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Experience with money by youth is no 
guarantee of adequate preparation for 
the challenges awaiting them as young 
adults--budgeting for a household, 
managing credit, saving and investing 
for financial security. Educators can 
have a positive impact on the financial 
management literacy of American youth. 
The workshop speakers, together with 
the participants, identified five keys 
to successful outreach for youth 
audiences. 

The Challenge 

Today's youth have economic power. 
A recent Rand Youth Poll estimated 
expenditures by youth age 7-18 to be 
$56 million in 1990. This is up from 
$36 million spent in 1979. During the 
same period the youth population 
dropped by 4 million. Jobs in the 
service sector and allowances from two­
earner parents to fewer children are 
increased sources of income for youth. 

Without responsibility for 
financing basic needs (e.g., food , 
housing, public education via taxes), 
most of youth's income , regardless of 
its source , is discretionary. This 
unrealistic consumpti on milieu , when 
coupled with peer pressure for 
immediate gratification and conspicuous 
materialism, often leaves youth ill 
equipped to manage financial resources 
in young adulthood. 

The Response 

Educators can positively impact 
the economic s tability of tomorrow's 
young families by empowering youth with 
basic financial management s kills 
today. The Cooperative Extension 
System (CES), a nationwide educational 
network linking the expertise and 
resources of the federal government , 
state land-grant universities, and 
3,150 county offices , has a 77-year 
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history of equipping Americans with the 
research-based knowledge and skills 
needed to maximize financial resources. 

To reach youth in New York, 
Extension teamed with the State Banking 
and Education Departments to produce 
"You're Accountable," a 50-minute 
dramatized video with teacher's 
workbook. The materials, designed to 
be used in the mandated one semester 
economics course for seniors, is in 
every public high school in the State . 
Another Cornell effort, "It All Adds 
Up," is a nine-unit curriculum on 
consumer and resource management for 
use in the schools by younger teenagers 
and preteens. Outside the formal 
classroom, Cornell uses the 4-H project 
"My Money, Myself." A similar 
"Consumer Education-Management" project 
is available to Tennessee youth. 

Both Tennessee and Minnesota, 
together with nearly 20 other State 
Extension Services, have teamed with 
the College for Financial Planning, 
Denver, to deliver the High School 
Financial Planning Program. The six­
unit course acquaints youth with basic 
financial planning concepts and 
illustrates how these concepts apply to 
everyday life. It is projected more 
than 60,000 youth will enroll in this 
program nationwide in the 1990-91 
school year. 

Keys to Successful Programming 

The Extension programs cited, as 
with any community-based educational 
outreach to youth , exhibit some 
commonalities. The purpose of this 
workshop was to ide ntify keys to 
successful financial management 
programming with youth audiences. 

Key #1--Define Audience Narrowly 

The method and content of programs 
will vary depending on the age of the 
youth involved. For example, a 5-year­
old can begin to gras p the concept of 
money as a finite resource; the 12-
year-old will be interested in saving 
to meet a short-term goal, such as 
buying designer jeans; and the 15-year­
old ·will take note of budgeting skills 
to pay car expenses. The words youth, 
children, and adolescents, for exampl e, 



have different meanings to different 
educators. Be specific. 

Avoid limiting the audience to 
direct teaching of children. The 
audience may be parents, who 
significantly impact the values their 
children harbor regarding money, or 
teachers. The vice versa a lso is true. 

Key #2--Expand Content Beyond Financial 

Earning, spending , saving, and 
credit are common content components 
for pre-teen education. For teens, 
investing can be added. Knowledge, and 
perhaps even practices, can change as a 
result of educational programs in these 
content areas. But do not overlook 
change in the individual's orientation 
reflected by personal attitudes, 
values, and beliefs. Values shape 
decisions. 

Financial management literacy goes 
beyond specific money use behaviors. 
Management allows the individual to 
achieve goals by using resources 
wisely. Effective decision-making is 
an important skill needed for consumer 
choices; identifying alternatives and 
their consequences help youth make 
better decisions in the marketplace . 

Financial management educators are 
encouraged to team with human 
development and psychology experts in 
planning, developing, implementing, and 
evaluating programs r eaching youth. 
Just as a financial plan is a lifetime 
e ndeavor , so is the development of an 
individual's attitudes about money. 
Financial, management, and individual 
orientation components are important 
content for teaching. 

Key #3--Focus on Action-Oriented 
Education 

Youth learn best through 
experience. Use of new technology 
(e . g. , computers) can retain the 
student's interest . In any case, needs 
drive the educational method. For 
e xample , using the shopping mall as a 
classroom may motivate young teens . 
Involve youth in the planning process. 

Key #4--Be Sensitive to the Learner ' s 
Environment 

Environmental dynamics play a 
major role in a youth's level of 
knowledge and ability to l earn about 
money management. Three factors appl y. 

1) Historical--where the 
youth's family of origin had 
effect, through modeling, on 
the values , believes, and 
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attitudes of the youth ' s 
parents; 

2) Blending--where the mother 
and father , through 
communication and conflict 
resolution , further model 
behavior related to money 
management; and 

3 ) Socialization--where the 
youth develops via influences 
from siblings, parents, other 
family members, peers, and 
the entire community. 

Key #5--Network 

Extension has achieved the 
greatest outreach ,for youth financial 
management education with school 
enrichment efforts. For example, in 
New York , Extension has cooperated with 
the State Education Department ' s 
Occupational Education Division and the 
Bureau of Social Studies , the New York 
State Banking Department , the Horne 
Economics Teachers Association of New 
York state and the New York State 
Council on Economic Education. 

Educators , including classroom 
teachers, community professionals, and 
volunteers, obtain from Extension the 
insights, ideas , and action plans 
needed for conduc ting educational 
activities and l essons for youth. 
Extension responds to requests for 
financial management educational 
assistance from community job training, 
and preparedness programs, adolescent 
group homes , independent living and 
other special youth community programs. 
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Incorporating consumer Attitudes and Health Awareness in Demand Analysis: 
The case of Calcium Advertising on Dairy Product Demand 

Helen H. Jensen, Iowa State University 
T. Kesavan, Iowa State University1 

Da1ry product consumpt1on can be 
influenced by advertisement which 
increases consumer awareness of health 
related benefits. Market tracking data 
from a national survey of women show 
that sociodemographic variables as well 
as changes in consumer attitudes 
induced by advertisement affect the 
frequency of dairy product consumption. 

Introduction 

Advertising and promotion of 
generic food commodities have become 
more important in recent years. In the 
past, food manufacturing and processing 
industries have contributed the largest 
share of food advertisements through 
brand advertising (Rogers and Mathew, 
1983). However, large stocks of 
agricultural commodities and the 
perceived opportunity to expand demand 
have spurred several agricultural 
commodity producer organizations to 
launch promotion of generic 
agricultural commodities. Currently 
there are about 300 producer funded 
"check off" programs authori zed by 
federal or state legislation which 
generate more than $530 million 
(Armbruster and Frank, 1988). Since a 
major portion of the check off dollars 
goes to advertising and promotion 
activities , effective advertising 
strategy and program management are 
essentia l to insuring that the publicly 
mandated producer money is spent 
wisely. 

A special feature of these generic 
food promotions is that they often 
provide information about product 
quality or characteristics related to 
nutrition and health. The 
effectiveness of such commodity 
promotion programs, or related 
nutrition education, depends on 
consumers' information seeking 
behavior, the impact of such 
information on consumer perceptions and 
subsequent consumer behavior. It i s , 
thus , important to identify bot h the 
process of acquiring information as 
well as how attitudes and awareness 
influence the consumer 's decision 
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processes (see Khilstrom, 1974; McEwen, 
1985; Wilde, 1980). 

several studies have focused on 
the methods and strategies of pre­
purchase information seeking behavior 
(Jacoby et al., 1977; McCullough and 
Best, 1980; Feick et al. , 1986), and on 
changes in consumers' perceptions 
resulting from nutrition information. 
Jensen and Kesavan (1987) adapted a 
recursive model to depict the 
consumers' decision making process 
including consumer attitudes towards 
calcium and consumption of dairy 
products. Most studies have not 
identified consumer nutrition 
information-seeking across information 
sources. One exception is Feick et 
al. (1986) who showed the importance of 
examining consumers ' use of a variety 
of nutrition information sources by 
using a cost-benefit framework. Since 
generic agricultural commodity 
advertising is less directly 
attributable than the sources of 
information consumers consider, we take 
a behaviorally based approach that 
focuses on the process and 
effectiveness of nutrition related 
information on consumption decisions. 

The purpose of this study is to 
investigate empirically the interplay 
among the sources of information, 
consumers' attitudes a nd awareness of 
calcium and health, a nd purchases of 
dairy products. The general framework 
used is an extension of Jensen and 
Kesavan (1987). We construct a direct 
measure for the unobservable attitude 
and awareness variable based on the 
observable responses to survey 
ques tions related to nutrition and 
health . The econometric approach 
treats the sources of nutrient and 
health information as separable from 
perceptions and behavior. That is, 
advertising information is determined 
in the first stage and then the changes 
in cons umers' perceptions and purchase 
behavior are analyzed within a system 
framework in the second stage. 

The paper inc ludes a summary of 
the general model framework , a brief 
description of the calcium promotion 
campaign and the data used in the 
analysis , a nd a discussion of how the 
general model is adapted to the 
analysis of calcium advertising on 
dairy products. The empirical model is 



applied to Calcium Ad Tracking (CAT) 
data to evaluate the effective ness of 
the different sources of generic 
information on consumer perceptions and 
behavior. The final section includes a 
discussion of the conclusions a nd 
limitations of the study. 

A General Model Framework 

Much of generic food advertising 
is informative in nature. Thus, the 
information acquisition process a nd its 
inte rplay with consumer attitudes are 
important to purchase decis ions. The 
approach take n here recognizes that the 
process of acquiring information leads 
to changes in consumer perceptions a nd 
behavior. The structure o f s uch a 
con s umer decision making process is 
speci fied as follows: 

AD, = f , (Xl, els ) 
ATT g (X2 ,AD, , e2 ) 
CON = h (X3 , ATT , AD, , e3) 

(1) 
(2) 
( 3 ) 

where AD, is an indicator of the recall 
and recognition of the information from 
advertising source s; ATT is an index 
of attitudes and awareness towards 
nutr itio n a nd health; CON is a measure 
of consumption (or purchases); Xl and 
X2 are set s of socio-economic 
variables; and e l s, e2 and e3 are 
vectors of the disturbance terms. 

The mode l struc ture provides a 
generalized framework for describing 
the way in which cons ume r s would 
process information about nutrition a nd 
health in t heir consumption decisions. 
See Khilstrom (1974 ) and Krugman (1977 ) 
for more discussion of such structures . 
This model is particularly appea ling 
for a nalysis of generic advertis ing 
because both the direct and indirect 
effect s of the information on 
consumption of food products can be 
evaluated. 

Ca lcium I nformation and the Data 

In 1984 /85, the National Dairy 
Board l a unc h ed a campaign promoting 
dairy produ c t s by informing consumers 
about the calcium content in dairy 
products. The calcium promotion 
program began with print a nd TV media ; 
in 1987/88 TV advertising was cut back 
significantly. The main objective of 
the calcium campaign was to inform 
consumers, particularly women, about 
health related attributes of dairy 
products, and t hat dairy products 
provide a good source of the nutrient 
ca l cium . The Dairy Board tracked the 
s u ccess of the promotion through a 
national "tracking " telephone s urvey. 
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calcium Ad Tracking Study 

Our study u ses data from the Dairy 
Board's c a lcium ad tracking (CAT) 
survey. The CAT survey was conducted 
during the period November 1985 through 
Oc tober 1986, and again November 1986 
through October 1987. This nationwide 
telephone survey was designed to gather 
information on dairy foods cons umption, 
attitudes a nd beliefs related to 
calcium as well as recall awareness of 
advertising . The empirical sampl e was 
o f 2996 women between the ages of 18 to 
54 , comprised of 1706 women for the 
period November 1985 through Octobe r 
1986 and 1290 for the period November 
1986 through 1987. 

Variables for Analysis 

The variables u sed in the a nalysis 
and descriptive statistics are listed 
in Table 1 . Two types of variables 
were c reated for advertising 
information : whether the respondent 
r ecalled seeing an advertisement from 
TV (DADTV) or from other sources 
(DADTHER) . These variables were binary 
in nature depending upon the source of 
i nformation . 

Since consumers ' attitudes a nd 
awareness towards nutrition and h ealth 
were not directly observable, they were 
measured through responses to specific 
questions r e lated to nutrition in d a iry 
products and other health related 
i ssues . The responses were combined to 
construct index measures of consumers' 
att itude and awareness using a scoring 
procedure. Two cat egories of questions 
formed the basis for developing such 
indices. The first category of 
questions was related to the response 
to questions about the importance o f 
nutrients for consumers ' health 
(referred to as the "importance" 
category). The second category of 
questions were related to responses to 
questions about whether cons umers 
agreed or disagreed a bout the 
characteristics o f dairy products 
(referred to as t he "Agree/Disagree" 
category). These questions were 
sel ected on the basis o f exploratory 
factor analysis. 2 

Some modif icati on was made to the 
data in order to clarif y the 
interpret a tion of the responses to the 
s urvey questi ons. Responses whic h were 
i nitially coded as "no response" (0), 
"yes" (1), and "no" (2) were converted 
to "no or no response" (O) and "yes" 

20 nly those factors which had a 
loading of 0 .25 were retained for 
subsequent a na l ysis. A copy of these 
result s are available from the authors. 



(1). Individual responses to 
agreement/ disagreement questions were 
recorded on a scale of 1 to 10. In 
order to reflect consistently the 
positive attitudes about dairy 
products, some questions were reverse 
scaled. The importance questions were 
recorded on a scale from 1 to 4. 

In general, the sum of the 
responses to questions was considered 
as a proxy to measure knowledge about 
nutrition and health . However, the 
structure of the questions in the 
survey was such that the modal values 
of the response to questions were at 
extreme valu es. This meant that an 
aggregate sum of the responses would 
always produce a high value for the 
consumers' knowledge index and would 
not include much variation. Since we 
were more interested in changes in 
consumer perceptions t han the aggregate 
knowledge abou t nutrition and health, a 
new measure of attitude and awareness 
was constructed based on the modal 
values of the responses. 

Specifically, a binary variable 
was created for each of the questions , 
taking a value of 1 if the response was 
at or above modal value, or zero 
otherwise. An attitude index towards 
nutrients was measured through the sum 
of these binary variabl es related to 
questions in the "importance" category 
(SCIMP3). Similarly consumers ' 
awareness towards health was measured 
by the sum of the binary variables 
related to questions in the 
" agree/disagree" category (SCAGR3) . 
An overal l index of consumers' 
perceptions towards nutri ents and 
health was measured as the sum of the 
importance (SCIMP3) and health (SCAGR3) 
indices , and referred to as SCIPAG. 

The survey had limited information 
o n the actual intake of calcium or 
dairy products. The consumption 
variable was measured through the 
frequency of consumption of specific 
dairy products (milk , cheese, other). 
Responses to questions on weekly 
consumption were weighted to derive 
data on a monthly basis. 

The survey also had information 
about several socioeconomic and 
demographic characteristics. The 
variables included household income, 
race, age , employment status, marital 
status , the presence of children under 
18 in the household, and respondent 
education. 

Empirical Model and Estimation 

The structure specified in 
equations 1 to 3 was adapted to analyze 
the effect of calcium and health 
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information on dairy products as 
follows, 

DADTV= fl (Xl,Zl , ell ) ( 4a) 
DADTHER= f2(Xl,Z2,el2), (4b) 
SCIPAG = g(X2 , DADTV, DADTHER,e2 ) (5) 
CON = h(X3 , ASCIPAG,DADTV,DADTHER,e3) (6) 

where DADTV and DADTHER are binary 
variables for ad recall based TV and 
other media sources, respectively; 
SCIPAG is the index for attitude and 
health awareness; Zl and Z2 are 
seasonal dummies or trend variables; 
ell , el2, e2 and e3 are disturbance 
terms; the other variables are as 
defin ed before. 

A two-stage procedure was followed 
in estimating the equations . Equations 
4a and 4b were estimated first through 
a probit procedure and then equations 5 
and 6 were estimated using two stage 
least squares after replacing the AD 
exposure variables with the inverse 
mills ratio instrumental variables 
(ADTVIMR and ADOTIMR). This provided 
consistent estimates for both the 
attitudes equations , (5) and (6), and 
t he consumption equations and also 
allowed testing of hypotheses about the 
effect of different sources of 
information and attitudes in the 
model. 3 

Empirical Results 

Advertising Information 

The maximum likelihood probit 
estimates for the TV (DADTV) and other 
sources (DADTHER) of information are 
provided in Table 2. The two equations 
differed in the set of exogenous 
variables only in terms of the seas onal 
and trend variables. In the DADTV 
equation, dummy variables for the 
months during which the Dairy Board had 
the calcium campaign on TV were 
included. In the DADTHER equation, a 
time and squared time variable were 
included to reflect the cumulative 
learning or carryover e ffect in 
information seeking behavior. Other 
socioeconomic variables that were 
common to both equations included dummy 
var~ables for income , age, education, 
mar1tal status, and employment. 

The results reporte d in Table 2 
showed that income and education were 

3The inverse mills ratio is 
correlated with the corresponding 
depende nt variable, but uncorrelated 
with the error terms in equations 5 and 
6 , and thus provides a consistent 
instrumental variable estimator for the 
AD exposure variables in equations 5 
and 6 (Maddala and Lee, 1976). 



important predictors of calcium 
advertising information from either 
media source. Being over the age of 35 
had a negative effect on recall of TV 
advertisements. The monthly dummies in 
the DADTV equation were positive and 
statistically significant during the 
early periods of the calcium campaign, 
but were generally negative after 
November 1986. This suggests that the 
calcium campaign on TV was effective in 
the beginning but its effectiveness (in 
terms of recall) declined rapidly. On 
the other hand, the time trend variable 
had a positive marginal effect on 
DADTHER suggesting that there was some 
"learning" about calcium and health and 
this cumulative effect of increased 
information was through sources other 
than TV. 

Attitudes and Dairy Consumption 

The two stage results of the 
attitude index and dairy and milk 
consumption are presented in Table 3. 
Only the results based on the scored 
attitude and awareness index (SCIPAG) 
are reported here4 • Preliminary 
results suggested that the AD exposure 
variables (ADTVIMR or ADOTIMR) did not 
have a significant effect on 
consumption, hence they were dropped 
from the consumption equation. These 
results were also consistent with the 
earlier finding that the advertising 
information interacts indirectly 
through attitude and awareness 
variables rather than directly (Jensen 
and Kesavan, 1987). The socioeconomic 
variables included in the attitude and 
awareness equation were income , race, 
age, employment; the consumption 
equation also included education, 
marital status, presence of children 
and seasonal dummies. 

The results from Table 3 suggest 
that the advertising information, 
especially from other than TV media 
sources, had a positive and significant 
effect on consumer attitudes towards 
nutrients and health awareness. 
Although the effect of TV advertising 
information was positive it was not 
statistically significant. Older women 
were more likely to have pos itive 
attitudes and awareness of calcium and 
health, but fully employed women did 

4Analysis was also carried out for 
the different types of attitude and 
awareness index, using SCIMP3 and 
SCAGR3 . This resulted in adding one 
more equation in the model structure to 
separate out the two factors of 
attitude and awareness indices. The 
results are quite similar to the one 
reported in the study based on the 
aggregate index SCIPAG. 
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not . The attitude and awareness index 
was associated with increased purchases 
of dairy and milk products . As 
expected being black and older had a 
negative effect on dairy and milk 
purchases and having children had a 
positive effect . Being employed, 
whether full time or part time, also 
decreased the purchases of dairy 
products. 

conclusion 

An econometric model linking 
advertising information from TV and 
Other media sources, consumers' 
attitudes toward nutrition and health 
and consumption of dairy products 
provided the medium for analyzing the 
effect of calcium advertising on dairy 
products consumption. The results 
suggested that different sources of 
information about product nutrition and 
health are important determinants of 
consumer attitudes. Specifically, the 
information from both TV and other 
media sources had a positive and 
significant influence on the consumer 
attitudes and awareness towards calcium 
and health. Information from sources 
other than TV had a stronger effect on 
attitudes. This result lends support 
to the marketing decision to increase 
calcium promotion through print and 
other (non-TV) media . 

