on the
basis of consumer demand relationships. Consumption levels and market
prices represent "equlibrium" points between prevailing supply and
demand relationships. Thus, quantity-price projections imply a systems
analysis which includes the interactive effect of demand, supply, and
equilibrium prices.

Finally, I think as a profession we need to put more effort into
determining how consumer preferences are changed. Traditionally,
economists have viewed preferences as being "exogenous" factors which
are not influenced by participants in the food production and marketing
sYstem. The real world, I believe, operates under a different set of
assumptions. Why else would we have advertising, new packaging devel-
oPment, product form variations, etc.? With the current emphasis of
lommodity advertising and new product research, those of us involved
In demand research must be prepared to answer questions about the
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impact of these activities on demand for the specific commodities
being promoted and on the demand for other food groups which might be
substitutes.