Furthermore, the results indicated 
that the attitude and awareness index 
had a positive and significant marginal 
effect on purchases of dairy and milk 
products. Advertising itself did not 
have direct influence on the purchases. 
This corroborates earlier findings 
based on a different attitude and 
awareness index (Jensen and Kesavan , 
1987). The analysis also pointed out a 
key limitation in using AD tracking 
survey data. Since the dependent 
variable which measures consumption 
frequency is not a very precise measure 
of consumption, it has limited 
potential for studying the effect of 
advertising on consumption, espec i ally 
for frequently consumed commodities, 
such as milk and dairy products (see 
Jensen and Kesavan, 1991 for an 
alternative analysis). A need also 
exists to refine the types of survey 
questions on "attitudes" related to 
generic food commodities . Such foods 
are likely to be associated with well­
ingrained consumption habits and food 
beliefs as opposed to the more 
traditionally tracked branded products. 
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Table 1 . 
Variables and descriptive statistics, CAT data, 1985-87 

NAME 

IMP PROT 
IMP ZINC 
IMPCARB 
IMPCAL 
IMPRIBF 
IMPVITD 
IMP POT 

DPPNUT 
DPTOOF 
MNCDIET 
TABGCDP 
DPMNPC 
AFNCFDP 

MSCAL 

DPHTMC 

BWCTAB 

NONFCAL 

DHHINC1 
DHHINC2 
DHHINC3 
DHHINC4 
DHHINC5 

DUMAGE1 
DUMAGE2 
DUMAGE3 

DEDUCN 
DEMPFULL 
DEMPPART 
DMARSTAT 
DCHILD18 
DB LACK 
DO RACE 

SCIMP3 
SCAGR3 
SCIPAG 

DADVCAL 
DADTV 
DADTHER 

CCDAIRY 
CMILK 
CCHEESE 

TIME 
SUMMER 
SPRING 
FALL 
WINTER 

Description 

Importance of 
--protein 
--zinc 
--carbohydrates 
--calcium 
--riboflavin 
--vitamin D 
--potassium 

Agree/Disagree 
--Dairy provides nutrients 
--Dairy too fattening 
--Not getting enough calcium 
--Too much bother from dairy 
--Dairy .. more nut/calories 
--Females need dairy .. 

cal cium 
--Milk is a better source 

calcium 
--Dairy have too much 

calcium 
--Best not to take calcium 

supplement 
--Never outgrow the need for 

calcium 
Income 

Under $15,000 
$15,000-$24,999 
$25,000-$39,999 
$40 ,000 and over 
Don't know 

Age 
18-24 
25-34 
34-54 

High school education 
Full time worker 
Part time worker 
Not married 
Presence of Children under 18 
Being Black 
Other race 

Importance index 
Health awareness index 
Attitude and Awareness index 

Advertising exposure 
TV ad exposure 
Other than TV ad exposure 

Dairy consumption 
Milk Consumption 
Cheese consumption 
Seasonal dummies and trend 
time 

MEAN 

3.63 
2.35 
2.86 
3.81 
2.21 
3.11 
3.22 

8.38 
6.13 
5.76 
6.66 
5.73 

8 . 23 

7.22 

6.69 

5.77 

8.53 

0.1622 
0.2190 
0.2947 
0.2283 
0.0958 

0.1582 
0.3862 
0.4556 

0.8942 
0.5040 
0.1449 
0.3121 
0.6085 
0.0975 
0. 0584 

4 . 3371 
3. 7273 
8.0644 

0. 7614 
0. 4646 
0.3371 

37.6730 
20 . 5020 
13.6170 

11.1030 
0.2423 
0.2253 
0.2917 
0.2407 
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VARIANCE 

0.436 
1. 742 
1. 08 2 
0.281 
2.103 
1. 254 
1. 061 

4.752 
4.000 

11.290 
9.734 
5.954 

5.954 

7.618 

7.673 

10.498 

7.076 

0.136 
0.171 
0 . 208 
0 . 176 
0.087 

0.133 
0 . 237 
0 . 248 

0.095 
0 . 250 
0.124 
0.215 
0.238 
0 .088 
0.055 

3.289 
3 . 644 
8.096 

0. 182 
0.249 
0.224 

323.74 
145.32 
92.998 

51.522 
0.1837 
0.1746 
0.2067 
0.1828 

MINIMUM 

0.00 
0.00 
0.00 
0.00 
o.oo 
0.00 
o.oo 

1. 00 
1. 00 
1. 00 
1. 00 
1. 00 

1. 00 

1. 00 

1. 00 

1. 00 

1. 00 

0.00 
o.oo 
0.00 
0.00 
0.00 

0.00 
o.oo 
0.00 

0.00 
o.oo 
0.00 
0.00 
0.00 
o.oo 
0.00 

0 . 00 
o.oo 
0.00 

0.00 
o.oo 
o.oo 

0.00 
0.00 
o.oo 

1. 00 
o.oo 
0.00 
0.00 
0.00 

MAXIMUM 

4 
4 
4 
4 
4 
4 
4 

10 
10 
10 
10 
10 

10 

10 

10 

10 

10 

1. 00 
1. 00 
1. 00 
1. 00 
1. 00 

1.00 
1. 00 
1. 00 

1. 00 
1. 00 
1. 00 
1. 00 
1. 00 
1. 00 
1. 00 

7.00 
10.00 
17.00 

1. 00 
1.00 
1. 00 

90.00 
30.00 
30.00 

24 .00 
1. 00 
1. 00 
1. 00 
1. 00 



Table 2. 
Maximum likelihood probit estimates for recall 
of different sources of advertising information, 
CAT data (1985 - 87) 
----------------------------------------------

DAD TV 
VARIABLE -- --- -----------­

coefficient 

DADTHER 

coefficient 
------------------------------------- --- --- ---
DHHINC2 
DHHINC3 
DHHINC4 
DHHINC5 
DEDUCN 
DUMAGE2 
DUMAGE3 
DMARSTAT 
DEMPFULL 
DEMPPART 
NOV85 
DEC85 
FEB86 
MAR86 
APR86 
MAY86 
NOV86 
DEC86 
JAN87 
FEB87 
MAR87 
APR87 
MAY87 
JUN87 
TIME 
TIMESQ 
CONSTANT 

LOGL 
LR 
R-Square 
% of correct 
predictions 

0.1957** 
0.2051** 
0. 2353** 

-0.0426 
0. 3048** 

-0.0245 
-0. 2937** 
-0.1010* 
-0.0738 
0.0802 
0 .1612** 
0.3267** 
0. 2984** 
0.3821** 
0. 2814** 
0. 5689** 

-0.0008 
-0.2733** 
-0. 5637** 
0.0242 
0.0747 

-0.1815 
-o. 5ooo•• 
-0.1199 

-0.3514** 

-1974.1 
190.06 

0.0615 

0.60 

0.1818** 
0. 2768** 
0. 3301** 

-0.0518 
0 . 3413** 
0.0264 
0.0447 

-0.1024* 
-0.0447 
0.1600* 

0.0444** 
-0 .0013** 
-0.0251 

-1598.5 
95.76 
0 .0315 

0.76 
--------- --- ----- -------- ---------------------
*denotes significant at 10% level. 
**denotes significant at 5% level. 
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Table 3. 
Coefficient Estimates for the Attitudes 
and Consumption Equations, CAT Data, 
1985-87 

VARIABLE SCIPAG CCDAIRY CMILK 

coefficient coefficient coefficient 

DHHINC2 0.132 -0.347 0.116 
DHHINC3 -0.048 0.089 0.113 
DHHINC4 0.121 -0 . 022 - 0.546 
DHHINC5 -0.347* 0 . 647 0.356 
DB LACK 0 .462** -7. 645** -4. 276** 
DO RACE - 0 . 235 1.100 0.571 
DUMAGE2 0. 706** -1. 898* -1.561** 
DUMAGE3 1. 242** -5.355** -2.811** 
DEMPFULL -0.376** -1. 605** -2.098** 
DEMPPART -0.197 -2 . 184 •• -1. 705** 
DEDUCN 1. 742 0.529 
DMARSTAT 0.086 0.085 
DCHILD18 3. 339** 2. 393** 
ADTVIMR 0 . 119* 
AD9THIMR 0. 296** 

SCIPAG 0. 726** 0.314* 
SPRING -0.447 -0.500 
SUMMER -0.091 0.022 
FALL -0.372 0.249 

R-Square 0.0395 0.0503 0.0383 

*denotes significant at 10% level. 
**denotes significant at 5% level. 



Es.timated Income, Age, and Selected Demographic Characteristics 
Elasticities foz Food Groups from USDA's 1985 and 1986 

continuing survey of Food Intakes by Individuals 

P. Peter Basiotis, u.s . Department of Agriculture 1 

Data on 2,551 women 19 to 50 years of 
age, from USDA's Continuing Survey of 
Food Intakes by Individuals 1985 and 
1986, were utilized to estimate 
elasticities for income, age, household 
size, and other socioeconomic 
characteristics for several food 
groups , using the Tobit regression 
specification. The estimates sugges t 
substantial changes in demand for 
several foods with the currently 
anticipated demographic shifts. 

In recent years, predictions on 
the economic climate of the 1990's and 
the early part of the twenty-first 
century have focused on the aging of 
the population, as well as on other. 
a nticlpated shifts in the demograph~c 
make-up of the u. s. population. In 
particular, these sociodernographic 
shifts are expected to have a major 
impact on the food chain . For example, 
in a recent articl e in Choices, Senauer 
(1 989 ) discussed the "Major Consumer 
Trends Affecting the U.S. Food Syst em. " 
First on his list were the anticipated 
"Demographic Changes .•. By the year 
2000, the median age of the population 
will increase from 31.8 in 1986 to 36." 
Household size is smaller (and may 
continue to deoline), ... six out of 
ten Americans will live in the 
Sunbelt," and the Hispanic population 
will increase by about 50 percent from 
19 million currently to 30 million by 
the year 2000. 

Clearly, it is important to assess 
the likely quantitative impact of these 
sociodernographic trends on food 
consumption in the United states. 
several past studies have demonstrated 
the link between these factors and food 
cons umption (Harna & Chern; Smallwood & 
Blaylock; Basiotis, Brown, Johnson & 
Morgan; Morgan; Capps & Havlice k; 
Morgan, Johnson, Lee & Goungetas). 
However, being economic studies , their 
primary focus has been on estimating 
and reporting income e l asticities . In 
addition, most s uch studies utilized 
expenditures on food (Hama & Chern; 
Smallwood & Blaylock), nutrient 

1 Economist, Huma n Nutrition 
Information Service. Also, Adjunct 
Assistant Professor, Department of 
Textiles and Consumer Economics, 
University of Maryland, College Park 
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consumption (Basiotis et al.; Morgan) , 
or highly aggregated food groups (Capps 
& Havlicek; Morgan et al.) as the 
dependent variable(s) . 

This study estimated income, 
household size, age , body weight, 
ethnic origin , race , and geographic 
region elasticities of 45 food group 
categories at various levels of 
aggregation. Data carne from two 
nationally representative samples of 
women 19 to 50 years of age (USDA) . To 
account for the limited dependent 
variables problem of zero reported food 
group intakes, the Tobit specification 
was employed (Arnerniya; Fomby , Hill & 
Johnson; Maddala; Tobin). Selection of 
variables was guided mainly by previous 
applied economic research and data 
availability. The findings may be of 
interest to those at all levels of the 
food chain , nutritionists and nutrition 
educators, some government agencies, 
public health professionals, academics , 
and the public. 

Theoretical Issues and Statistical 
Model 

Applied econometric models of 
demand for food are typically 
guided by economic theory, usually 
either classical or household 
production theory. Choice of the 
appropriate theoretical framework can 
be very important for estimation 
because severe statistical biases may 
result if the research~r does not 
choose prudently. In practice, . 
however, the researcher i~ usually 
limited by the available data. This 
has resulted in approximately the same 
set of available variables being 
included in such models regardless of 
theoretical framework. 

A consequence of this is that, 
depending on choice of theoretical 
framework, a given available variable 
may be thought of as being a proxy for 
several unrelated and unobservable 
economic variables. For example, the 
obse rved variable "age" can stand as a 
proxy for human capital in the form of 
experience. It affects the demand for 
a food group through its effects on the 
household production function. It can 
also be thought of as proxy for 
preferences unique to cohorts. As such 
it would affect the demand for a food 
group through the utility function in 
either theoretical framework. As an 
additional example, the presence of 
children could be a proxy for 



preferences (affecting the utility 
function), availability of time 
(affecting the opportunity cost of 
time), or availability of household 
labor performed by older children. 

Thus, interpretation of estimated 
coefficients will be affected by choice 
of theoretical framework. However, 
assuming that the same observable 
(proxy) variables are included in the 
analysis, the estimates themselves will 
not be affected by choice of 
theoretical framework. 

These observations are relevant to 
the present study since the 
specification is essentially 
exploratory and no explicit theoretical 
framework was employed. Instead , it 
was guided mainly by past applied 
research and data availability. Since 
this study was intended to estimate the 
net impact of sociodemographic factors 
on food group consumption , an ad hoc 
reduced form specification was used. 

Specifically, food group 
consumption was related to household 
income, household size, and a number of 
other sociodemographic characteristics. 
Because of the presence of zero 
reported intakes, econometric methods 
such as Ordinary Least Squares (OLS) 
could not be used since the resulting 
parameter estimates would be biased and 
inconsistent (Tobin; Fomby et al.). 
The Tobit regression model, on the 
other hand, yields consistent parameter 
estimates . 

The Tobit model is defined as 
follows: 

(1) 

where x. is a vector of explanatory 
variabl~s, b is a vector of unknown 
coefficients, and the e. ' s are assumed 
independently and identically normally 
distributed with mean zero and variance 
s2. The y*. • s are assumed unobservable 
or latent ~ariables which are related 
to the observed dependent variables Y; 
as follows: 

{0 
'i .= ( 

I { y* i 

y* .<= O 
I 

Properties of the Tobit model are 
discussed extensively elsewhere (Cox, 
Ziemer & Chavas; McDonald & Moffitt). 
The model was estimated by Maximum 
Likelihood using the Limdep version 5.1 
statistical software package (Greene). 
Since the estimated tobit coefficients 
are not the marginal propensities to 
consume as in OLS , a Limdep subroutine 
written by the author was utilized to 
calculate elasticities appropriately. 
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Data and Variables Definitions 

Data from USDA's 1985 and 1986 
Continuing survey of Food Consumption 
by Individuals (CSFII) were used in 
this analysis. The CSFII was the 
first nationwide survey to collect 
dietary and other information on u.s. 
households and individuals within 
sample households year by year. The 
samples consisted of women 19 to 50 
years of age and their children ages 1 
to 5 and were drawn anew each year. 
Even though information was collected 
from each participating woman and child 
for up to six times at approximately 2-
month intervals, this study utilized 
information obtained through personal 
interview on the first day of the 
surveys. Food intake information was 
collected by a 24-hour dietary intake 
recall. In addition, other information 
on the socioeconomic characteristics of 
the household was collected from the 
person deemed most knowledgeable about 
the household food purchasing and 
preparation patterns. In order to 
avoid within-household correlations , 
data from only one woman per household 
was included in the analysis, the 
respondent, if agejsex eligible , or 
otherwise, the oldest eligible 
individual. The combined 1985 and 1986 
sample contained information from 2,693 
households with at least one eligible 
female member. Deletion of incomplete 
records resulted in 2,551 women be ing 
included in the analysis. 

The food group categories utilized 
as dependent variables a nd reported 
here were: 
beef, pork, 
frankfurtersjsausagesjlunchmeats, 
poultry, chicken, meat mixtures, total 
meat/poultry/fish/shellfish, total 
milk/milk products, total fluid milk, 
whole milk, fluid lowfatjskim milk, 
cream/milk deserts, cheese, eggs , 
legumesjnutsjseeds, total 
vegetables/fruits, total vege tables , 
white potatoes, tomatoes, other 
vegetables, total grain products , bread 
rolls/biscuits, other baked goods, 
total cereals/pastas, ready-to-eat 
cereal s, grain mixtures, total 
fatsjoils, t able fats, salad dressings, 
total sugarjsweets, s ugars, candy, 
total fruits , total citrus 
fruitsjjuices, citrus juices , total 
other fruit mixtures/juices , other 
fruits/mixtures, total alcoholic 
beverages, total nonalcoholic 
beverages, coffee, tea, total 
carbonated soft drinks , regular 
carbonated soft drinks, diet carbonated 
soft drinks, and total beverages. The 
following food group categories were 
also included in the analysis but the 
maximum likelihood algorithm did not 
converge and thus are not reported 
here: Lambjvealjgame, organ 



meats/mixtures, fish/shellfish , yogurt, 
dark-green vegetables, deep-yellow 
vegetables, dried fruits, apples, 
bananas, noncitrus juices, beerjale,. 
total fruit drinksjades, regular fru~t 
drinks, and diet fruit drinks. 

The independent variables included 
in the model were annual household 
income including the food stamp bonus 
income if applicable, tenancy status, 
food stamp program participation, 
household size, headship, presence of 
child one to five years of age, 
geographic region, urb~niza~i~n, 
respondent's age, ethn~c or~g~n, race, 
education, self-reported we~ght, self­
reported height, and self-reported 
health status, smoking status, 
pregnancy or lactation, intake of 
vitamin or mineral supplements, and the 
ratio of usual number of meals away 
from home to the usual number of meals 
at home per week. 

Limitations 

As in all applied econometric 
studies, several limitations must be 
borne in mind when interpreting the 
results reported here. To begin with, 
the nature of the study was 
exploratory. Past analyses on the 
demand for food guided model 
specification and selecti~n.o~ 
variables. Thus the poss~b~l~ty of 
committing gross errors was r e duced. 

several problems remain, however. 
A major limitation was lack of a 
specific theoretical framework to guide 
the analysis and to help with 
interpreting the results. Analyz7d 
data were limited to a subpopulat~on, 
women 19 to 50 years of age, even 
though the purpose of the analysis was 
to estimate likely impacts on the 
national food chain. The Tobit mode l 
may not be an appropriate statistical 
tool for analyzing disaggregated food 
group consumption (Cragg; Haines , 
Guilkey & Popkin; Lin) . Analysis was 
done on an equation-by-equation basis, 
as opposed to a more appropriat7 
systems approach. As m~rket pr~~es . 
were not available, reg~onjurban~zat~on 
differences were used as proxies for 
price variation. Given the size and 
number of these limitations, results 
should be interpreted with caution. 
until further confirmation, they should 
be considere d preliminary. 

Results 

Estimate d elasticities are s hown 
in Tables 1 and 2. The tables show 
nine key indepe ndent variables; the 
median for age and household size (34.0 
years and 3.0 me mbers respectively), 
and the mean for income, or proportion 
of the sample in the ethnic origin , 
race and region categories, weighted to 
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reflect the population distribution. 
Estimated elasticities are not given if 
the associated parameter estimate was 
not significant at the 0.05 level. 
Table 1 shows that for most food group 
categori es the independent variables 
under examination could not be shown to 
have a statistically significant 
impact. However, no attempt was made 
to assess the power of these tests. 

Income had a moderate impact on 
the consumption of several food 
groupings. It had a positive impact on 
the consumption of meat mixtures, 
cream/milk desserts , total fruits, 
fruit mixturesjjuices, alcoholic 
beverages, coffee, and diet carbonated 
soft drinks . Negative income 
elasticities were estimated for beef, 
frankfurtersjsausagesjlunchmeats, and 
white potatoes. The negative income 
elasticity for beef is possibly due to 
the aggregation of several beef 
products of heterogeneous quality and 
price, e.g. hamburger and steak. It 
may also be that income is serving as a 
proxy for such unobservable variables 
as nutrition education and awareness. 

Household size had a positive 
impact on the consumption of only three 
food groupings: sugars, total 
sugarsjsweets , and regular carbonated 
soft drinks. On the other hand, 
negative consumption elasticities with 
respect to household size were 
estimated for total vegetables/fruits, 
other vegetables, total fruits, total 
fruit mixturesjjuices, other 
fruits/mixtures , total alcoholic 
beverages, and die t carbonated soft 
drinks. 

Age of the female respondent was 
estimated to have a number of 
significant impacts. Some of the 
largest (>=.5 ) positive estimated 
elasticities were for 
legumesjnutsjseeds, s ugars , non-c itrus 
fruitsjfrui~ mixtures/fruit juices, and 
coffee. Some of the largest negative 
elasticities were for candy, other 
vegetables, and regular carbonated soft 
drinks. 

Self-reported body weight, on the 
other hand, seemed to have numerous 
significant elasticities of the 
opposite sign to those of 9ge. Large 
(>= . 5) positive elasticities were 
estimated for poultry, chicken, and 
diet carbonated soft drinks. Large 
negative elasticities we re estimated 
for whole milk, total cereals/pastas, 
and total alcoholic beverages . 

Table 2 shows the proportions and 
the estimated elasticities of the food 
grouping categories with respect to the 
discrete variables in the model. These 
elasticities would be interpreted as 
usual. For example , in column 1 of 
Table 2, the mean proportion of 
hispanic households was six percent. 
The corresponding estimated elasticity 



Table 1. Estimated Income, Household Size, Age, and Weight Elasticities 
for 45 Food Group Categories, CSFII 1985, 1986 Data, Women 
19-50 Years of Age, N- 2,551 

INCOME HSHLDSZ AGE WEIGHT 
(Mean- (Median- (Median- (Mean-

$27,199) 3 Indls) 34 yr) 64.4 kg) 

TOT MEAT,PLTRY,FSH,SHLL - a 0 .16 
BEEF -0.19 
PORK 
FRANKS,SSGS,LUNCHMEATS -0.2 
POULTRY 0.83 
CHICKEN 0.8 
MEAT MIXTURES 0. 22 
TOT MILK & MILK PRODS -0.22 
TOT FLUID MILK -0.35 
WHOLE MILK, FLUID -0.88 
LOWFAT & SKIM MILK 
CREAM & MILK DESERTS 0.19 
CHEESE 
EGGS 0.5 
LEGUMES,NUTS,SEEDS 0 .66 
TOT GRAIN PRODUCTS -0 . 25 
BREAD,ROLLS,BISCUITS 
OTHER BAKED GOODS -0.41 
TOT CEREALS & PASTAS 0.45 -0.66 
READY TO EAT CEREALS 
GRAIN MIXTURES 
TOT FATS & OILS 0.34 -0 .32 
TABLE FATS 0.39 -0.41 
SALAD DRESSINGS -0.38 
TOT SUGAR & SWEETS 0.19 
SUGARS 0.24 0.58 -0.37 
CANDY -1.22 
TOT VEGS & FRUITS -0.12 
TOTAL VEGGIES 
WHITE POTATOES -0.13 
TOMATOES -0.5 
OTHER VEGGIES -0. 17 0.33 
TOTAL FRUITS 0.14 -0.25 0.33 
TOT CITRUS FRUIT&JUICES 
CITRUS JUICES 
TOT OTHR FRUIT, MIXT ,JCS 0.17 -0.23 0.54 
OTHER FRUIT & MIXTURES -0.44 0.92 
TOTAL BEVERAGES 0.06 
TOT ALCOHOLIC BEVERAGES 0.57 -0.65 -1.31 
TOT NONALC BEVERAGES 0. 18 
COFFEE 0.12 1. 68 
TEA 
TOT GARB SOFT DRINKS -0.89 0.66 
REG GARB SOFT DRINKS 0 . 25 -1.25 
DI ET GARB SOFT DRINKS 0.27 -0.4 1. 75 

a Dash means corresponding Tobit coefficient not significant 
at .05 level 
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Table 2. Estimated Ethnic Origin, Race, and Region Elast i c ities for 45 
Food Group Categories, CSFII 1985, 1986 Data, Women 19-50 
Years of Age, N-2,551 

HISPNC BLACK OTHER SOUTH WEST 
(Mean- (Mean- (Mean- (Mean- (Mean-
0.06) 0.09) 0.05) 0. 33) 0.22) 

TOT MEAT,PLTRY,FSH,SHLL - a 0.01 -0.02 
BEEF 
PORK 0.04 0.13 
FRANKS,SSGS,LUNCHMEATS 
POULTRY 0.02 0.06 
CHICKEN 0.03 0.06 0.1 
MEAT MIXTURES -0.03 0.02 
TOT MILK & MILK PRODS -0. 01; -0.04 -0.07 
TOT FLUID MILK -0.06 -0.14 
WHOLE MILK, FLUID -0.24 -0.15 
LOWFAT & SKIM MILK -0.04 -0.16 -0.03 0.08 
CREAM & MILK DESERTS 
CHEESE -0.03 -0.05 -0.02 
EGGS 0.04 
LEGUMES,NUTS,SEEDS -0.04 0.03 
TOT GRAIN PRODUCTS 0.01 
BREAD,ROLLS,BISCUITS -0.01 -0.01 -0 .01 -0.04 -0.03 
OTHER BAKED GOODS -0 .02 -0.03 -0.01 0.06 
TOT CEREALS & PASTAS 0.05 0.06 -0 .08 
READY TO EAT CEREALS -0.05 -0.04 
GRAIN MIXTURES 
TOT FATS & OILS -0.01 -0.03 -0.02 -0.04 
TABLE FATS -0.02 -0.04 -0.03 -0.12 
SALAD DRESSINGS -0.02 0.05 
TOT SUGAR & SWEETS 
SUGARS -0.05 
CANDY 0. 15 0.09 
TOT VEGS & FRUITS -0.03 
TOTAL VEGGIES 
WHITE POTATOES -0.04 
TOMATOES -0.1 
OTHER VEGGIES 0.01 
TOTAL FRUITS -0.07 
TOT CITRUS FRUIT&JUICES 0.03 0.03 0.02 -0.14 -0. 05 
CITRUS JUICES 0.03 0.04 0.02 -0.14 -0.01 
TOT OTHR FRUIT,MIXT,JCS 0.05 
OTHER FRUIT & MIXTURES 
TOTAL BEVERAGES -0.01 -0.03 0.05 
TOT ALCOHOLIC BEVERAGES -0.13 
TOT NONALC BEVERAGES -0.01 -0.04 0.06 
COFFEE -0.06 -0 .11 -0.06 
TEA -0.03 -0.05 0.26 
TOT GARB SOFT DRINKS -0.03 -0.01 0.12 
REG GARB SOFT DRINKS 0.16 
DIET GARB SOFT DRINKS -0.03 -0.08 -0 .05 

a Dash means corresponding Tobit coefficient not significant 
at .05 level 
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for poultry consumption was 0.02. 
Thus, hypothetically, a 100 percent 
increase in the proportion of hispanic 
households would result, ceteris 
paribus, in a 2 percent increase in the 
total consumption of poultry. Thus, 
even though there were numerous 
statistically significant estimated 
elasticities with respect to the ethnic 
origin, race, and regional variables 
(Table 2), in practical terms projected 
shifts in the population with respect 
to these variables were estimated to 
have relatively minor impacts on the 
consumption of the food group 
categories examined here. Some 
exceptions may be an expected decrease 
in the consumption of milk by blacks 
and of whole milk in the western region 
and an increase in tea and total 
carbonated and regular carbonated soft 
drinks in the south. 

Summary and Conclusions 

An exploratory model of food group 
consumption was estimated in an attempt 
to gain some insight about the likely 
impacts on food group consumption of 
commonly anticipated soc io-demographic 
changes in the United States 
population. To this end a reduced-form 
Tobit regression model was fitted for 
each of 59 food group categories , of 
whicn 45 were successfully estimated . 
Although the analysis was guided by 
past research on food consumption, a 
number of limitations remained. Most 
notable perhaps were the absence of a 
we ll-defined theoretica l framework and 
employment of data from a subpopulation 
(women 19 to 50 years of age). Thus, 
r esults should be viewed with extreme 
caution and considered preliminary, at 
l east until the a nalysis is repeated 
us ing data from the 1987-88 Nationwide 
Food Consumption Survey, which is 
r epresentative of the whole u.s. 
population . 

Nevertheless, it was found that 
age and body weight (which would be 
expected to increase, on average, as 
the population ages) had the highest 
relative effects on food group 
cons umption . Some expected trends due 
to the aging of the population might be 
increased consumption of fruit , coffee, 
and nonalcoholic beverages and 
decreased consumption of regular 
carbonated soft drinks. 

The interpre tation of the age 
effects was somewhat problematic since 
like ly cohort effect s could not be 
separated out from pure aging effects . 
An example could be coffee consumption. 
Its estimated age elasticity was high 
at 1.68. However , this probably 
reflected a cohort effect which cannot 
be expected to continue as the 
population ages. Perhaps some of the 
effects of the aging of the population 
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were better captured by the estimated 
body weight elasticities. Assuming 
that average body weight will increase 
with the predicted av~rage population 
age increase, consumption of poultry, 
chicken, and diet carbonated soft 
drinks will increase. On the other 
hand, consumption of whole milk, 
cereals and pastas, other baked goods, 
total fats, oils in general, sugars, 
and alcoholic beverages will tend to 
decrease . If people migrating to the 
Sun Belt adapt their eating habits to 
those of the local residents, some 
increases in the consumption of pork, 
candy, tea, and regular carbonated soft 
drinks and decreases in the consumption 
of whole milk, table fats , citrus 
fruits, alcoholic beverages, and coffee 
may be expected, ceteris paribus. 

References 

Amemiya, T. (1985) Advanced 
Econometrics. Cambridge, Mass: 
Harvard U. Press. 

Basiotis, P . P., Brown, M. , Johnson, s. 
R. , & Morgan, K. J. (1983) 
Nutrient Availability, Food Costs, 
and Food Stamps . Am . J. Agr. 
Econ. 65, 685-693. 

Capps, 0. Jr . , & Havlicek, J., Jr. 
(1984) National and Regional 
Household Demand for Meat, 
Poultry, and Seafood: A Complete 
Systems Approach . Can . J. Agr. 
Econ. ~, 93-101. 

Cragg, J. G. (1971) Some Statistical 
Models for Limited Dependent 
Variables with Application to 
Demand for Durable Goods. 
Econometrics . 39, 829-44. 

cox, T. L., Ziemer , R. F., & Chavas, J. 
(1984) Household Demand for Fresh 
Potatoes: A Disaggregated Cross­
Sectional Analys i s. West J. Agr. 
Econ. ~, 41-57. 

Fomby, T. B., Hill, c. R., & Johnson, 
S. R. (1984) Advanced 
Econometric Methods. New York : 
Springer-Werlag. 

Greene, w. (1989 ) LIMDEP. Graduate 
School of Business, New York 
Univers ity. 

Haines , P . s., Guilkey, D. K., & 
Popkin, B. M. (1989 ) Mode ling 
Food Consumption Decisions as a 
Two-Step Process . Am. J. Agr. 
Econ . 71, 543-552. 

Hama, M. Y. , & Chern, w. s . (1986) 
Food Expenditure a nd Nutrient 
Availability in Elderly 



Households. J. Consumer Affairs. 
li(1) 1 3-19. 

Lin, T. F., & Schmidt, P. (1983) A 
Test of the Tobit Specification 
Against an Alternative Suggested 
by Cragg. Rev. Econ. Statist. ~' 
174-77. 

Maddala, G. s. (1983) Limited 
Dependent and Qualitative 
Variables in Econometrics. 
Cambridge: Cambridge University 
Press. 

McDonald, J. F., & Moffitt, R. A. 
(1980) The Uses of Tobit Analysis. 
Rev . Econ. and Statist. ~' 318-
21. 

Morgan, K. J., Johnson, s. R., Lee, Y. 
Y., & Goungetas, B. P. (1985) Use 
of 12 Groups in Foods in 
Households Differing in Size , 
Income and Receipt of Food stamps. 
J. Consumer Studies Home Econ. ~~ 
113-131. 

Morgan, K. J. (1986) Socioeconomic 
Factors Affecting Dietary Status: 
An Appraisal. Am. J. Agr. Econ. 
68, 1240-1252. 

Senauer, B. (1989) Major Consumer 
Trends Affecting the u.s . Food 
System. Choices. Fourth Quarter , 
18-21. 

Smallwood , D., & Blaylock, J. (1981) 
Impact of Household Size and 
Income on Food Expenditure 
Patterns. Washington, DC: u.s. 
Department of Agriculture, ESCS 
Tech. Bull . 1650. 

Tobin , J. (1958) Estimation of 
Relationships for Limited 
Dependent Variables. 
Econometrica. 26, 24-36. 

u.s. Department of Agriculture, Human 
Nutrition Information Service. 
(1987) Nationwide Food 
Consumption Survey, Continuing 
Suryey of Food Inta kes by 
Individuals. Report No. 86-1. 

292 



BOX-JENKINS FORECASTS OF PERISHABLE FOODS: 
IS THERE POTENTIAL CONSUMER BENEFIT? 

David B. Eastwood, Morgan D. Gray, and John R. Brooker, University of Tennessee, Knoxville 

The ability of supermarkets to forecast demand 
accurately for highly perishable products can 
help to minimize their operating costs. Lower 
costs can be passed on to consumers via the 
contestable nature of retail food markets. This 
paper reports on a preliminary analysis of t he 
Box-Jenkins methodology for scan data for fresh 
ground beef and roasts. Forecast accuracy 
varies suggesting that supermarkets will need to 
employ more sophisticated techniques in order to 
control inventories to match demand more 
closely. 

Food consumption continues to be an 
important component of consumer well-being. 
With respect to retail sales, food comprised 
20.4 percent of the total in 1989, and only 
motor vehicle dealers had a larger share (22 
percent) (U. S. Department of Commerce, 1990). 
Blissard and Blaylock (1990 ) have shown that 
food expenditures can serve as a means for 
measuring income distribution. Food retailing 
remains very competitive, not only within the 
food for home consumption category, but also, 
within t he food away from home category and 
between these two categories. Despite the 
decline in the pounds per capita of red meat 
consumption per year, fresh beef is an important 
component of the consumer's food dollar. For 
example, in 1988, per capita pounds consumed of 
beef and poultry were 68.2 and 57.1, 
respectively (U. S. Department of Agriculture). 
Furthermore, the margins of supermarkets on 
fresh beef are relatively high in comparison to 
other departments (FM Business Publications, 
1990). Not only is fresh beef a highly 
perishable product, it is a significant portion 
of cons umers' food expenditures , and it i s a 
major contributor to supermarket profits. To 
the extent that the demand for fresh meat can be 
predicted, there is potential for reducing 
operating costs and , possibly, to pass the 
savings on to consumers. 

One way of accompl ishing this could be 
t hrough t he use of scan data generated by 
computer assisted checkouts . This application 
of scanners was touted as the supermarket's 
management tool of the f u ture. However, while 
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some progress has been made, the industry lags 
behind others in using these data (McLaughlin 
and Lesser, FM Business Publications, 1989). 
There are several reasons for this. First, the 
volume of data is much larger than that of most 
other retailers (Capps, 1987). Second, many of 
the foods do not have Universal Product Codes 
(UPCs). Most are in the fresh produce, fresh 
meat, bakery, and deli departments . They 
comprise the most costly items to carry due to 
spoilage, and they generate a significant 
portion of revenue and profits (approximately 47 
percent of supermarket sales) (FM Business 
Publications, 1990). These products are 
prepared in each store, so there is the 
additional complexity of assigning bar codes at 
the individual supermarket level. Furthermore, 
having to generate specific bar codes makes it 
more difficult to adapt external, UPC-oriented 
software to a specific chain. Third, variable 
weight items, which do not occur with other 
retail goods, add to the complexity (Eastwood, 
1989). 

Despite these problems, agricultural 
economists are beginning to use scan data to 
conduc t demand analyses (e.g., Capps 1989; Capps 
and Nayga, 1990; Eastwood, Gray , and Brooker, 
1990; Jensen and Schroeter, 1989; Kesavan, 
Jensen , and Johnson, 1989). These studies have 
centered on the structure of consumer demand, 
direct and cross-price responses, and 
advertising effects. While demand equations are 
based upon the economic theory of consumer 
behavior, most supermarket chains do not have 
extensive information on customers. This means 
that t hey do not have data on the requisite 
independent variables to estimate demand 
equations or to use them to make forecasts . 

The Box-Jenkins Methodology 

Box-Jenkins is an entirely different 
approach to forecasting than applied demand 
analysis . The l atter assumes t he quantity 
demanded is a f unction of prices, income, and 
demographic variables and uses estimated demand 
equations to forecast. Box -J enkins, on the 
other hand, assumes that a time -series, such as 
the quantity demanded, contains t he needed 
information to make projections . That is, 
rather than building a causal relationship (as 
with demand equations) , time series of the 
variable of interest (demand) can be 
extrapolated into subsequent periods based on 
~he historic record. Blends of the two 
approaches are beginning to be used. 

The methodology uses the available time 
series to generate a relationship composed of a 
moving average of past values and/or an 
autoregressive error (Grainger and Newbold, 
1986). Initially, the time series is analyzed 



to determine if it is stationary. Stationarity 
simply requires t here to be no trend in the 
da ta. Should one be present, then it becomes 
necessary to compute first differences, 
continuing until stationarity is achieved. 
Then, the technique involves experimentation 
with various l ag structur es of t he stationary 
series. Identification of the best fit is based 
upon several criteria. These are the lowest 
Akaie Information Criterion (AIC)(Harvey, 1981), 
which is based on the log-likelihood function 
and the number of free parameters, the computed 
chi square of lagged autocorrelations , plots of 
the autocorrelations, and the significance of 
the autocorrelation coefficients. 

Data 

Scan data from five local supermarkets 
that are part of a multiregional chain comprise 
the data. These store level data represent 
weekly item movement. Item movement refers to 
the number of times scanners read respective bar 
codes. For variable weight i tems this does not 
translate directly into quantity or sales 
information. However, assuming that the 
distribution of package sizes does not change 
from store to store or week to week, variations 
in item movements represent variations in 
quantities and sales. Information from the 
retailer indicates that this is the case. For 
example, the distribution of package sizes of 
ground chuck does not change very much across 
stores or weeks. 

A weekly time period has several 
advantages. Much of management's decision 
making is on a weekly basis. Advertising 
usually is by week. Consumers' shopping 
patterns generally follow a seven day period as 
well. A five store average of weekly item 
movement is used below. 

The time pe riod is May 14, 1988 through 
December 30 , 1989. Missing data in two 
instances necessitated the use of estimates. 

These are the averages of the immediately 
preceding and following weeks. Two subperiods 
were created to allow for a trial forecast 
period. The first comprised the historical 
record for estimating the relationships. It 
ended with September 30, 1989. This was to 
provide enough time to examine trial forecasts 
for several weeks prior to the extended holiday 
season. Two week forecasts were genera t ed 
because this period is considered to be most 
appropriate for highly perishable items, 
reordering , and labor scheduling. 

Two categories of beef were used in this 
initial work. One is fresh ground beef, and the 
other is beef roasts. The former could be 
characterized as a high volume product, whereas 
the latter displays more fluctuation (as shown 
below). Thus, two patterns of sales are 
involved. An additional consideration is that 
some inventory management programs, which 
include sales forecasting algorithms, are 
designed to work with UPC master files, thereby 
omitting nonUPC bar code foods. Figures 1 and 2 
present the weekly item movements for ground 
beef and roasts. 

Results 

Diagnostics led to the inference that the 
ground beef series is stationary. However, the 
roast series autocorrelation pattern is wave­
like and does not dampen, which is 
characteristic of a nonstationary series. First 
differencing produced a stationary series. 
Since the Box-Jenkins technique involves 
experimentation with various lag structures, 
several were tried. Identification of the bes t 
fit was based on the criteria outlined above. 
Both stationary fresh beef series have 
autoregressive forms . 

Table 1 presents the estimated functions. 
The statistics lead to inferences of significant 
re l ationships. Inspection of Figures 1 and 2 

Table 1. Box-Jenkins Results for Ground Beef and Roasts• 

GB1 - 1 - . 50B(l) 
(-4.85) 

AIC - 1,112 

+ .26B(7) - .26B(8) 
(2.01) (-1.98) 

Autocorrelation 
Chi Square: 

Lag: __ 6 
2.53 

____u 
3.81 

____ll 
5.68 

R, - R,., - 1.00 + .66B(l) + 
(5.72) 

.43B(2) + .48B(3) + .33B(4) 
(3.33) (3.72) (2.89) 

AIC - 942 
Autocorrelation 
Chi Square: 

Lag : __ 6 ____li ____ll 

1.17 6.94 8.47 

G~ ground beef item movement in period t. 
R, - roast item movement in period t. 

B(L) - backshift operator of length L. 

•computed t values are below respective coefficients in 
parentheses. 
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~ 
12.79 

~ 
10.95 



Figure 1. GROUND BEEF ITEM MOVEMENT 
May 14, 1989 - Sept. 30, 1990 
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Figure 2. ROAST ITEM MOVEMENT 
May 14, 1988 - Sept. 30, 1989 
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and Table 1 suggests that both ground be~f and 
roasts have stock adjustment patterns. For 
fresh ground beef, t he previous week's sales 
have a negative impact on t he current week 's, 
followed by seven and eigh t week lags that have 
positive and negative impacts, respectively . 
The roast beef relationship is a positive but 
declining influence over a four week period. 

Forecasts 

Figures 3 and 4 present the actual and 
predicted Box-Jenkins item movement forecasts 
for the estimation subperiod. The mean actual 
values are 1,815.8 and 395.6 for ground beef and 
roasts. Corresponding forecast averages are 

40 

Week 
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60 80 

1,814.8 and 397.0. Coefficients of variation 
for the respective actual series ar e .31 and 
.39, and those for the predicted series are .16 
and .22. Average absolute errors are 355.5 and 
121.1, respectively. These data indicate t ha t 
t he units of ground beef sold are approximately 
six times higher than t hose for roasts, and the 
variability is relatively higher for roasts. 
The Box-Jenkins forecasts have somewha t less 
variability and on average are c lose to the 
units sold . 

Focusing on turning points, the actual 
ground beef series has 34 and t hat for roas~s 
has 48. The respective values for the fo r ecasts 
are 37 and 39. However, there are only t hree 



Figure 3. BOX-JENKINS FORECAST 
Ground (May 14,'88-Sept. 29,'89) 
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Figure 4. BOX-JENKINS FORECAST 
Roasts (May 14, '88-Sept. 29,'89) 
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and nine match ed turning points. The forecasted 
di recti on of change (positive or negative) is 
correct 27 and 29 t i mes , respective ly. This 
information suggests that the Box-Jenkins 
forecasts are relatively close to t he actual 
values, especially for ground beef, but the 
functions do not consistently predict small 
week-to-week changes. 

Theil's ( 1971) inequality coefficien t 
provides a more objective measure of forecast 
accuracy. The computed I-squared values are .24 
for ground beef and .74 for roasts. An 
inference is that the ground beef forecasts are 
far superior to no change forecasts, whereas 
those for roasts are only slightly better. 
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Decompositions of I-squared indicate that t he 
forecast errors contain no bias and t hat most of 
the error is due to random fluctuations in both 
series. This is expected because the Box­
Jenkins methodology is designed to pick up t he 
systematic variation. Thus , these results 
suggest t hat an appropriate functional form has 
been identified. Furthermore, they indicate 
that t he ground beef forecasts are quite 
accurate, whereas, those for roasts are not as 
good. 

Tables 2 and 3 present the t wo week trial 
forecasts. This forecast period was chosen to 
reflect the normal amount of time available to 
management for forecasting. That is , the stor e 



Table 2. Box-Jenkins Trial Forecasts: Ground Beef 

T~::ial Forecast 
IJeek Actual _l_ _.1_ _3 _ _ 4 _ _ 5_ 

Oct. 7 3,090 1,754 
14 2,172 1,544 2,203 
21 1,823 2,073 2,058 
28 180 1,569 1,456 

Nov. 4 1,674 2,000 1,444 
ll 1,227 1,748 

Table 3 . Box-Jenkins Trial Forecasts: Roasts 

IJeek Actual 

Oct. 7 661 
14 443 
21 312 
28 362 

Nov. 4 412 
ll 213 

level scan data must be transmitted to corporate 
headquarters, analyzed, and forecasts generated. 
Starting with September 30, two week trial 
forecasts were obtained. Then the historic 
record was increased by one week, a new Box­
Jenkins equation estimated, and another two week 
forecast generated. For ground beef the 
forecasts start at about half the actual value 
because of a doubling of the actual item 
movement over the preceding week. The predicted 
values correctly reflect the direction of change 
for the first three trial forecasts. Then there 
is an extremely low week of sales that the Box­
Jenkins equation has trouble incorporating due 
to the lag structure. For roasts the forecasts 
also start out low because of an unusually high 
initial week, and the forecasts do not track 
item movement as well. 

Implications 

Scan data enable supermarkets to measure 
accurately customer sales of individual 
products. IJhen scanners are connected to 
computer storage devices , time-series data can 
be generated. The perishable nature of many 
foods contributes to the marketing costs of 
these products. If supermarkets could forecast 
consumer demand for these foods, then 
inventories could be managed more efficiently, 
and losses due to spoilage could be reduced. 
Box-Jenkins attempts to use the historic data to 
generate forecasts. This is an advantage over 
forecasts generated by econometric models 
because supermarkets do not have detailed 
socioeconomic information on customers. 

The results of the preliminary analysis 
lead to three important implications. First, 
food demand varies by product, so supermarkets 
will have to forecast by individual products, as 

_ l_ 
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Trial Forecast 
_ 2 _ _ 3 _ _ 4 _ _5 _ 

417 
420 429 

332 291 
336 361 

447 

opposed to broader product groups. Second, 
because of these differences, it will be 
necessary to develop separate models for 
products and to revise the forecasting equations 
as the historic record grows. Third, it will be 
necessary to utilize more recent advances in 
Box-Jenkins that involve transfer functions to 
incorporate exogenous factors. Of particular 
interest would be advertising and in-store 
promotions. The potential is present for 
marketing departments to develop time-series 
data for advertising and promotions that 
dovetail with the scan data to accommodate these 
influences on demand. 

To the extent that accurate forecasts can 
be generated, then purchasing and labor can be 
scheduled more efficiently. The ensuing cost 
savings would lead to higher margins . These 
would be passed along to consumers due to the 
contestable nature (Baumol, 1982) of local 
supermarkets. That is, through the competitive 
environment, or the threat of entry, 
supermarkets have the incentive t o pass along 
savings to consumers. Given the importance of 
food in consumer well-being, the benefits could 
be substantial from reducing losse s due to 
spoilage of perishable foods. 
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~abel~ng Milk from rBST Treated cows: 
Returns to W~scons~n Dairy Farmers from Product Differentiation 

Lydia Zepeda and 
Robin Douthitt' 

A model is developed to estimate the 
returns to Wisconsin dairy farmers if 
product labeling of milk from cows that 
are not treated with recombinant bovine 
somatotropin is adopted. 

Introduction 

Bovine somatotropin {BST) is a 
naturally occurring protein hormone 
which regulates cows' milk production. 
The development of recombinant DNA 
t echnology, afforded scientists the 
means to develop a syntheti c hormone 
(rBST) that when injected during the 
cows lactation cycle has experimentally 
been s hown to increase milk production 
{Tessmann et a l.). The Food and Drug 
Administration has ruled that treated 
herds ' milk is safe for human 
consumption and they are currently 
reviewing rBST manufacturer evidence 
regarding the drugs efficacy and 
effects on animal health before 
granting final drug approval. 

. Although milk from treated animals 
has been deemed safe by the FDA , 
surveys indicate that for various 
reasons, consumers are hesitant to 
accept dairy products made from treated 
herd milk. Their apprehension is based 
not only on concern that future , ill­
human health effects will be discovered 
(Douthitt, 1990), but also on concern 
that adoption of the technology may 
negatively impact the small farmer. 
Further, if the FDA were to approve the 
use of rBS'r, consumers have indicated 
that they would cut back their dairy 
consumption if the y were unable to 
choose products from untreated herds 
(McGuirk and Preston, 1990). 

Producers and retailers are also 
concerned about adverse consumer 
reaction. survey work of dairy farmers 
indicates that their primary concern is 

'The authors are respectively , an 
assistant professor of Agricultural 
Economics and an associate professor of 
Consumer science at the University of 
Wisconsin-Madison. Project funding 
from the LaFollette Institute for 
Public Policy and the School of Family 
Resources and consumer Sciences is 
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that thi~ new ~echnolo9y will adversely 
affect m1lk pr1ces by ~ncreasing 
production . Their second concern is 
consumer acceptance of milk from cows 
tre~t~d with rBST (Zepeda, 1988). In 
add1t1on, some retailers and processors 
have refused to accept milk from farms 
i nvolved in rBST experiments (Richards 
1989). I 

To prevent a decline in consumer 
dairy product demand resulting from 
rBST-use aversion, for whatever 
reasons, numerous options are being 
considered by policy makers. One option 
being considered, for example, by the 
s tate of Wisconsin is product labeling. 
By labeling Wisconsin dairy products, 
as to whether they are made with 
treated herd milk or not, concerned 
consumers would have the ability to 
choose untreated dairy products and 
thus would not need to reduce their 
dairy consumption. However, product 
label~ng is not without cost, so the 
quest1on becomes, if a "premium" were 
charged to concerned consumers to cover 
the cost of differentiation through 
product labeling, (1) what would happen 
to consumer demand for dairy products; 
(2) how would labeling affect returns 
to producers, (3) whether labeling is 
an economically viable policy 
alternative, and {4) what premium level 
would maximize producers' revenue. 

Method 

To analyze the effects of rBS'l' 
product differentiation on both the 
consumer and producer it is first 
necessary to estimate consumer demand 
for dairy products. For simplicity 
this analysis will focus only on the 
demand for fluid milk. Demand for milk 
(Q) is specified as a function of price 
(P), income (Y) and a vector of 
household demographic characteristics 
(X) i.e.: 

Q = f(P, Y; X). 
( 1) 

Given price elasticity estimates , 
cons~mer response to various unit price 
prem1ums (PREM1 ) can be calculated . 
Given sampl e c haracteristics and 
information regarding the pr~portion of 
consumers willing to pay different 
premium levels (a1 ), it is possible to 
predict the changes in the quantities 



demanded by consumers (due to a premium 
assessment) and their effect on 
revenues for fluid milk. 

Finally, it is possible to 
determine whether product 
differentiation will improve returns to 
producers. That is, the premium level, 
a,, consumers would be willing to pay 
for a labeled product is determined. 
This is accomplished by maximizing the 
product of weighted price (P,) and 
quantity of milk (Q): 

( 2) 

where: 

is the weighted average of the market 
price paid for treated ( PBST) and 
untreated herd milk (Pwoas~=P ••• +PREM, ) · 

Data and Sample 

Since Wisconsin is the leading 
dairy producing state in the nation, 
the issue of rBST has been widely 
covered by the media over the last two 
years. Having been exposed to 
information from all sides of the 
issue, Wisconsin consumers make an 
ideal population to study potential 
consumer response to the hormone ' s 
commercial use. As such, a telephone 
survey on t hese issues was conducted 
between February 26 and May 9, 1990. In 
each of 1,056 randomly selected 
households throughout the state, the 
adult person (18 years or older) who 
made mos t of the household' s food 
purchase decisions was interviewed. The 
response rate of the s urvey was 69.2 
percent. About 75 percent were women. 
The average respondent was 46 years 
old , had one year of education beyond 
high school , and lived in an urban 
county (population over 100 ,000). 

Respondents were first asked if 
they were aware either of the recent 
wisconsin controversies surrounding 
farmers' use of rBST or proposed 
legislation to label dairy products 
from treated herds. About 89 percent 
(n=940 ) of the respondents were aware 
of one or the other. Demographic 
characteristics of the unaware 
respondents were recorded and the 
interview concluded. Of the 940 
"aware" respondents, 95 percent (n=890) 
usually purchased some milk each week. 
About 77 percent (n=687) expressed a 
preference for milk labeled as having 
come from either untreated or rBST 
treated herds. 

consumers who expressed a 
preference for labeled milk , were asked 
how much they currently paid for milk, 
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and how much more, if any, they waul~ 
be willing to pay to have milk labeled. 
Thus, among milk purchasers, only the 
668 respondents expressing a preference 
(about 77 percent of all milk 
purchasers) recorded price information . 

The sample of respondents used in 
this a nalysis are those (1) expressing 
an awareness of rBST issues, (2) 
belonging to a milk purchasing 
household, and (3) reporting complete 
data. s ixteen of the 890 milk 
purchasing respondents had missing data 
on one or more of the variables used in 
the analysis, thus the final sample 
size is 874. 

The Demand Model 

The first step in the analysis is 
to estimate a demand model for milk . 
The log of weekly quantities of fluid 
milk usually purchased is regressed on 
(1) the log of average price paid per 
gallon of milk, (2) an indicator 
variable equalling one if household 
income was over the state median of 
about $30,000, and (3) a vector of 
demographic variables. Demographic 
variables included number of children 
under the age of 18 present in the 
household, respondents ' age (logged) , 
and an indicator variable if the 
respondent was a single individual . 
One would expect the presence of 
children to positively influence milk 
expenditures while respondent age and 
living alone to negatively influence 
milk expenditures . 

Since the purpose of this analysis 
is to generalize across all milk 
purchasing households, it was necessary 
to correct for any sample selection 
bias that might be introduced by 
estimating milk demand only over the 
sample of consumers with a preference 
for labeling. Heckman's (1979) sample 
selection correction procedure was thus 
implemented . First, probit model 
parameters were estimated s uc h that the 
respojndent ' s preference for a labeled 
product (dependent variable equals one; 
zero otherwise) was r egressed on 
respondent ' s age, education, and number 
o f children present in the household. 
From those results the inverse of the 
Mill ' s ratio was calculated and 
included in the demand equation to 
correct for any potential sample 
selection bias . Although number of 
children present was a significant 
predictor of whether or not the 
responde nt preferred a labe l ed product 
(See Appendix), sample selection bias 
did not prove important in estimation 
of the demand model (note Lamb~a 
insignificance in Table 2). 



Table 2 presents results of the 
demand equation estimation. The model 
accounted for about 45 percent of 
explained variance. All variables are 
of the expected sign. The indicator 
variable, income greater than 
population median (Y > Md), is the only 
insignificant variable. The policy 
variable of interest, ln Price, would 
indicate that milk consumers display a 
nearly unitary price responsiveness. 
Specifically, if the price of milk 
increases by 1 percent, the quantity of 
milk demanded decreases by .97 percent. 

Although their methods are not 
directly comparable to the present 
study, Heien and Wessells' (1988) 
estimated price elasticity of milk 
demand by u.s. consumers is used to 
conduct a sensitivity analysis. Using 
the 1977-78 household food consumption 
data set on food prices and 
expenditures, they estimated a price 
elasticity of demand of -.63 for milk. 
The differences between their estimates 
and the ours can be explained in part 
by changes in demand over time and 
differences in the two populations' 
characteristics. The demand for 
convenience has grown over time, and 
demographics have changed as well. In 
addition, Heien and Wessells data was 
for the u.s. not just Wisconsin, and 
their definition of milk included 
yoghurt, buttermilk and chocolate milk 
which were not included in this survey. 
Furthermore, their estimation methods 
utilized a system of food demand rather 
than a single equation. For all these 
reasons, their elasticity estimate is 
more inelastic. It will be useful as a 
sensitivity measure of the results in 
the next section. 

Results 

The price elasticity estimate is 
used to predict the impact of various 
premium structures on consumer demand 
and producer revenues. Table 3 
presents results for the untreated cows 
milk demand under different premium 
structures. The proportion of consumers 
who prefer untreated milk for each 
premium level is calculated from the 
survey data. The total quantity of milk 
demanded, expressed in gallons per 
household per week, is calculated using 
the elasticity estimate and associated 
price for each premium level. Total 
revenue expressed in dollars per 
household per week is calculated for 
each premium level and weighted by the 
percent of consumers (those preferring 
versus not preferring a labeled 
product). The unweighted revenues for 
rBST treated and untreated herd milk is 
also given for each premium level. 
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With no price-premium assessed to 
the labeled product, 78% of the milk 
purchasers indicated they would prefer 
milk products from untreated herds. 
About 12 percent of milk purchasers 
indicated that they would still prefer 
milk from untreated cows if the 
labeling premium were as high as $.80 
per gallon. Total producer revenue is 
maximized at a premium of $.10 per 
gallon. 

Table 4 presents similar findings 
for consumers with no preference along 
with estimates of total market 
revenues. Producers treating their 
herds with rBST would maximize their 
revenues if a premium of $ .60 per 
gallon was assessed. Total market 
revenue would be maximized at the $.10 
per gallon level. 

Table 5 presents a sensitivity 
analysis using Heien and Wessells price 
elasticity of demand estimate of -.63. 
Although the unweighted revenues of the 
untreated and treated cows ' milk are 
maximized at $.80 and $.60, 
respectively, weighted total market 
revenues are maximized at a premium 
level of $.20 per gallon. 

Thus far, we have assumed that 
there will be no change in the market 
price for rBST treated milk. 
Manufacturer's of r BST claim that use 
of the synthetic hormone could increase 
production by 10-25 percent without an 
offsetting increase in production 
costs , implying an increase in supply. 
This supply shift could have the effect 
of decreasing the market price of 
treated herd milk. However, a federal 
price floor prevents wholesale milk 
prices from falling below $10.10 per 
hundredweight. An increase in the milk 
supply due to rBST use could result in 
diverting more milk to federal support 
programs. If many consumers prefer 
milk from untreated herds and can 
choose which they buy, the resulting 
shift in demand would also drive prices 
down were it not for the federal 
support program. Thus, the assumption 
of no change in treated herd market 
price may be reasonable. 

To summarize, the effect of a 
labeling premium on producer revenues 
depends on the assumption one makes 
regarding price responsiveness. Using 
the price e l asticity derived from the 
demand model, -.97, producer (total 
market) total producer revenues are 
maximized at a 10 cent per gallon 
premium (Table 4). This indicates that 
product differentiation of rBST milk 
would slightly increase producer 
returns, depending on whether the cost 
of labeling can be held to less than 10 
cents per gallon. Thus, even under 



Table 2 
Ordinary 
Results. 

Least Squares Regression 

Variable 

Constant 
ln Price 
Y > Md. 
# Kids 
ln Age 
Single 
Lambda 

Coeffi­
cient 

6.863 
-.973 

.044 

.309 
- . 221 
-.448 
-.916 

Std. 
Error 

1.281 
.141 
.054 
.095 
.110 
.073 

1.679 

Adjusted R - Squared 
F( 6 , 661) 

T­
Ratio 

5 . 309 
-6.884 

.803 
3.248 

-2.020 
-6' 1'/6 
-. 546 

.4!>2 
92 '777 

Table 3. Untreated Cows' Milk Price, 
Demand and Associated Total Revenue 
(Price Elasticity of Demand - -0.97) 

No rBST 
Prem- % Pre- Quant. Total 
ium fering Price Demand Revenue 
-------------------------------------
$0.00 0.78 $2.28 2.47 $5.63 
$0.10 0.68 $2.38 2.37 $5 . 63* 
$0.20 0.60 $2.48 2.24 $5.55 
$0.30 0.36 $2.58 2.10 $5.43 
$0.40 0.33 $2.68 2.05 $5.50 
$0.50 0.27 $2.78 1.91 $5.31 
$0.60 0.15 $2.88 1.81 $5.21 
$0.70 0.13 $2.98 1. 77 $5.26 
$0.80 0.12 $3.08 1. 70 $5.25 

Table 4. Treated Cows ' Milk Price, 
Demand a nd Associated Total Revenue 
(Price Elasticity of Demand - -0.97) 

rBST Treated 
Prem- % Pre- Quant. Total Market 
ium ferring Demand Revenue Tot.Rev. 

$0.00 
$0 . 10 
$0.20 
$0.30 
$0.40 
$0.50 
$0.60 
$0.70 
$0.80 

0.22 
0.32 
0.40 
0.64 
0.67 
0.73 
0.85 
0.87 
0.88 

1. 75 
2.04 
2.16 
2.28 
2 . 26 
2.29 
2.31 
2.30 
2 .29 

$4.00 
$4.66 
$4 . 93 
$5.20 
$5.15 
$5.22 
$5.27* 
$5 . 25 
$5.23 

$5.27 
$5.32* 
$5.30 
$5.28 
$5 . 26 
$5.25 
$5.26 
$5.25 
$5.23 

Table 5 . Flu id Milk Total Revenue by 
Whether cows Were Treated With rBST: 
(Price Elasticity of Demand - -0.63) 

Untreated Treated Market 
Prem- Total Total Total 
ium Revenue Revenue Revenue 

$0.00 $5.63 $4.00 $5.27 
$0.10 $5 . 72 $4.66 $5.38 
$0 . 20 $5.73 $4 . 93 $5.41* 
$0.30 $5 . 71 $5 . 20 $5.38 
$0.40 $5.90 $5.15 $5.39 
$0.50 $5.82 $5 . 22 $5.38 
$0.60 $5.84 $5.27* $5.35 
$0.70 $6.05 $5.25 $5.35 
$0 . 80 $6.21* $5 . 23 $5.34 
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Appendix 
Sample Selection Probit Results. 
Variable Coeffi- Std. 

cient Error 

Constant .859 
# Kids .127 
Age .998(E-03) 
Years of -.021 
Education 

.385 

. 050 

.322(E-02) 
. 023 

x• 8.063 
Significance level .045 

T­
Ratio 

2.223 
2.530 

.310 
-.899 



these most stringent of assumptions, 
product differentiation might ~reven~ a 
decline in demand since most W1scons1n 
consumers prefer untreated milk . 

Conclusions 

A model is developed to estimate 
the returns to Wisconsin producers from 
differentiating the milk from rBST 
treated cows from untreated cows. The 
results indicate that product 
differentiation through labeling would 
not harm revenues from fluid milk 
sales, and could actually increase 
revenues. Premiums from 10 to 20 cents 
pe r gallon for untreated fluid milk are 
supported by this research. This 
translates to $1.16 to $2.33 per 
hundredweight of milk, a substantial 
improvement in farm milk prices which 
would s upport product differentiation. 

The actual i mpact of mandatory 
produc t labe ling cle~rly depend~ ~n the 
actual price respons1veness exh1b1ted 
by consumers whe n ~aced w~th t~e two 
alternatives. An 1nelast1c pr1ce 
r esponsiveness combined with a 
preference for untreated herd milk, 
would have the greatest impac t on 
producer revenues and consumer's 
pocketbooks. Unitary price 
r esponsiveness would have much less 
impact on both producer revenues and 
consumer prices . 

Implementation of labeling 
regulations , however , i s less tha n 
trivial. currently, rBST is neither 
legal nor does a c heap or easy me thod 
of verification exist. In the event 
t hat the FDA does approve its use , 
development of a method of verification 
is desirable . The size of the premium 
for untreated milk would indicate a 
significant return to deve l oping a 
detection method. Barring devel opment 
of a cheap detection method for rBST 
use licensing or registration of r BST 
use 'may be the only effective means of 
verifying labeling. 

Since r esponde nts indicated 
concerns about other dairy products 
produced with milk from rBS'I' treated 
cows , similar conclusions may be drawn 
about labeling other dairy products. 
However , Wiscons in is a net export e r of 
milk and mi lk products to other r egions 
of the U. S . This research clearly 
indicates that the majority of 
consumers prefer milk f r om untreated 
cows. What is not known is whether 
product differentiation outside . . 
Wisconsin might also generate pos1t1ve 
returns to Wisconsin producers. Data 
i s needed on the preferences of 
consumers outside Wisconsin t o address 
this i ssue . 
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However, for the local f luid milk 
market, this analysis indicates that 
providing consumers with choice in the 
market place will also generate 
positive returns to the Wiscons in dairy 
industry. 
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Table 1 
Descriptive Statistics en- 668 ) . 
variable Mean Std. Dev. 

Milk: 
Gal.jweek 2 . 39 2 .03 
PricejGal $2 . 28 46 .11 

Income over 
state median .49 . 50 

Number kids . 83 1.13 
Age 45 . 77 15 . 97 
Sing le person .16 .36 



consumer Perspectives on Food Safety Issues: 
The case of Pest icide Res i du es in Fresh Produce1 

Eileen o. van Ravenswaay , Michigan State University2 

John P. Hoehn, Michigan State University3 

This paper reviews three 
approaches to estimat ing cons umer 
willingness to pay for reductions in 
food-borne risks. Contingent valuation 
methods compare favorably to market­
based me thods. Significant price 
premia for food safety improvements are 
found , regardless of the amount of food 
risk perceived by consumers. This 
finding suggests that uncertainty 
rather than risk perceptions may drive 
willingness to pay . Policy 
implications of this finding are 
developed . 

Consumer choices about pesticide 
residues have been examined by several 
researchers using Lancaster ' s (1971) 
theory of the characteristics of goods 
(Hammitt, 1986; van Ravenswaay , 1988; 
van Ravenswaay and Hoehn , 1991 b and 
c) . The basic premise of the theory is 
that a consumer derives value from the 
characteristics of goods. A consumer 
is assumed to choose a combination of 
goods whose c h aracteristics maximize 
utility subject to income and price 
constraints . An individual ' s purchases 
of a particular type of good are a 
f unction of prices, income , a nd 
perceive d characteristics . Shifts in 
the demand induced by changes in a 
good ' s c haracter i stics reveal consumer 
willingness to pay for those 
characteristics. 

Observing consumers ' choices of 
pesticide residue and pest damage 
characteristics is difficult because 
consumers are offered few choices in 
actual markets. Special market 
circumstances created by the Alar scare 
in 1989 have been used to estimate 
consumer willingness to pay for reduced 

1Financial support for this 
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u.s . Environmental Protection Agency 
Cooperative Agreement #CR-815424-01-2, 
the Michigan Agricultural Experiment 
station Project #3800, and the 
Department of Agricultural Economics , 
Michigan State University. Research 
assistance was provided by Lih-Chyun 
Sun , Sedef Birkan, and Linda Larson . 

2Professor , Department of 
Agricultural Economics 

3Associate Professor, Department 
of Agricultural Economics 
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pesticide residues (van Ravenswaay and 
Hoehn, 1991c). A study h as been 
conducted in organic markets (Hammitt, 
1986) . Contingent valuation approaches 
are beginning to be used to simulate 
choices that consumers would make in an 
actual market setting (Hammitt , 1986; 
van Ravenswaay and Hoehn, 1991a and 
1991b) . 

This paper reviews the results of 
these studies to draw conclus i ons about 
food safety pol icy and implications for 
future research. The review is 
organized around the three different 
approaches to examining food safety 
tradeoffs. 

The Impact of Alar o n 
Fresh Appl e Demand 

Van Ravenswaay and Hoehn (199 l c) 
studied t h e impact of the Alar scare o n 
fresh apple demand to examine 
willingness to pay for food safety 
improvements. The study used existing 
market data for the New York 
City/Newark metropolitan area to 
estimate what consumers would have been 
willing to pay for Alar-free apples and 
to reduce risks from pes ticide 
residues. 

A statistical model for estimating 
market demand for fresh apples 
incorporating prices, incomes, and 
seasonality was d eveloped . The effect 
of t h e Alar inci dent was incorporated 
using a measure of media coverage of 
Alar over t ime. Willingness to pay for 
the removal of Alar was calculated 
estimating the difference in expected 
apple demand with and without the 
scare. The study found that 
consumers would have been willing to 
pay over 30% (or 21 cents) more for 
Alar-free fresh apples in 1989. On an 
a nnual basis , this fi nding implies t h at 
the average person would have been 
willing to pay about $2 . 35 (in 1983 
dollars) more that year to avoid the 
risks from Alar . Cancer risks reported 
in New York newspapers in 1989 
indicated that annual risks were as 
high as . 58 additional cancers per 
million persons . Dividing a nnual 
consumer willingness to avoid Alar by 
the reported annual cancer risk gives a 
willingness to pay of $4 (in 1983 
dollars) to avoid an annual cancer risk 
of 1 in a million--assuming that 
consumers believed the reported risks. 

This finding is similar to the 
findings of studies of peoples ' 



responses to occupational ris ks , seat 
belt use, and smoke detectors. A 
critical review of those studies 
(Fisher et al., 1989 ) estimates that 
people are willing to pay between $1.6 
and $8.5 in 1986 dollars (i.e. , $1.44 
to $7.65 in 1983 dollars) for a one in 
a million reduction in annua l mortality 
risks. This similarity in willingness 
to pay e s timates s uggests that 
consumers reacted to Alar much as they 
do to other risks. 

The study of the impact of Alar 
gives a n indication of what cons umers 
are be willing to pay for reduced 
pesticide residues. However, it is 
unknown what people actually thought 
risks were. Conseque ntly, strong 
assumptions were required to estimate 
will i ngness to pay for reduc ed risks. 

organic Food consumers 

Hammitt (1986 ) used both hedonic 
and contingent valuation methods to 
estimate consumer willingness to pay 
for r educed pesticide residues from 
organic f ood. His hypothesis was that 
the organic version of a product will 
be chosen if the premium paid per 
marginal benefits received (i. e. , risk 
avoided plus or minus other attributes) 
is l ess than or equal to willingness to 
pay to avoid risk. Assuming that 
conventional and organic produce differ 
only in terms of risk--a strong 
assumption since t hey may differ in 
location s old, quality, and s i ze--a 
consumers ' choice between organic and 
conventi onal versions of a product was 
hypothes i zed t o reveal bounds on 
margina l willingness to p ay to avoid 
risk. 

The hedonic study used market data 
t o estimate incremental willingness to 
pay for organic over conventional 
produce . The incremental willingness 
to pay was computed f r om price premia 
estimated from weekly organic and 
conventional produce prices at f ive 
stores in the Los Angeles and Santa 
Monica area i n 1985. 

The price premia were estimated 
via linear r egression assuming 
perfectly elastic supply. Howeve r, 
contrary to Hammitt ' s interpretation, 
t his assumpt ion implies that the price 
premia represent incremental costs of 
supplying, not incremental willingness 
to pay for , organic food. The 
resulting estimates of the i ncremental 
cost of organic produce (in 1985 
dollars) we re $80 per year or $1400 per 
lifetime, assuming a 5% discount rate 
and 50 years of purchasing. 

Assuming that consumers perceive 
risks as sc i entists do , Hammitt used 
government data on residues a nd 
toxicity to est imate lifetime cancer 
r i s ks avoided to be 14 in 1 mi llion. 
Dividing lifetime incrementa l organic 
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costs by this estimated risk reduction 
yields an estimate of willingness to 
pay of $100 for a 1 in a million 
reduction in lifetime cancer death 
ris ks. 

Annualizing the da ta Hammitt used 
to derive lifetime estimates yields a 
willingness to pay of $400 (in 1985 
dollars) for a 1 in a million reduction 
in annual mortality risks. This 
estimate is much highe r than the annual 
estimates of $1.6 to $8.4 (in 1986 
dollars) conta ined in the review of 
value of life s tudies by Fisher et al. 
(1989). 

One reason why the hedonic 
estimates are so high is that the 
estimated organic price premia actually 
represent incremental costs of 
supplying organic produce rather than 
incremental willingness to pay . If 
willingness to pay for organic produce 
is similar to what would be expected on 
the basis of the studies reviewed by 
Fisher et a l. and the fi ndings of t he 
Alar study (van Ravenswaay a nd Hoehn , 
1991c), then Hammitt' s study suggests 
that the cos ts of supplying organic 
produce exceed average willingness to 
pay for organic produce by a factor of 
10 . 

A second possible reason why the 
estimates of willingness to pay for 
risk r eduction are comparatively high 
is that consumers may perceive the 
risks of pesticide r es idues avoided to 
be greater than the estimates based on 
scient ific r esidue and toxicity data . 
Higher r isk perceptions would lead to a 
lower per unit willingness to pay for 
risk reduct ion. 

Since hedonic methods have 
drawbacks , Hammitt conducted a pilot 
contingent valuation s tudy u s ing focus 
groups with organic and conve ntional 
food consumers. A brief questionnaire 
was administered to assess willingness 
to pay for organic produce and risk 
perceptions, yielding 45 usable 
responses . 

The questionnaires revealed 
differences between the two groups i n 
terms of risk perceptions . The median 
estimate of the conventiona l food 
consumer s was that the risk of 
eventually dying from consuming 
conventional fresh produce was 8 x 10-
7 The median for organic consumers 
was 8 . 5 x 10-4 , or three orders of 
magnitude greater, and they identified 
a numbe r of different adverse h ea l t h 
effect s of concern including cancer , 
sterility, allergies , asthma , and 
prematur e senility. Both groups 
estimated the risks from consumi ng 
organic food to be negligible. 

Reported will ingness to pay for 
organic food d i ffered between the two 
groups. The medi an r esponse of 
conventional food consumers was that 
t hey would be willing to increase t he ir 



expenditures on fresh produce by 5% to 
purchase the safer produce (almost 
always the organic version). The 
median response for organic consumers 
was 50%, which is similar to median 
organic price premium of 45% estimated 
using market data . 

Implicit values of life were 
calculated using annual incremental 
willingness to pay for organic food 
divi ded by annual perceived risk 
avoided. Because organic food 
consumers ' perceived greater risks from 
consuming conventional food , their 
implied value of life was lower than it 
was for conventional food buyers . The 
median estimate for organic consumers 
was $.75 per 1 in a million annual risk 
reduction. The median estimate for 
conventional consumers was $6.62 (in 
1985 dollars) . These focus group 
estimates are much closer than the 
hedonic estimates to the range expected 
from the studies reviewed by Fisher et 
al . (1989) and the Alar study . 

contingent Valuation survey 

Van Ravenswaay and Hoehn (1991a 
and 1991b) designed a mail survey of 
consumer perceptions and valuations of 
pest damage and pesticide residues on 
fresh apples. Photographs portrayed 
four red delicious apples, identical 
except that the percentage of surface 
area with pest damage was 0%, 2.5% , 6% , 
and 24%. Three red delicious apples 
were presented as being labeled as 
being certified and tested to have "No 
Pesticide Residues ," " No Detectable 
Pesticide Residues, " and " No Pesticide 
Residues Above Federal Limits. " One 
apple was presented without a label. 

Respondents were asked their 
perceptions of the chance that a member 
of their househ old would experience 
health problems someday because of 
pesticide residues in foods. 
Respondents were then asked to assess 
the percent r edu ction in risks if all 
foods were labeled. To compare fresh 
apples to all foods , respondents were 
asked about their perceptions of food 
safety issues and the chance of 
pesticide residues being in different 
types of foods. 

Respondents were asked how many 
apples they would buy at different 
prices during a typical shopping 
occasion in the fall if the quality of 
apples were like each of the photos a nd 
if al l apples were labeled. Prices 
ranged from $.39 to $1.49 per pound . 
Respondents were instructed to assume 
that all appl es had t h e same price , 
quality , and label, that only appl es 
would be labeled, and that all other 
fresh fruits were available at normal 
prices. To extrapolate from the 
purchase questions , respondents were 
asked about their normal apple 
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purch ases throughout the year and the 
demographic characteristics of their 
household. 

The surveys were mailed in 
September of 1990 to a nationwide 
random sample of 2,200 households with 
1,888 of the surveys actually 
delivered . Completed questionnaires 
were r eturned by 48% of the households 
(906/1 , 888). The normal range of 
h ousehold sizes, incomes, education 
levels, and ages were represented. 

Respondents reported that they 
believed pesticide residues are much 
more likely to be present on fresh 
fruits and vegetables than other foods . 
However , only fifty to sixty percent of 
all fresh fruits and vegetables and 
fifty to sixty percent of all apples 
were perceived to have any residues. 
This figure is very similar to the 
percentage of fresh fruits and 
vegetables on which the Food and Drug 
Administration (1987) detects residues. 

Respondents' perceptions of the 
chance their household may experience 
health problems someday due to the 
current level of pesticide residues in 
food varied considerably. About a 
quarter of respondents (23.6%) 
perceived risks from pesticide residues 
to be one in a million or less . About 
45% reported moderate risks (between 1 
in 100,000 and 1 in 1,000). About a 
quarter (25.8%) percei ved very seriou s 
risks ( 1 in 100 and above). These 
results indicate that over half of food 
consumers perceive risks from pesticide 
residues to be less than the worst case 
estimates of the Environmental 
Protection Agency (1987) . 

Perceptions of risk included 
concerns about a wide range of health 
effects. Cancer and al l ergies were 
perceived to be the greatest r isk, but 
most respondents also perceived 
moderate risks of heart disease , 
nervous system disorders, and impaired 
immune system . Lov1er risks were 
perceived for impaired c hild 
development, birth defects, a nd mental 
il l ness. 

The label for "no pesticide 
residues" was perceived to reduce risks 
by about a half to two thirds , the 
label for "no detectable pesticide 
residues" was perceived to reduce risks 
by about a half, and the label for " no 
pesticide residues above federal 
limits" was perceived to reduce risks 
by about a third to a half. Note that 
few respondents felt that risks would 
be completely reduced by any of the 
labels. 

Willingness to pay for a label was 
estimated as the price consumers will 
pay for the no-label apple minus the 
price they will pay for the labeled 
apple at a given l evel of consumption. 
The prices consumers will pay for the 
different apples at given levels of 



consumption were estimated 
econometrically using the data from 
purchase questions (van Ravenswaay and 
Hoehn, 1991b). 

The estimate of the average added 
price per pound for apples certified 
and tested to have "no residues above 
federal limits" was 23.6 cents. Apples 
certified and tested to have "no 
detectable pesticide residues" also 
have an estimated average added price 
of 23.6 cents per pound. The estimate 
of the added price per pound for apples 
certified and tested to have "no 
pesticide residues" was 37.5 cents per 
pound. 

The measurement of risk perception 
explained little of the willingness to 
pay for the labels. There was less 
than a penny difference in the 
estimates of willingness to pay for the 
labels for people seeing no risks and 
people who perceived large risks. The 
perceived change in risk must be 1 in 
100 or greater to add a penny to the 
estimate of willingness to pay for the 
l abels . · 

The estimates of acceptable pest 
damage for each label, given no 
difference in price, were measured by 
the amount of pest damage that offsets 
the added willingness to pay for a 
labeled apple . The estimates for the 
" federal limit" and "no detectable 
residue" labels were both 7.5% of the 
apple photo s urface . The estimate for 
the "no pesticide residue" l abel was 
11.9%. 

The estimates require careful 
interpretation. Pest damage was 
measured as the amount of surface area 
on an apple in a photograph. The 
photograph, of course , is only two 
dimensional, whe reas a real apple i s a 
sphere . Thus , in reality, surface area 
would be measured over the entire apple 
surface . This means that the estimates 
of surface area in this study are at 
least twice as large as what would be 
acceptable on a real apple . 

The estimates of this study are 
comparable to those found in the Alar 
study. In the Alar case , it was 
estimated that people would have been 
willing to pay 31.3% more for the Alar­
free appl es--approximately 28.7 cents 
more per pound in 1990 dollars. This 
is well within the estimated obtained 
in the contingent valuation survey. 
The estimates of price elasticity for 
fresh apples were also very similar in 
the two s tudies. In continge nt 
valuation survey, the price e lasticity 
was estimated to be -1.86. In the Alar 
study , elasticities ranged from -1 . 95 
to -2.09. 

Because most consumers do not 
purchase organic apples , the estimates 
of willingness to pay for the no 
pesticide apple should be less than the 
price premium actually paid for organic 
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apples in the market. Using data 
collected in 1985, Hammitt (1986) 
estimated a market premium for organic 
apples of 37 cents over an average 
price for regular apples of 79 cents 
per pound. In 1990 dollars , that 
premium would be about 50 cents . As 
expected , the estimate of willingness 
to pay for the no pesticide apple from 
the contingent valuation survey is less 
than this premium. 

The authors also show that their 
results are consistent with studies of 
willingness to pay for risk reduction. 
Their estimates ranged from $.59 to 
$2.20 in 1990 dollars for a one in a 
million reduction in a nnual health 
risk. The Fisher et al. (1 989 ) annual 
estimates in 1990 dollars are $1.95 to 
$10.37. The Hammitt estimate based on 
the focus group data translated into 
1990 dollars is $8.83 for conventional 
food consumers and $1 for organic 
consumers. The survey estimates of 
willingness to pay for risk reductions 
s hould be lower since they reflect 
perceptions of any type of health risk 
while the estimates from other studies 
are based on mortality risks. 

Conclusions 

Contingent valuation methods 
compare favorably to market based 
methods. They eliminate the need to 
make unrealistic assumptions a bout risk 
perceptions . They also offer 
flexibility in examining tradeoffs 
between pesticide residues and other 
important food characteristics s uch as 
quality. 

Future research s hould aim at 
refining contingent valuation methods 
and comparing their results to 
estimates based on market data. Ways 
of incorporating the effect of price 
and quality changes in substitutes and 
complements need to be developed. 
Alternative methods for measuring risk 
perceptions also need to be developed. 

The empirical results indicate 
that consumers are willing to pay 
significant price premia for food 
safety improvement. The fi nding that 
cons umers are willing to pay for foods 
certified and tested to meet federa l 
limits s uggest s that consumers believe 
federal standards give them significant 
risk reductions, but they are uncertain 
that federal standards are being met. 
The implication is that consumers would 
obtain significant value from learning 
that virtually a ll foods do meet 
federal standards. 

While consumers may see value in 
learning that residue s tandards are 
being met, information about the 
percentage of foods with detectable 
levels of res idues would be unlikely to 
improve the confidence of consumers. 
The average consumer perceives the 



percentage of foods with any r esidues 
to be similar to what is actually 
detected by the FDA ' s monitoring 
program. 

Consumers are willing to pay even 
higher price premia for apples 
certified and tested to have no 
pesticide res i dues, but not for apples 
with "no detectable" r esidues . This 
finding suggests that consumers believe 
that federa l standards do not eliminate 
all the risks from pesticide residues. 

However , the additional 
willingness to pay for a "no pesticide 
residue" apple may not be high enough 
to cover the costs--both in terms of 
higher food prices and pest damage--of 
eliminating all pesticides. This is an 
important point because consumers 
appear unwilling to accept more t han a 
minor amount of pest damage. Even if 
apples were certified and tested to 
have no pesticide residues and were no 
higher in price, the amount of pest 
damage that would be accepted would be 
very small. 

People's perceptions of the 
likelih ood of someone in t heir 
household becoming ill from pesticide 
residues vary tremendously. About half 
of consumers view the chance of illness 
as fairly low , but a quarter see very 
high risks. Moreover , many types of 
illnesses are associated with pesticide 
residues in food--not just cancer. 
Thi s finding has important policy 
implications because federa l policy and 
risk communication has tended to focus 
exclusively on cancer. 

Despite the variation across 
people , perceptions of the likelihood 
of illness from pesticide residues 
explain little of the estimate d 
willingness to pay for the different 
r esidue l evels presented in this study. 
I t is possible that it is people's 
uncertainty a bout what the risks could 
be that may better explain why people 
were willing to pay s ignificant premia 
for guarantees that residues meet 
federal standards. If so , risk 
communication aimed at reducing 
people ' s perception of the average 
risks from pesticides may have little 
impac t on consumer concerns. What may 
be nee ded instead is information a bout 
the safeguards in place that reduce the 
chance of mistakes- -mistakes which 
result in contamination problems or the 
need to revise tolerances for pesticide 
residues in food. This type of 
information would increase trust and 
reduce uncertainty about risks. 
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The consumer Interest and the Regulation of the 
Title Insurance Industry 

Suzanne Lindamood, The Ohio State University! 

T1tle 1nsurance is a source of 
major consumer problems, thriving 
in a market that is uncompetitive 
and largely unregulated, with low 
benefits compared to cost. Market 
failure exists because of limited 
information and a structure that 
provides little incentive for 
brokers and lenders to encourage 
competition. Previous regulatory 
efforts such as RESPA have failed 
to significantly improve the 
situation. This paper proposes 
changes both in the structure of 
incentives and in information 
disclosure requirements. 

Title insurance is a major 
closing cost in the purchase of a 
home, yet it receives little 
critical attention . Every year 
consumers hand out millions of 
dollars, without question, for 
insurance that most know nothing 
about. In 1989, about 175 ,000 homes 
were sold in Ohio, with a median 
value of about $70,000. 1 As part 
of these sales, consumers paid more 
than $63 , 000 , 000 for title 
insurance premiums.2 

The cost of title insurance is 
not in itself a problem, as the 
issue is whether the benefits 
justify the cost (Johnstone, 1988 ) 
and whether a lower cost 
alternative is possible. An 
examination of the loss ratio 
information for title insurance 
reveals that it is very expensive 
when benefits are considered. In 
1987, only 6 percent of the premium 
dollar was paid in losses , while 
for property and casualty insurance 
in general, 76 percent of the 
premium dollar was paid in losses .3 

1. student, College of Law 

An earlier version of this paper 
was written for the Legis lation 
Seminar taught by Professor Philip 
c. Sorensen, The Ohio State 
Univers ity College of Law, Spring, 
1990. 
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The loss ratios in Ohio are 
typical for industry wide loss 
ratios , as national estimates range 
from 3 to 10 percent (Dukminier and 
Krier, 1988). 

The title insurance industry 
defends the low loss ratios by 
saying that the premium covers the 
expenses incurred before the policy 
is written - the title search, 
document preparation, and 
maintenance of records (Plotkin, 
1978, p. 29). This defense is not 
appropriate in Ohio, however, as 
the industry has stated that the 
premiums in Ohio are for risk only. 
Thus, the loss ratio in Ohio is a 
true loss ratio (Competitive 
Practices, 1988, p.74). 

To examine the complex problem 
of title insurance, this paper 
employs a combination of legal 
research and field research to 
analyze the system in which title 
insurance operates and the impact 
of that system on consumer choice. 
The author analyzed statutory and 
case law to determine the legal 
context, and went through the files 
of the Ohio Insurance commission, 
which included letters, reports, 
and financial statements, to gather 
information on title insura nce 
costs and practices. The paper 
presents proposals for legislative 
reform that would prohibit price 
fixing in title insurance, require 
disclosure of information to 
consumers, and improve the market 
for title insurance. While the 
paper focuses on Ohio, the problems 
presented are typical for most 
states in the u.s. 

Background Information 

Title refers to a property 
owner's bundle of rights, including 
possession, use, control, 
enjoyment, a nd the power to 
transfer the property (Cr ibett, 
1975; Werner , 1988). Encumbrances 
on the title jeopardize these 
rights and could result in a loss 
of a right or a monetary loss. 
Encumbrances include liens on the 
property, transfers through 
divorce, easements, wills, 
de fective probate procedures, and 



other court proceedings (Greene , 
1973). 

Title insurance is a means of 
protecting the l ender and the 
property owner from financial loss 
if a defect in the title is found. 
Title insurance is an alternative 
to the more traditional method of 
an abstract of title and a title 
opinion, in which an attorney 
searches the public records and 
offers an opinion on the title, 
indicating what, if any, problems 
are found. Partly due to the 
r equirements of the secondary 
market (Uri, 1989), lenders now 
routinely require title insurance 
(Werner, 1988). In most home 
purchases, two policies are 
required - one to cover the lender 
for the mortgaged amount and one to 
protect the owner up to the amount 
actually spent in reliance of a 
valid title (Pedowitz, 1983). 

Title insurance i s 
retrospective in that it only 
insures against problems existing 
before the insurance is issued , and 
is paid for with a one time fee 
(Johnstone, 1983). The title 
insurance premium is actually two 
distinct premiums in one. The first 
is f0r services provided by the 
title ins urance company, including 
the maintenance and search of 
records to find encumbrances . The 
second is the "risk" premium -
covering the ins ura nce portion of 
the transaction . 

The idea of a "risk" premium is 
somewhat of a misnomer, however , as 
the cost of title insura nce is not 
rel a t ed to the amount of risk 
(Greene , 1973) but is based 
entirely on the.price of the home . 
Factors relevant to risk , s uch as 
the length of time since the last 
title search , the location of the 
home, and t he quality of the local 
records, are not considered. In 
fact, a "national rate", 
recommended by the National 
Insurance Underwriter ' s 
Association, is generally used. 
These rates have not changed since 
their adoption in 1957 (Uri, 1989) . 

In Ohio, as well as most of 
the U.S., in addition to using the 
national rate , a nationa l standard 
policy is also used. The policy i s 
recommended by the trade 
association of the industry - the 
American Land Title 
Association. 4The standard policy 
does not insure against losses due 
to any problem that a search finds 
existed prior to the issuance of 
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the insurance, nor does it cover 
any defect that is discovered later 
but does not appear in the public 
records. Thus, there is very 
little that the policy covers 
beyond what a careful search of the 
records would disclose (Johnstone, 
1983, p.509). 

Title insurance is regulated 
by each state through its insurance 
department. Ins urance is not 
considered commerce but a contract 
between two parties and thus is not 
governed by the federal government 
under the Commerce Clause of the 
Constitution (Paul ~ Virginia, 
1868). A 1972 HUD study concluded 
that title insurance received 
little attention from state 
insurance commissions, and found 
uniform filing rates common (U.S. 
Department of Housing and Urban 
Development , 1972) . 

State Regulation 

In Ohio, title insurance is 
regulated by the Department of 
Insurance . The statutory basis for 
the regulation is ORC Chapter 3953 
-Title Insurance, passed in 1967. 
The statute requires all rates, 
forms, and policies to be filed 
with · the Department before they may 
be issued. There is no r equirement 
t hat the Department approve the 
rates, but unless the rate is 
disapproved within 30 days, the 
filing is be deemed to be approved. 

All companies in Ohio use the 
national rate . 5 The rate for 
owners insurance is based on the 
value of the home, s tarting at $5 
per thousand of value up to 
$100,000 whi l e l enders insurance is 
a flat $25 when purchased with 
owners ins urance .6 

There appears to be neither 
competition nor regulation of title 
insurance in Ohio. The title 
insurance companies file rates, but 
in essence operate independent of 
a ny oversight, setting prices that 
are approved without a chance for 
comment . This is contrary to the 
concept of optimal pricing of 
products , which is generally 
achieved either through market 
competition or government 
regulatory procedures. 

Chapter 3953 has no provision 
for disclosure of information to 
consumers, no provision for 
consumer redress, and no general 
consumer protection, except for the 
requirement of a reserve fund to 
assure financial solvency of the 



company. 

Federal Actions 

A major reason for the lack of 
competition in title insurance is 
the protection it receives from the 
scrutiny of the anti-trust laws by 
two major doctrines - the "business 
of insurance" doctrine and the 
"state action" doctrine. Both 
allow prices to be set by state 
authority instead of by the market. 

The "Business of Insurance" 
--- The McCarran-Ferguson Act 
(1945) exempts the "business of 
insurance" from the anti-trust 
laws, and allows a federal role in 
insurance only if there is no state 
regulation. Thus, the Clayton and 
Sherman Acts were deemed 
inapplicable to insurance of any 
type as long as the state has some 
form of regulation. 

In the early 1970s, however, 
several cases raised the question 
of whether title insurance was 
entirely within the definition of 
"business of insurance" . The title 
insurance industry asserted that 
the search and the insurance 
portions of the premium could not 
be separated6 and since part of the 
fee is for insurance, the entire 
premium should receive a "business 
of insurance" exemption from 
competition. However, in Goldfarb 
~ Virginia State Bar (1975) the 
Supreme court held that attorneys 
could not engage in price fixing by 
setting fixed fee schedules for 
conducting title examinations and 
title searches. The logic was 
extended from attorneys to title 
insurance companies - why s hould 
title insurance companies be exempt 
from anti-trust scrutiny when 
conducting title searches while 
attorneys conducting title searches 
were liable for antitrust 
violations. 

The separation of the 
insurance and search portions of 
the fee for anti-trust s crutiny 
seemed strengthened with the Group 
Life and Health Insurance Co. ~ 
Royal Drug Co. (1979). The Court 
determined that only the "bus iness 
of insurance", not the bus iness of 
insurers, would be exempt from 
competition, and the purpose of 
the insurance exemption was to 
allow for cooperation in rate 
making for the actuarial purpose of 
spreading risk. Under the thinking 
of Royal Drug, since title 
insurance searches and abstrac ts do 
not encompas s the spreading of 

311 

risk, the search activities should 
not be exempt from anti-trust laws 
by McCarran-Ferguson. There is a 
further question of whether even 
the insurance portion should be 
protected, since title insurance 
rates are not based on actuarial 
information. 

The State Action Doctrine 
Parker ~ Brown (1943) 

established the State Action 
Doctrine under which businesses 
regulated by the state are exempt 
from anti-trust requirements. 
Although the State Action Doctrine 
has been limited, it still is 
possible for title insurance 
companies to take refuge under it . 

RESPA 
In 1974 Congress passed the 

Real Estate Settlement Procedures 
Act (RESPA) to help standardize 
settlement procedures, to provide 
for better and more timely consumer 
information, to prohibit kickbacks 
and unearned fees, and to assure 
the right to comparison shop for 
settlement procedures (RESPA, 
1989) . 

The high costs and lack of 
knowledge about title insurance 
contributed to the passage of 
RESPA . In a study conducted prior 
to the passage of the act , HUD 
found that title insurance received 
little attention from state 
insurance departments, citing 
uniform rates, and commissions 
being given to real estate agents 
and other professionals making 
referrals (U.S. Department of 
Housing and Urban Development, 
1972). 

RESPA provides that no seller 
of property shall require either 
directly or indirectly that the 
buyer use a particular title 
insurance company. The common 
practice of the real estate agent 
having the seller purchase from a 
particular company may be a 
violation of this act. In 
addition, any unearned f ees by 
lenders or real estate brokers 
could be a violation of RESPA. 

Truth In Lending 
The Truth in Lending Act of 

1968 (Consumer credit Practices , 
1989) focused on the inf ormation 
consumers need to more readily 
compare financing alterna tives. A 
major component of TIL i s the use 
of the Annual Percentage Rate - a 
consistent method to interest and 
costs. While theoretically, title 
insurance costs should be included 



in the computation of APR if they 
are required by a l ender , the Truth 
in Lending Act exempts it from 
inclusion. 7 

The FTC Challenge 

In 1987 the FTC filed a 
complaint against six title 
insurance companies charging them 
with fixing prices of title 
searches and settlement services in 
13 states, including Ohio 
(FTC,l990). The complaint alleged 
that the companies were setting 
prices through a rating bureau. 
Based on the then recent 
developments in case law regarding 
McCarran-Ferguson exemptions and 
State Action requirements, the FTC 
claimed that the settlement 
services were not within the 
"business of insurance" and thus 
the costs could not fixed. 

While the case was i n 
progress, the Supreme Court handed 
down its decision in Southern Motor 
Carriers, which expanded the state 
action doctrine, making it 
difficult to challenge price 
fixing. Under Southern Motor 
Carriers, states needed to show 
only a clear policy supporting the 
state regulation of an industry and 
active supervision of the industry 
(Initial Decision, 1986, p. 90). 

The FTC presented information 
that indicated that there was not 
active state supervision, but Ohio 
claimed that the rates f iled with 
the Insurance Superintendent (which 
were admittedly fixed by a rating 
bureau) constituted only the Risk 
portion of the total premium, and 
that no portion of the filed fee 
was for title search or related 
costs. The FTC claimed that the 
Ohio fees included hidden costs for 
title search and examination, but 
the FTC was unable to prove its 
case against the companies as they 
operated in Ohio (Competitive 
Practices , 1989 , p . 96). 

The Administrative Judge ruled 
that the title insurance companies 
should " cease and desist from 
discussing, proposing, setting , or 
filing any rates for title search 
and examination services through a 
rating bureau " in Connecticut and 
Wisconsin (Competitive Practices, 
1989,p.l03). After an appeal by the 
title insurance companies , the 
fina l order, issued on September 
19, 1989, allowed price setting for 
"title search and examination 
services in any state where the 
collective activity is engaged in 
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pursuant to clearly articulated and 
affirmatively expressed state 
policy and where such collective 
activity is actively supervised by 
a state regulatory body" (Final 
Order, 1990). 

The Ohio Response 
For many years, rates and 

policies in Ohio were filed by a 
rating bureau . The Ohio Title 
Insurance Rating Bureau began 
operating in 1972 and filed 
policies and rates for all 
companies in Ohio8 (Competitive 
Practices, 1989, p.63). Deviations 
from these rates were not 
permitted. 9 

A rating agency is still legal 
in Ohio if it serves a specific 
state policy goal. The major 
members withdrew, however, in the 
mid 1980s when the FTC began its 
investigation of price fixing and 
rating bureaus10 (Federal Trade 
Commission, 1990). The rating 
bureau ceased operation in 1989, 
and now companies file their own 
rates and policies. The title 
insurance companies continue to 
charge the rates established by the 
bureau. An investigation of the 
files of the Superintendent of 
Insurance in March 1990 revealed 
that all of the 25 Title Insurance 
Companies registered in Ohio 
charged the identical rates and 
provided the same policy.11 

Market Failure 

The title insurance industry 
in Ohio is an example of market 
failure, and the housing c onsumer 
pays a high price for a product in 
which there is absolutely no chance 
to comparison shop. There is a 
complete divorce between the person 
making the decisions and the person 
paying the bill, and the burdens do 
not fall on the appropriate 
parties. The real estate agent 
chooses the title i nsurance 
company , the seller pays the fee, 
and the buyer must live with the 
decision. There is no incentive 
for the real estate agent to 
comparison shop for a more 
efficient supplier or to keep costs 
down. 

Consumer economists agree that 
the consumer of the product has the 
most incentive to make optimal 
decisions (Sexton, 1981, Sensauer , 
Kinsey & Roe, 1984). When the 
ultimate consumer does not choose 
the product, competition will 
likely be based on non-price 
factors such as fringe benefits 



provided to t he decision maker , 
increasing t he cost with little or 
no benefit to the consumer. 

Research has shown that the 
primary source of information for 
housing consumers is the real 
estate agent (Burke , Belch , Lutz & 
Bettman , 1979) • If the real estate 
agent does not inform the seller, 
the sell er will not l ikely know the 
cost or the company until the 
closing of the home (Eskridge, 
1984). 

When it is difficult for 
consumers to obtain price and 
quality information, more efficient 
suppliers cannot inform consumers 
of their lower prices or take a 
larger share of the market 
(Ippolito, 1986). Even after the 
fact, most purchasers of title 
i nsurance know so little about the 
product they have purchased that 
they have no idea of whether t hey 
have received an adequate value for 
their money. 

Proposed Remedies 

Consumer Information 
Consumers must be informed and 

must be the parties making title 
insurance decisions if there is to 
be any incentive for companies to 
become competitive (Wilkie, 1974). 
Further, consumers must be informed 
in order to recognize a problem. If 
consumers are not aware of a 
problem, legislators will not be 
likely to make changes , especially 
in light of the title insurance 
lobby. Only if there i s a high 
level of awareness and general 
recognition of a problem will 
changes be possible. 

State Actions 
State governments could 

require the State Department of 
Insurance to prepare cons umer 
information related to title 
insurance and the home 
buying/selling process . This 
information should focus on both 
the buyer and the seller, and 
should be available through the 
Department of Insurance as well as 
through mandatory distribution by 
real estate agents. 

The legislature could also 
require that loss ratios for title 
insurance be comparable to those 
required for other types of 
regulated insurance, and spell out 
the way in which title search costs 
are separated from the risk portion 
of the premium. 
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states could also develop 
computerized abstract systems so 
that expensive duplication of 
efforts by many title insurance 
companies would not be necessary . 
A sma l l tax on each home sale could 
fund such a program at a fraction 
of the cost presently incurred by 
title insurance companies for 
record maintenance. Title 
insurance companies could use these 
files, and in concert with the 
other proposed regulations, the 
savings would be passed on to 
consumers. 

Revision of RESPA 
The Real Estate Settlement 

Procedures Act (RESPA) was aimed at 
informing consumers about 
settlement costs. RESPA should be 
amended to include sellers as well 
as buyers. RESPA assumed that the 
market was more competitive, as the 
RESPA booklet given to buyers says 
shop for the best coverage , the 
best price, and the level of risk 
that they are willing to absorb. 
Shopping for title insurance is not 
possible under the current system. 
HUD needs to support the efforts of 
the FTC in scrutinizing the price 
fixing aspects of the title 
insurance industry if the 
competitive market that HUD forsees 
is to be possible. 

Revision of Truth in Lending 
Title-Insurance was exempted 

from the calculation of APR by the 
Truth-In Lending Act. Including the 
cost of both buyer's and lender's 
title insurance in the APR 
calculation the would give 
consumers better information on 
which to compare the true cost of a 
lender ' s mortgage package. Lenders 
would also have incentive to 
consider how much risk they are 
willing to take in order to lower 
interest rates and be more 
competitive. By making title 
insurance a competitive part of the 
lending package, the lender has an 
incentive to offer the consumer 
alternatives or to take on the risk 
(Eskridge , 1984) . 

Repeal of the McCarran Ferguson Act 
There have been several 

efforts in Congress to eliminate 
the McCarran Ferguson Act so that 
insurance would be liable to anti­
trust charges. Included were HR 
2727 (1987) and the "Insurance 
Competition Improvement Act" 
(1980). In 1986, the National 
Association of Attorneys General 
adopted a resolution recommending 
repeal of the McCarran Ferguson Act 
(Mattox, 1989, p.lS). The 



elimination of McCarran Ferguson 
would be particularly helpful in 
Ohio, where there i s little 
oversight and where the label of 
"business of insurance" is 
questionable. 

Conclusions 

The structure of the title 
insurance industry exists in its 
present form because federal and 
state actions have failed to 
protect the consumer interest. 
Changing the structure of the 
industry to protect consumers 
requires several types of actions. 
Consumer education is necessary, 
but not sufficient to bring about 
substantial changes. Most 
consumers make few home purchases , 
and both sellers and buyers are 
often lacking in time at the point 
at which title insurance decisions 
are made . 

Regulation would be an efficient 
method of controlling costs. 
Regulation could include 
application of the antitrust l aws 
to the title insurance industry, 
mandatory information disclosure, 
and state regulation of loss 
ratios. Repeal of the McCarran 
Ferguson Act and revisions of RESPA 
and TIL are needed. to encourage 
competition and improve the ability 
of consumers to make informed 
choices. 

End Notes 

(1) Information from Sue Davis, 
Ohio Board of Realtors, February 
1990. 

(2) Calculated by the author based 
on price information in the files 
of all of the Title Insurance 
Companies doing business in Ohio. 
Files are maintained in the 
Property and Casualty Division of 
the Ohio Department of Insurance , 
Columbus, Ohio. 

(3) Ohio calculations made by the 
author based on information filed 
at the Department of Insurance, 
March 1990. Property/Casualty loss 
ratios are calculated from data in 
Best's. 1988. 

(4) The policies of companies doing 
business in Ohio are on file in the 
Department of Insurance. The 
author went through the files and 
determined that all companies use 
the ALTO recommended owner and 
lender policies. 

(5) Determined by author, based on 
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investigation of files at the 
Department of Insurance. March 
1990. 

(6). Lower court cases supporting 
this argument include Commander 
Leasing ~ ~ Transamerican Title 
Ins . Co. 477 F 2d 77, Mcilhenny~ 
American Title Ins. Co., 374 F. 
Supp 564, and Schwartz. ~ 
Commonwealth Land Title Insurance 
Co. , 374 F. Supp . 584. 

(7). Public Law 90-321, the 
Consumer Credit Protection Act 
(Truth in Lending is the short 
title of Title I-Consumer Credit 
Cost Disclosure) stipulates in 
S106(a) that all costs required by 
a l ender be included in APR 
calculations , but S106(e) exempts 
title insurance. 

(8) Letter on file with Ohio 
Department of Insurance from Norman 
T. Smith , Executive Director of the 
Rat ing Bureau, dated March 1, 
1989. 

(9) Letters on file at the Ohio 
Insurance Commission indicate a few 
occasions of a company trying to 
charge less or to have , for 
example, a builders policy count 
towards an owner ' s policy. Other 
companies would report violations 
to the superintendent so that 
action could be taken to prevent 
any competition. 

(10) Smith letter, March 1 , 1989. 

(11 ) Investigation by the author , 
Department of Insurance , Ohio. 
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Liability Insurance and Family Day Care Providers: 
A Review of the Issues 

Brenda J. Cude , University of Illinois , Urbana-Champaign 1 

The liability insurance crisis of t h e 
mid-1980's threatened to cripple the day 
care industry . Concern continues that 
providers may still be unable to find 
affordable liability insurance . This pa­
per i ncludes discuss ions of fami l y day 
care providers' perceptions of the avail­
ability o f liability insurance, an infor­
mal review of the i n surance products 
avai l able to providers , and state regula­
tory attempts at market intervention. It 
also identifies the role of family and 
consumer economics professionals in im­
proving the c urrent situation . 

Introduction 

Today , over one-half (57 percent) of 
al l women wit h preschool age c h ildren are 
in the labor force (U . S . Department of 
Labor, 1989) . Increased employment of 
women has meant increased demand for 
quality , affordable child care . Family 
day care (FDC) homes are important in 
meeting child care needs, especially for 
i nfants a nd toddlers . In 1987 , 16 percent 
of children under age five were in FDC 
(U. S . Bureau of the Census, 1990) . One 
estimate i s t hat 80 to 85 percent of all 
infant car e is i n FDC homes (Gel l ert , 
1988) . A 1989 estimate of 200,071 regu­
lated FDC homes in the U.S . (The 
Children ' s Fou n dation , 1989) was pro­
jected to be a mere fraction of the to­
tal; 50 to 90 percent of all FDC homes 
are unregulated (Hofferth, 1989). Par­
ents may select FDC rather than center 
care because of the home-like environment 
(Fuqua and Laben sohn, 1986) , the conve­
n ience (Steinberg and Green , 1979) , a nd / 
or the lower cost (Cheskis-Gold, 1988) . 

The liability insurance crisis of the 
mid- 1980s threatened to cripple the day 
care industry (Pave, 1985). Concern con­
tinues t hat the crisis has had a lasting 
negative impact on c hild care providers, 
and especially FDC providers . On e out­
come of the insurance crisis may be that 
FDC providers are operating wi thout li­
ability insurance. Also , unavailable 
and/or unaffordable liability insurance 
may have reduced the amount of day care 

1Extension Specialist and Associate Pro­
fessor , Division of Consumer Sciences, 
School of Human Resources and Family Studies 
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available . Yet there is little clear 
evidence that liability insurance today 
IS unavailab le a nd unaffordable. There ­
fore , the purpose of this paper is to 
review the issues related to the avail­
ability and affordability of liability 
insurance for family day care providers . 

The f irst section of the paper reviews 
t he i mpact of the mid-1980s liability 
insurance crisis on t he day care i ndus­
try . The second section examines the 
crisis' continuing impact on FDC provid­
ers t oday . Specific aspects discu ssed 
include providers ' perception s of the 
availability of liability insurance and 
a n in f ormal review of the products avail­
able i n bot h the homeowners insurance and 
the commercial insurance markets . This 
section also reviews and evaluates the 
validity of the reluctance of t he insur­
ance industry to i nsure FDC liability . 
The third and final section of the paper 
reviews state regulatory at t empts at ma r­
ket intervention and identifies ways t hat 
family and consumer economics educators 
can make positive contribu tions to the 
FDC liability i nsurance situation . 

The Liability Insurance Crisis 
of the Mid-1980s 

Two highly publicized events contrib­
u ted to t he l iability insurance crisis of 
the mid-1980s . In the McMartin child 
abuse case , e mployees of a California day 
care center faced multiple charges of 
sexually abusing chi ldren in the center ' s 
care . The second event was the dissolu­
tion of Mission Insurance Company , a ma­
jor i nsurer of c h ild care p roviders. 
Other factors which contributed to the 
liabi lity insurance crisis i ncluded dras­
tic growth in the child care i ndustry and 
a lack of actuarial data on liabi l ity 
risks in day care (U.S. Department of 
Labor , 1989) . 

During the insurance crisis , liability 
policies for child care were either can­
celled or premiums were dramatically in­
creased , often with virtuall y no warning 
(Pave , 1985) . An estimated five to 20 
percent of c hild care centers did not 
have liability coverage during the crisis 
and two percent of centers closed, at 
least i n part due to insurance problems 
(U. S . Department of Labor , 1989) . 



A Market Review o f FDC 
Liability Insurance 

Industry res ponses to the liability 
insurance crisis have been to place 
greater restri ctions on the available 
coverage , to develop stricter unde rwr it­
ing guidelines, and/or to increase premi­
ums. For example , few policies today 
extend coverage for day care to include 
claims related to child abuse. One com­
pany now has seven pages of unde rwrit ing 
criteria which are to be reviewed before 
writing a day care policy (Colorado Divi ­
sion of Insurance , 1989) . Reports of 
premium increases during and immediately 
foll owing t he i ns urance crisis were wide­
spread (Pave , 1985). 

One explanation for much of the 
industry's response to the liability in­
s urance crisis i s the "long- tail liabil­
ity problem .• The long-tail problem 
means the i nsurer must decide how much 
premium t o charge keeping i n mind that 
some premium must be set aside i n re­
serves for claims whi ch may not be filed 
for many years. In most s tates , an i ndi­
vidual injured as a child could file suit 
at a ny time up until age 20 since the 
statute of l imitations (often t wo years) 
does not take effect for a child until he 
or she reaches the age of majority (U.S. 
Department of Labor , 1989). 

Another result of the liability insur­
an ce crisis is that l iability insurance 
for FDC p roviders is i ncreasingly diff i ­
cult to locate. Providers may turn to t wo 
markets . Vi r tually a ll homeowners insur­
ance companies excl ude liability coverage 
for FDC from the homeowners i nsur ance 
pol i cy , but some offer a rider to t he 
policy which adds back the coverage . FDC 
providers may also purchase insurance 
from the commercial liability insu rance 
market . 

Data from the industry are general l y 
unavailabl e to determine whether purchas­
ing FDC liability insurance through 
homeowners i nsu rance cove rage is wide­
spread. A Department of Labor Liabi l ity 
Insur ance Tas k Force report (U. S . Depart ­
ment of Labor , 1989) indicated that t he 
number of insurers writing child care 
liability insurance has decreased since 
t he mid-1980s . However, the report did 
not distinguish between homeowners insur­
ance and commercial liability insurance . 

The report also noted that admitted 
carrier~ do not comprise a large market 
share in the commer cia l chi ld care li­
ability insurance market. I n fact , the 
report estimat ed that one nonadmitted 
carrier control s an even larger marke t 
share today than it did in 1985. If a 

2An admitted car rier i s one licensed 
to sell i ns urance i n a particular state . 
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market for liability ins urance for FDC 
providers were growing, t he market shares 
of nonadmitted carriers s hould decrease , 
not i ncrease . 

Domination of the market by 
nonadmitted carri ers does present some 
problems for consumers. Nonadmitted or 
s urplus lines carriers are sometimes not 
regulated as c losely as admitted carriers 
and may not be regulat ed at al l. In some 
states , they are not allowed to partici­
pate i n the state's insurance guaranty 
fund , which would pay the claims of con­
sumers if an insurance company became 
insolvent. Also, most consumers are un­
likely to be familiar wi t h nonadmi tted 
companies . 

Another lasting impact of t he i ns ur­
ance c risis is that fewer states now re­
quire liability insurance as a prerequi­
site for child care licensing or regis­
tration .3 Some s tates dropped the re­
quirement when insurance became unavail­
ab le or unaffordable since an insurance 
requirement might drive FDC providers to 
the underground economy or out of t he 
business entirely. Liabil i ty insurance is 
now a requi r ement for FDC homes in only 
10 states ; however , three states limit 
the requirement to transportation, one to 
homes with more than six children, a nd 
one to licensed p roviders (The Children's 
Foundation , 1989) . St ates that requi re 
insurance generally do not specify a 
minimum amount of coverage (Morgan , 
1987 ) . 

Liability Insurance for FDC Providers : 
What's Available Today 

To determine t he range of products 
available to a FDC provider seeki ng l i ­
ability insurance , t he researcher con­
ducted an informal telephone s urvey of 
both the homeowners and commercial li­
ability insurance markets . The re­
searcher contacted a total of 20 prop­
erty/ca sual ty insurance companies as well 
as five companies~that write commercial 
liability insurance for FDC providers . 
The property/casualty i nsurance companies 
were selected from t hose ranked among the 
top ten property/casualty insurers na­
tionwide and the top 15 property/casualty 
i nsurers in Illinois . The commercial 

3 In the 26 states t hat license FDC 
homes , an agency sets standards and con­
duct s inspections. In the 16 states 
which register FDC homes, an agenc y sets 
the standards and the caregiver conducts 
a self-study . Some states pl a n random 
rotating visits to a percentage of FDC 
homes (Morgan , 1987) . 

~The researcher contacted at least 
five other companies that write liability 
insurance for child care centers but not 
for FDC providers. 



Commercial liability insurance compd­
nies also restricted coverage through 
underwriting guidelines. However , among 
the five companies surveyed that wrote 
commercial FDC policies , none restricted 
the number of children in care . All five 
did, however, require the provider to 
meet any applicable licensing or regis­
tration requirements. Those requirements 
generally l imit the number of ch ildren 
any one provider can accept . Four of the 
five policies extended liability coverage 
to defense costs related to sexual abuse 
claims; however, the liability limi t for 
such coverage was lower in three of the 
four policies . For example , one p olicy 
with a $300,000 liability limit set the 
limit for claims related to sexual abuse 
at $25,000. Coverage was usually ex­
tended to accidents that occurred away 
from the FDC home. 

Premiums for commercial liability in­
surance were much higher than for 
homeowners insurance endorsements. Premi­
ums for the five policies reviewed ranged 
from $350 to $675 for a $300,000 liabil­
ity limit. However, commercial policy 
premiums were generally not directly com­
parable to each other. For example , the 
$350 premium included no accident insur­
ance whil e the $675 premium inc luded 
$20,000 in accident insurance . Some 
policies had deductibles (usually $250). 
Other factors t hat sometimes affected the 
amount of the premium included the number 
of children in care , the size of the day 
care home, and the presence of pets or a 
swimming pool . In one policy , providers 
with a pool automatically added $75 to 
the annual premium . 

Is the Ins urance Industry's 
Cautious Approach Justified? 

There is some evidence that the insur­
ance industry has overestimated the li­
ability risks associated with FDC, at 
l east in s tates that regulate day care . 
All states have a minimum age requirement 
for FDC providers and 28 s tates have 
train i ng requirements for providers. 
Most states (37) now require criminal 
record c hecks. All state regulations 
specify a maximum number of children in a 
FDC home and 38 states have some type of 
space requirements (The Chi ldren ' s Foun­
dation , 1989) . Most states (32 ) c learly 
prohibit corporal punishment (Morgan, 
1987) . Inspection of child care facili­
ties for complia nce with established 
standards is usually an essential part of 
state licen sing programs (U.S . Department 
of Labor, 1989). However, in some 
states , inspection is infrequent, sug­
gesting t hat even licensed FDC homes may 
not always be in compliance with the 
standards (Morgan , 1987). Also, as men ­
tioned earlier a large proportion of FDC 
h omes are unlicensed and unregulated . 
Sixteen states e xempt some FDC homes from 
regulation - most often those caring for 
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liability insurance companies were identi­
fied based on information supplied by the 
Illinoi s Department of Insurance and the 
Surplus Lines Association of Illinois. 
When possible , the researcher also inter­
viewed a local insurance agent for each of 
the selected companies . 

Of the 20 property/casualty insurance 
companies contacted , five did not write an 
endorsement for FDC; three wrote t he en­
dorsement only if the provider already had 
homeowners insurance with the company. 
Two other companies extended liability 
coverage only to the most limited of day 
care operations. One would accept a cli­
ent only if care was provided to at most 
two c hildren ; a second company excluded 
the business from the homeowners i ns urance 
coverage if the total annual day care 
income was less t han $5 ,000. 

The remaining ten propertytasualty 
insurance companies offered an endorsement 
to cover FDC; however, all set restric­
tions on the number of children in care. 
Four were willing to write the coverage if 
the provide r cared for three or fewer 
children; one would write coverage for up 
to four c hildren. One company would in­
sure FDC if no more t han five children 
were in care. Four companies were willing 
to write insurance as long as the number 
of children did not exceed six . 

None of the homeowners insurance poli­
cies extended coverage to sexual a buse 
claims . Most were at best vague about 
coverage for accidents that occurred away 
from the provider's home (on a field trip, 
for example) . The premiums charged usu­
ally depended o n the liability l imits 
selected as well as the number of chil­
dren . For example, for a $300 ,000 liabil­
ity limit and $5 ,000 i n medical payments 
coverage , premiums with a company that 
allowed only three c hildren in care were 
less than $30 per y ear . Companies tha t 
wrote the insurance for up to six children 
generally had two premium schedules ; o ne 
for providers who cared for three or fewer 
children and another for providers wi th 
four to six children . For example, one 
company charged $55 to providers with 
three or fewer children; providers who 
cared for more children paid $120 for the 
same policy (a $300 , 000 liability limit 
and $1,000 in medical payments coverage). 

Underwriters were universally cau­
tious about writing liability insurance 
for FDC providers. Although only one of 
t he insurance companies required providers 
to be licensed or registered , most did 
i ndicate that an agent would visit the 
home and the company might refuse to wr ite 
the c overage if unsafe conditions (usually 
defined as pets , pools, wood burn i ng 
stoves , and playground equipment) were 
present . 



Table 1 
FDC Providers ' Experiences With Liability Insurance 

Variables n Percent of Tota l 

Have Liability Insurance : (11 2 ) 
Through homeowners insurance 
Through endorsement to homeowners 
Through special policy outside 

26 
36 

so 

23 . 2% 
32 . 1 

44 . 6 homeowners 

Reasons Why Don ' t Have Coverage 
Can ' t afford premiums 
Market problems 
Not required for licen s ing 
Procra s tination 
Don't need coverage 

( 94) 
61 64 . 9% 
16 17.0 

8 8 . 5 
6 6. 4 
3 3 . 2 

Problems When Tried to Buy Insurance 
Restrictions on policies or 

underwriting guidelines 

(53) 

25 47 . 2% 
High premiums 
Difficulty getti ng i nformation 

fewer than three or four c h ildren (The 
Children ' s Foundation , 1989). 

Several s u rveys have reported t hat few 
child care facilities have filed liabil­
ity claims , furt her e vidence that t he 
i ndustry may have overes timated the li­
ability r i s ks . Ho we ve r , much of the e v i­
dence is reported o n ly fo r c h ild care 
centers; experiences i n child care cen­
ters may or may not parallel those i n FDC 
homes . A 1986 New Jersey survey (New 
Jersey , 1986) fou nd that 97 percent of 
the c h ild care centers surve yed reported 
no l iability claims ha d been fil ed 
agai nst them in t he past five years . 
Among the claims that were filed , none 
were attr ibutable to c hild abuse or ne­
glect . In a Department of Labor survey 
of chi ld care directors and profession ­
a ls, 78 percent reported no l iabili t y 
c laims or litigation despite having been 
i n the b u siness a n average of almost 15 
years . Most of the claims t hat were 
filed were for minor expenses (U . S . De­
partmen t of Labor , 1989) . 

I n 1989 the Departme n t of Labor (U.S . 
Department of Labor , 1989) analyzed in­
formation about over 1 , 000 c laims s ub­
mitted to one carrier by 2 , 941 c h ild care 
facilities ; family day care represented 
as much as 10 percent of the group . The 
v ast major ity (94 percent) of the claims 
we r e $2 , 500 or less ; t he average size 
claim was less than $1 , 00 0. The six 
largest claims represented l ess than one 
perce n t of t he claims b u t more than 3 0 
percen t of the actu al dollars paid . Al­
most all (over 99 percent ) of the facili­
ties had never been sued or had a child 
abuse complain t filed against them. 
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24 45 . 3 
4 7 . 5 

The lone dissenting note is a study by 
the Colorado Division of Insurance (Colo­
rado, 1989) . That report suggested that 
i n s urance companies have underestimate d 
the day care liability risks . Twenty-one 
i n s u ran ce companies were asked to report 
statewi d e and nationwide data over the 
last five years . Based on those data , the 
report estimated that insurers incurred a 
$2 8 . 87 million nationwide underwriting 
loss in chi ld care liability insurance ; 
indeed , the companies suffered an under­
writing l oss in each of the five years . 

However , the resul ts of the Colorado 
repo r t have been questione d. The report 
does n ot describe t he types of faci l ities 
insur ed and consequently c hild care cen­
ters may have been grouped wi t h such high ­
risk facilities as youth ha l fway houses 
(U. S . Department of Labor , 1989). 

FDC Providers' Experiences With 
Liability Insurance 

A survey of FDC providers was con ­
ducted i n s ummer 1990 . Survey s were 
mailed to approximatel y 1100 FDC providers 
who receive a mont h ly newsletter from the 
Cooperative Extension Service . About 18 
percent o r 196 providers completed and 
returned the s u rvey . All of t he providers 
who responded were licen sed (required in 
Illinois for providers who care for three 
or more children) ~ 

sillinoi s ' licensing standards require 
only that a provider have aut o l iability 
insurance be fore transporting c hildren; all 
auto owners in Illinois are required to have 
liability coverage . 



A tota l of 113 or 58 percent of the 
sample reported that t hey had liability 
insurance for their FDCbusiness. How­
ever when asked to describe the type of 
cove~age they had , 26 prov iders indicated 
they were insured through their standard 
homeowners insurance policy (Table 1). 
The market survey suggests that these 
providers may well believe they have cov­
erage when they do not . Therefore, it is 
possible that the total proportion of the 
sample with coverage may be as low as 44 
percent. A survey of FDC providers by 
the Illinois Department of Insurance re­
ported similar results (Illinois , 1989) . 
Approximatel y 56 percent of t he 244 re­
spondents had i nsurance to cover liabil­
ity. However , over one-half (54 percent ) 
of t hose with i ns urance indicat ed t hat 
they i nsured their FDC business on their 
current homeowners insurance policy . 

A total of 36 providers reported they 
had purchased an endorsement or ride r to 
their homeowners insurance policy. Fifty 
providers had purchased additional insur­
ance outside their homeowners polic y (e i­
ther a commercial liability policy or a n 
umbrella liability policy) . 

FDC providers who did not have liabil­
ity insurance were asked why they did not 
have the coverage. The eighty respon­
dents who answered the question gave a 
total of 94 responses . Nearly 65 percent 
of t he responses rel ated to t he provid­
ers ' perceptions t hat t hey were unable to 
afford t he premi ums . Seventeen percen t of 
t he responses described market problems 
providers who were denied coverage , had 
been unable to l ocate t he coverage they 
need, had been advised by an insurance 
agent t hat t hey didn ' t need the protec­
tion , and providers whose homeowners in­
surance could not be extended to the FDC 
liability. About six percent of the re­
sponses were "never thought about it" or 
"keep putting it off." Only 8 . 5 percent 
of the responses attributed failure t o 
buy insurance to the fact that Illinois 
licensing standards do not require it. 

A total of 94 providers reported that 
they had attempted to buy liability in­
surance in t he past year. Fifty-one of 
those providers or 54 percent reported a 
total of 53 problems i n making a pur­
chase. Restrict ions on pol icies or 
strict underwriti ng gui del i nes accounted 
for 25 of the problems : the majority of 
t he rest of t he probl ems related to cost . 
Other problems described the difficulty 
i n getting information or in communicat­
ing with an insurance agent . The Illi ­
nois Department of I nsurance survey (Il ­
linois, 1989) reported that 47 percent of 
their respondents had encountered prob­
lems in purchasing or renewing liability 
insurance . 
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Marketplace Intervention by State 
Regulatory Agencies 

Most states have responded in some way 
to the marketplace problems now associ­
ated with liability insurance for FDC 
providers . Some states formed task 
forces during or immediately after the 
liability insurance crisis; in some 
cases , the task force was disbanded after 
the completion of a report . Other states 
have actively sought solutions . Those 
solutions include Market Assistance 
Plans , Joi nt Underwriting Associations , 
manda tory caps on premiums, and mandatory 
pol i cy r enewal regulations. 

Mar ket Assistance Plans or MAPs were 
forme d i n 28 states . A MAP was usual ly 
defi ned as an unincorporated association 
of insurance companies formed to provide 
a given line of insurance . However , MAPs 
have generally not been seen to be effec­
tive and most have been disbanded (U . S . 
Department of Labor, 1989). 

Joint Underwriting Associations or 
JUAs were formed in Minnesota and New 
Mexico for child care. JUAs are basi­
cally mandatory versions of MAPs , with 
carriers required to join if they want to 
continue to write coverage in the state . 
The i nsurance industry considers JUAs "a 
disaster ," largely because they were man­
datory (U .S. Department of Labor , 1989). 

At least seven states have placed man­
datory caps on premium i ncreases . How­
ever, the i mpact may be negative if in­
surance companies that are forbidde n to 
increase premiums choose to cancel the 
policy i nstead . One-half of the states 
impose mandatory policy renewal regula­
tions to protect child care providers 
from cancellation . Some other states 
require notification and a hearing before 
a policy can be canceled (U . S . Department 
of Labor , 1989) . 

Many states have grant and revolving 
loan funds . These funds can be used to 
assist child care facilities in start-up 
and operation, including paying insurance 
premiums . However , in some states funds 
may be available only to assist operators 
of child care centers and not to FDC pro­
viders . 

The Role of Family a nd Consumer 
Economics Educators 

The review of the market indicates 
that commercial liability insurance is 
available to family day care providers 
and that insuranc e through a homeowners 
insurance policy is available from some 
co~panies . However, some providers may 
fi nd it difficult to meet the underwrit ­
ing guidelines of some companies . 
Homeowners insurance underwriters were 
especially cautious about insuring FDC 
providers. Comments such as "we only 



write t he insurance if it isn't a ' real ' 
business" were common . Other underwrit-
ers e xpressed concern about the . . 
unpredictability of ch ildren, expla~n~ng 
t hat "in the eyes of a j udge and jury, 
chi l d ren are never responsible for what 
they do. " Many FDC pr oviders would fi nd 
a homeowners i nsur ance endorsement un­
availab l e because they exceed the 
company ' s children-in-care limit. 
Eighty-eight percent of providers i~ the 
survey cared for more than three ch~l­
dren ; the 44 percent that cared for more 
than six children would be ineligible for 
al l homeowners endorsements . Whether 
l iabil i t y i nsurance is affordable depends 
on severa l factors including the i ncome 
generated by the day care operation and 
t he ris k-taking attitude of t he provider . 
However , even if a provider considers the 
insurance affordable , there are several 
significant barriers t hat could prevent 
even the most conscientious provider from 
seeking coverage. 

One important barrier is the percep­
tion t hat l iability i nsurance is gene r ­
ally unavailable to family day care pro­
vi ders . Most of the recent publicity 
about liability i nsurance has focused on 
the negative aspects - increasing costs 
and decreasing availability . A second 
barrier is the perception that a family's 
homeowners insurance policy automatically 
extends coverage to the family day care 
business . 

A third important barrier is the l i m­
ited knowledge of i ns u rance agents a nd 
t he i nsurance i ndustry in general con­
cerning family day care homes . Agents and 
underwriters i nterviewed for this re­
search sometimes did not know what a fam­
ily day care home was . Even the execu­
tive director of an Illinois trade asso­
ciation for insurance agents professed 
ignorance concerning the availability of 
l iability insurance for fam i ly day car e 
providers. Contacts at the Illinois De­
partment of I nsurance were similarly un­
productive; the list of providers sup­
plied included only companies that wr~te 
commercial policies and most were ava~l­
able only to day care centers , not to 
family day care providers. No printed 
information was available about obtaining 
l iability coverage through homeowners 
insurance; nor was there a l ist of compa­
nies t hat write such endorsements . 

Thus , family and consumer economics 
educators can play an important role at 
four levels . The first i s to provide 
education to family day care providers . 
A review of the ins urance options avai l ­
able to providers would also need to i n­
clude definitions of basic terms (rider , 
admitted companies , excl usion ) . Providers 
could read sample endorsements from 
homeowners insurance policies, a clause 
in a homeowners policy that excludes 
liability coverage for FDC, and sample 
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commercial liability policies . Unless 
the information is avail able elsewhere, 
t he e ducator may a l so need to do a market 
survey to learn what options are avail­
able . 

Programming opport un ities might be 
identified through child care associa­
tions i n the state . Examples include 
associations affiliated with the National 
Association for Family Day Care , the Na­
tional Association for the Education of 
Young Children , and the National Associa­
tion of Child Care Resource and Referral 
Agencies . 

Educators can also p l a y an i mportan t 
r ol e by working with ch i l d care profes­
sionals to educate the i ns urance indus­
try. Involving local insurance agents in 
educational programs would enable the 
agents to learn more about child care 
providers. Educators may also be able to 
provide information for newsletters or 
programs to state trade associations for 
professional insurance agents or indepen­
dent insurance agents . 

Family and consumer economics profes­
sionals can also influence state policy . 
While marketplace intervention in many 
states has not proven to be very success­
ful , educators might work with the state 
insurance department to increase the 
amount of information and assistance 
avai labl e to FDC providers seeking to buy 
insurance. Options for a ris k retention 
group might also be expl ored; individual 
providers or provider or ganizations could 
form a group self-insurance pool and/or 
purchase a group i ns urance policy . 

Finally , family and consumer economics 
professionals can provide much- needed 
research . Family day care homes are of­
ten not included in report s of accident 
or claim rates in c hild care facilities; 
when they are included, they are not re­
ported as a separate and distinct group . 
Research is also needed to explore pro­
viders' knowledge of insurance opt i ons 
and actual insurance purchases . Research­
ers might also investigate whether the 
insurance industry's cautious approach to 
insuring FDC homes is justified . Another 
research area is the effectiveness of 
various types of marketplace interven­
tions. Finally , researchers are chal­
l enged to learn more about the insurance 
knowledge and practices of providers who 
operate unregulated FDC homes . 
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Efficiency and Equity in the Delivery 
of Public Education 

Horacio Soberon-Ferrer, Univers ity of Maryland 1 

Thi s paper uses existing evidence in the 
production of public goods literature to analyze 
the efficiency and equity with which public 
education is delivered under the usual school 
financing schemes. It al so examines proposed 
school "choice" options. It is concluded that 
impl ementation of such options will have equity 
drawbacks mostly related to l and value erosion. 

The entering of the "baby-boomers" into 
their parenting life cycle stage has provided 
great impetus for the demand of goods and 
services related to child-rearing. One such 
service is education . The purpose of this paper 
is to frame public educat ion in the context of 
consumer demand and to address some effi ciency 
and equity considerations that arise from the 
way in which it is produced and allocated. 

Education is a good with private and 
public characterist ics. When a child is 
educated, he benefits directly . But so also do 
other members of society. Thus positive 
externalities arise from education. Because 
consumers do not take into account the value of 
this external effects when deciding how much 
education their ch il dren should obtain, in the 
absence of social intervention, l ess than the 
socially desirable amount of education will be 
consumed. Following the above reasoning, the 
case has been made for the need of publicly 
supported education (Heyne, 1987) . It has been 
argued, however, that while the justification 
exists for publicly supported education, there 
i s no reason why such support must translate 
into the current system of public educat ion 
(Li eberman, 1989) . 

Considerable controversy exists as to the 
form that support for publi c educat i on shou ld 
take. The current debate about the equity and 
efficiency with which public education is 

allocated comes from two basic issues: school 
financing and the monopoly that l ocal public 
school s are given over the supply of publi cly 
funded schooling. 

Public School Financing 
The government is the major supplier of 

education in the United States with about 90 
percent of primary and secondary school students 
attending public institutions. Total educational 
expenditures are almost $250 billion per year 
(Hyman , 1990) , a figure corresponding to 6.1% 
of the Gross Domestic Product. After national 
defense, education i s t he largest government 
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expenditure; however most of this i s by state 
and local governments, with the federal 
government playing a minor role (Rasell and 
Mishel , 1990). 

School districts are financed primarily by 
local real estate taxes. But, at the same tax 
rates, districts with affluent populations (more 
expensive real estate) can coll ect more in taxes 
than districts with poorer residents, so wide 
disparities are often observed in the level of 
public expenditure per student. To help offset 
this disparity in financing , most states will 
subs idize poorer school districts. Some states 
use a "foundation" plan in which local districts 
are guaranteed a minimum level of expenditure 
per student provided that the district meets a 
minimum property tax rate schedule. Other states 
use a "district power equalizing system", which 
guarantees a given level of revenue from each 
percentage point of property tax. If the 
district does not collect the guaranteed amounts 
from each percentage point of tax rate, the 
state makes up the difference. Whil e both 
systems ensure a minimum level of funding, 
neither prevents the wealthier districts from 
spending substantially more than the minimum, 
nor forces local electors to raise tax rates to 
meet state requirements. 

School di stricts, the sole providers of 
publicly funded elementary and secondary school 

education, rarely allow their constituents to 
either choose a school to attend or influence 
curriculum. Children are generally assigned to a 
particular school on the basis of home address. 
Since neighborhoods tend to be segregated on the 
basis of wealth, race, ethnic origin, etc., the 
result has been segregated schools. Segregat ion 
that follows racial patterns has long been 
successfully challenged in the courts as being 
unconstitutional and has resulted in a patchwork 
of remedial programs, the most notable of which 
is busi ng. 

Busing is a program to transport chi ldren 
across neighborhood lines so that public schools 
refl ect the racial composition of the community 
at l arge rather than that of particular 
neighborhoods. This has , however , resulted in 
discrimination against low income students . In 
most states , child ren are required to attend 
school, private or public, up to a certain 
minimum age, usually 16. If families cannot 
afford either private education or a move to 
another school district, busi ng results in the 
forced transportation of children to schools 
they would not choose to attend. Thi s has 
resulted in emigrat ion from school districts 
that are socioeconomically and demographically 
heterogeneous to those that are more 



homogeneous. Thus, the perverse result of busing 
has been the homogenization of whole school di s­
tricts (Clotfelter 1975, Coleman 1975). 

The Production of Public Education: 
Local school districts tipically play no 

role in determining the l evel of expenditures, 
which is usually set at the state and/or local 
budgeting process, so, it can be safely assumed 
that school districts maximize a social output 
function F(.) subject to their state-determined 
budget. Notice that the arguments in F(.) need 
not be restricted to schol astic achievement, 
some communities will place a value in social/ 
racial integration, in the performing arts, or 
in high school athl etics. School boards are 
usually el ected and so to some degree they must 
answer to their constituencies. 

More formally let w be a vector of 
communi ty characteri stics in F(.), ~a vector of 
nonpurchased inputs (child's own learning 
potential , own parents, etc.), p a vector of 
factor prices for purchased inputs, r a vector 
of purchased inputs, E the budget, and q a 
measure of achievement, given by: 
(1) q = F(w, r. ~) 
which is maximized subjet to: 
(2) E = p.r 
the solution to the above maximization problem 
is given by: 
(3) max L = F(w, r, ~) - p.(p.e) 
fol lowing Dynarski, et.al.(1989) the solution to 
(3) yiel ds the demands for purchased inputs as a 
function of the l evels of communi ty 
characterist i cs, nonpurchased inputs, factor 
prices, and the school 's budget, so: 
(4) X rX= r(p, W, ~. f) 
where r is the demand for purchased inputs at 
optimum . Thus the production function can be 
written as: 
(5) S(w, p, K, f) ~ F(w, rx) 
Dynarski, et.al. (1989) have empirically 
estimated the above model and concluded t hat the 
income elasticity of education achievement may 
be much l arger than the income el asticity of 
education expenditure. Thus suggesting that 
economic differences in student -body background 
can only be compensated by l arge variations in 
spend ing because expenditure in purchased inputs 
has a small impact on ach ievement as compared to 
community characteristics. Thus the impact of 
equalizing spending across di stricts is likely 
to be minor. Most interestingly, they found that 
"expenditure i s marginally more productive in 
districts whose local characteristics work 
against achi evement" . 

Additional evidence suggests that the 
attainment of a desirable l evel of quality i n 
public education for a ch ild is a function of 
characteristics of the student himself 
(intel ectual potential), his or her fami li al 
background, the characteristics of peers or 
other students, and the level of public 
expendi t ures (Hanushek 1986, Project STAR 1990). 
Furthermore, there i s strong empirical ev idence 
that suggests that a child with personal and 
fami li al chraracteristics that puts him at risk 
of academic fai lure, greatly enh ances his 
chances of achievement, if he or she is placed 
in the company of children with personal and 
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fami l ial characteristics that marks them for 
success. The reverse is not true however, the 
bright ch il d with caring parents will achieve 
regardless or peers (Hanushek, 1986). 

What the above mentioned findings suggest 
i s the ex i stence of positi ve consumption 
external iti es generated by bright chi ldren and 
caring parents, which can only be captured by 
society through the presence of children without 
such characteri stics. In the absence of such 
children the positive externality is l ost. Total 
product can only be maximized i f the proper mix 
of ch il dren exists. M. de Bartolome (1990) 
suggests that t he captured value of the 
externality is maximized when "peer effects" are 
neither "too strong" nor "too weak". 

The Consumption Of Education: 
The consumption of education can be 

analyzed from the perspective of the community 
or from the perspective of the individual 
household . I will first examine the community 
perspective. 

Education has the characteristics of a 
public good, which can be defined 
as a good such that no indiv idual 's consumption 
of such good leads to no substraction from the 
consumption of the same good by any other 
individual. Notice that the term consumption i s 
broad, meaning that the consumption of the 
publ ic good can take different forms for 
different individuals. In the particular case of 
public educati on, individual x1 may consume it b) 
enjoying a reduction in criminal activity, while 
individual xi may consume it by converti ng it 
into human capital. The collective demand for 
publ ic goods is obtained by vertically adding 
the demands of the individuals in the 
coll ectivity. The problem of deriving such 
demand is that rational consumers find it in 
their best private interest not to disclose 
their own demands for coll ective goods . Thus a 
private market all ocation would fail to provide 
t he soc i ally desirable amount of the good 
(Heyne, 1987). 

It has been argued in the Public Finance 
literature that the provision of some public 
goods such as : education, pol ice and fire 
protect ion, emergency medical services, etc. is 
best handled at the local community l evel where 
market mechanisms will operate to insure that 
expenditures on these public goods approximate 
the optimal. Ti ebout (1956), in a semi nal paper 
on the markets for public ammenities, concluded 
t hat : 

"For a substanti al portion of coll ective or 
public goods, this problem (a decentralized 
price system determining optimally the levels of 
col l ective consumpt ion) does have a conceptual 
solution. If consumer-voters are ful ly mobi l e, 
the appropri ate local governments, whose 
revenue-expenditure patterns are set, are 
adopted by consumer-voters." 

The implication thus, is that as long as 
consumers "vote with their feet" by moving to 
the community that best meets their demands for 
publ icly supplied goods, the market will supply 
the correct amount of such goods. In Tiebout's 



model, local communities with homogeneous tastes 
for public goods rather than individuals, make 
the markets for such goods. 

Tiebout's hypothesis which has been the 
cornerstone of the theory of local finance 
{Schwab and Oates, 1990) has recently become the 
target of some criticism {M . de Bartolome 1990, 
Oynarski, Schwab, and Zampelli 1987) . This 
criticism arises because, while it is possible 
that homogeneous communities may lead to 
effici ent consumption, efficient production may 
require heterogeneity. Overall efficiency may 
thus require a balance between the two 
objectives {Schwab and Zampelli 1987). In the 
previous paragraphs I have addressed how the 
household' s utility function enters into the 
social utility function, in the following 
section I address i ssues related to the 
household 's utility function itself. 

As a private good the analysis of the 
demand for public education i s closely tied to 
the demand for housing, because in the great 
majority of instances the allocation of public 
inputs and peers is largely determined by the 
location of the housi ng unit. At the same time 
the location decision faced by a consumer is 
likely to be influenced by the quality of 
alternative public schools. 

Housing i s generally viewed as a package 
of consumption goods in which things such as 
shelter, congeni al neighbors, public services, 
and prestige are bundled. Consumers can not, in 
general, adjust their housi ng decision to 
exactly meet their tastes for each of the 
components of the bundle, because in some cases 
the property rights to such components are not 
alienable . Property rights are thus capitalized 
in the value of the house itself . In the case of 
public educat ion for instance, homeowners cannot 
sell the right to attend the neighborhood' s 
public school to people living in a different 
neighborhood to a household that might value it 
more. If a household wishes to send hi s children 
to a public school other than the one that has 
been designated for it on the basis of the 
house's location, the hou sehold would have to 
move. Such move would entail the payment for an 
entire bundle of neighborhood-dependent 
ammenities, some of which he may not care for. 
Also transaction costs {moving) are rel atively 
high and work against optimal adjustment . 

Soberon-Ferrer and Verma {1990) have 
presented evidence in support of the 
capitalization theory presented above. They 
found a simultaneous relationship between 
property prices and the quality of public 
education. Higher property prices were found to 
be conducive to better public school s. And 
better public school s were found to l ead to 
higher property prices. Their find ings also 
support the notion that an individual's 
education has an important externali ty which is 
capitalized in land prices. A higher median 
level of education in a neighborhood results in 
hi gher property prices. Consequently, children 
in more affluent neighborhoods have peers whose 
parents are more educated. 
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This marginal effect of the of public 
school s on hou si ng prices l end s support to the 
argument that the probability of receiving a 
quality public education is tied to the capacity 
of the family to invest a monetary premium in a 
house, and that the l arger the premium the 
better the quality of the public education. 

Policy Considerations and Implications 
The equity implications of the prevalent 

scheme of public education allocation are 
ser ious, because a system emerges that 
discriminates against the poor when families 
cannot send children across school / neighborhood 
lines. Furthermore, the tug-of-war that one 
normally finds between efficiency and equity is 
not at play in this instance . 

Consumption inefficiencies result when the 
consumption of education cannot be marginally 
adjusted, because under the usual school 
ass ignment scheme, education comes in a bundle 
of neighborhood amenities. Some of these 
amen ities may not be wanted at the asking price, 
but i f a given qual ity of education is desired, 
such amenities must be purchased to avoid 
forgoing the desired quality of education. This 
indivisibility hampers the capacity of lower 
income families to consume the desired quality 
of public educat ion because their capacity to 
marginally adjust their consumption is limited 
by their income. 

Other examples of publicly-supplied goods 
with intensity of use restricted by income are 
not uncommon {airports and marinas are two such 
examples). Yet many people find discrimination 
in public education objectionable, as it i s 
perceived to further enlarge the endowment gap 
between the rich and the poor. A recent study on 
school fi nanci ng i ssues {Salmon and Verstegen, 
1990) points out that: "For chi ldren living in 
l ess affluent school divisions, an equal 
educational opportunity remains a cruel illusion 
reserved for those who begin life with greater 
economic advantage". 

Additional inefficiencies result when the 
positive externaliti es due to "peer effects" are 
wasted due to the student body homogeneity that 
results when school and peer assignments are 
made based on pl ace of residence. 

Recently, this economic discrimination has 
been successfully challenged before the courts 
as being unconstitutional. As a consequence, 
school financing schemes have been overturned in 
Montana, Kentucky, and Texas (P. Baker 1990, D. 
Morani s 1990). 

So far remedi es suggested by the courts 
address only the i ssue of school fi nancing and 
suggest different redistribution schemes by 
which poorer di stricts will get a more equitable 
share of monies. However, the i ssue in educat ion 
concerns the quality of output rather than the 
amo unt of input. It is not clear from the 
literature on the production of educat ion 
whether more money will translate into a better 
education; the empirical evidence on this point 
i s contradi ctory {Hanushek 1986, STAR project 



1990) Furthermore, based on Dynarski, et.al. 
one w~uld have to conclude that equalizing 
expenditures across districts will not equalize 
access to quality, because ~s they found. 
expenditures have an small 1mpact on ach1evement 
as compared to community charact~ris~ics. The 
issue of discrimination, as I th1nk 1t should be 
addressed refers to children having access to 
sc hool s that provide a satisfactory l evel of 
output without regard to family economic 
capacity. 

Additional equity considerations. ~t~m from 
the effects that changes in current pol1c1es 
would have on property values. The existing 
evidence clearly suggests that the privilege ?f 
attending a public school which engenders a h1gh 
degree of satisfaction is capitalized into the 
value of real property. However, policy changes 
could disallow such capitalization either by: 
(i) opening up the school t? any .child . . 
regardless of where this ch1ld l1ves, (11) 
taxing the amenity, or (iii) a sys t em of 
vouchers or tax credits that could be used to 
pay for schooling in either public or private 
school s. 

A policy change that gives the opportunity 
to attend the school of choice to any child will 
decapitalize the existing exclusive right from 
the value of real estate. A dilemma similar to 
the one posed by McKenzie2 is present. On the 
one hand continued regulation of access to 
public s~hooling means higher effective pri ces 
for consumers of public education and a lower 
total soc ial product. On the other hand, 
deregulation enhances total social produ~t and 
eliminates di scr iminatory barriers, but 1t also 
means a capital loss for current homeowners in 
neighborhoods where the "good" school s are . 
Additionally, to the extent that homes in 
different neighborhoods are substitutes, we 
would expect real estate prices to decrease. 

Currently, nine states allow.families to 
send their ch ildren to any school 1n the state. 
To my knowledge, no ·systematic study h~s bee~ 
undertaken to compare the level of s~t1sfact1on 
with public schools in such sta~es w1th ~he 
level of sat i sfaction with publ1c educat1on in 
states where such choice does not exist. It 
would also be of interest to quantify the impact 
of "choice" on property prices. 

A variant to the open access policy would 
result in the creation of more school s in the 
neighborhoods with the ~g?od" characteristics, 
and opening access to l1m1ted numbers of 

2 McKenzie (1980) found that the 
exclusive right to a natural gas connect ion , 
whi ch was necessary in order to allocate scarce 
natural gas supplies due to regulated prices, 
had been capitalized into the value of the homes 
that had such exclusive right. When natural gas 
prices were deregulated and the right to connect 
to natural gas was extended to every homeowner 
the capitalized entitlement di ssapeare~ thus 
reducing not only the value of homes w1th 
existing connections, but of other homes as 
well . 
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children from the disadvantaged neighborhoods. 
This policy would then be in keeping with~· 
deBartolome's finding (1990), that the opt1mal 
mix exists where t he "pier" effect is neither 
too strong nor too weak . This variation to open 
access somewhat resembles the admission process 
at sel ective colleges . While it has the 
advantage that property prices are not severely 
affected, it has the di sadvantage of limiting 
the number of children receiving equal 
opportunity. 

Under the alternative policy (ii), the 
capitalized quality of a neighborhood's public 
school would be taxed away by the government by 
making property tax rates a function of the 
quality of the amenity. _This tax could.be ~hen 
spent in other l ess des1rable school d1st~1cts. 
This would be justified on two grounds: (1) 
spending the tax monies back into the 
neighborhood would offset the effect of the tax 
as the expenditure would be capi tali zed back 
into the property, and (ii) it would increase 
the perception of fairness. Oates (1969) found 
ev idence that "for an increase in property taxes 
unaccompanied by an increase in the output of 
local public services, the bulk of the rise in 
taxes will be capitalized in the form of reduced 
property values". So, just as with the open 
access policy , the taxing alternative results in 
a decrease in property values. However, to the 
extent that the collected taxes fn the 
ed ucationally better-off neighborhoods would be 
transferred to the other neighborhoods, property 
values could probably rise in the latter. 

Al so, in keeping with the findings of 
Dynarski, et.al.(1989), that the major influence 
in acdemic achievement seems to be related to 
community compos ition , this transfer, i f it i s 
to result in equality of opportunity, would need 
to be l arge enough, so t hat t he expenditure per 
student in the worse-off districts would be 
superior to the expenditure per student in the 
better-off districts. This transfer would result 
in the improvement of the quality of public 
school s in the subsidy receiving districts. In 
keeping with Soberon-Ferrer and Ve~ma (199~) t~e 
increased desirability of the publ1c ammen1ty 1n 
the previously worse off district would a~so 
result in an increase in property values 1n such 
di stricts. 

A poli cy of vouchers or tax credits has 
been discus sed extensively elsewhere (Lieberman , 
1989). Under this policy, parents who preferred 
a private school would receive a tax credit ?r a 
voucher which could then be used to send the1r 

30ates and Wallace (1 990), suggest that when 
heterogeneity in consumption is desirable from a 
wider perspective (state, national) , the central 
authorities would have to "bribe" the local 
communities possesses "good" externality 
generating characteristi cs into accepting 
members of other commun ities to share their 
services. This would then internalize the 
externality on the supply side. Under the 
alternative being proposed, thi s could translate 
into higher subsidies to the community for local 
services. 



children to the private school of their choice. 
The voucher or tax credit would not need to 
cover the full cost of tuition, so in the event 
of a shortfall , the parents would have to cover 
it. This option, while allowing for a more 
competit ive use of resources, has some 
drawbacks, among them: (i) There would sti ll be 
a negative effect on real estate prices as with 
the former two options. This would happen as 
parents wishing for an alternative to their 
neighborhood public school would not have to bid 
for a house in a preferred school district if a 
private school exists that satisfies their 
wants; (ii) Private schools that participate in 
these programs would almost surely have to be 
non -sectarian, as l egal issues involving the use 
of public monies to further religion would first 
have to be resolved; (iii) It might have an 
impact on the issue of fairness. The amount of 
the voucher or subsidy, as has often been 
proposed, would be the same to everybody; thus, 
wealthier parents could supplement the 
voucher/credit to pay for tuition at "expensive" 
school s. Again, it is not a case of the public 
being opposed to parents spending as much as 
they wish on their children's education, but of 
using public monies to do so. A voucher with its 
value inversely related to taxabl e income would 
also seem unfair, as the government would not be 
providing equality of access, though in this 
instance the discrimination would be against 
the high income students. To the extent that 
high income is correlated to the familial 
characteristics which are conducive to academic 
success, such reverse discrimination would 
result in the poorer students being denied the 
positive externality that results when the 
higher income student becomes their academic 
"peer". This is an inefficient result. 

Frank (1985) raises an interesting 
objection to a voucher system, he argues that 
such a system would unleash an educational rat 
race of unprecedented proportions. He points out 
that currentl y the price difference between the 
public and private school choice is wide enough 
so that middl e and low income parents are 
insulated from competitive pressures, as parents 
can provide their children with numerous other 
advantages wi t h the money saved from the payment 
of tuition. With so many good students being 
induced to remain in public school, being a 
student in public school has not become 
synonymous with failure. Also, I would add, when 
enough good students remain in public school 
"peer" effects become signifi cant. Under a 
voucher system, on the other hand, there would 
be advantages of spending slightly more to give 
one's child a slight advantage. But one 
student's advantage is another's disadvantage. 
The parent of now disadvantaged student would 
feel forced to spend more in education just to 
keep his child even. Thus Frank's rat race would 
get going . 

Concluding Remarks: 
The current system of allocating public 

education is inefficient and inequitable. Much 
of the problem arises from t he connection 
between property prices and the quality of 
public school s. This relationship largely 
prevents poorer children from having access to a 
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quality public good. However, solutions that 
have been explored to remedy such perception and 
to equalize educational opportunities within the 
public school s have drawbacks. 

Current efforts to improve the quali ty of 
public schools which have been pursued by the 
educational establishment have focused on the 
level of inputs that relate to higher 
expenditures (lower student/teacher ratios, more 
equipment, higher salari es ) even though 
extensive research has failed to conclusively 
show that higher levels of such inputs will 
result in better quality schools. 

The "choice" option that would all ow 
families to send children to school s of their 
choice, public or private, at the government's 
expense has recently received more attention as 
it has been advocated not only by the current 
presidential administration but by parental 
organizations as well. "Choice" policies, 
however are not without drawbacks as they would 
probably result in a massive transfer of wealth 
away from real property. Voucher/tax credit 
policies could also negatively affect the 
perception of fairness and equity in education. 

A policy to transfer resources from the 
better-off educational districts to the 
disadvantaged districts by taxing the quality of 
public schools was discussed. It is proposed 
that such a policy would result in a more 
efficient allocation of public resources, as the 
public rather than property owners would be 
capitali zing on the quality of the schools . This 
policy would also increase the perception of 
fairness as resources would flow from the haves 
to the have-nots. 
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A Dialogue Among Users and Producers of CEX Microdata: 
A Summary of the Wo rkshop from the Producers• Viewpoint 

Stephanie Shipp, Thesia Garner, William Passero 
Bureau of Labor Statist i cs, Washington D.C . 

The purpose of the workshop was to 
discuss with researchers their use of 
the Consumer Expenditure survey public 
use tapes and their problems with the 
tapes. Possible solutions were 
outlined. The workshop included five 
economists who have used the Consumer 
Expenditure Survey public use tapes 
extensively in their research: Janet 
Wagner, University of Maryland , Pamela 
Norum, University of Missouri, Jeanne 
Hogarth, Cornell University , and Mark 
Lino, U.S . Department of Agriculture. 
Jane Kolodinsky, University of Vermont, 
was unable to attend but sent her 
remarks which Pam Norum presented. 

The workshop was informative to the 
producers of the tapes in that it 
provided many ideas for improving the 
format and variables on the tapes. 
These comments can be summarized into 
three main categories: 1) changes we 
can investigate for implementation on 
the 1991 tapes , 2) changes that 
require further research by BLS and may 
take longer to implement , and 3) 
changes that would require 
questionnaire design or sample changes. 

Possible 1991 changes 

Offer the option of purchasing the 
data files as SAS datasets. 
Preliminary feedback from our systems 
staff indicates that this format would 
actually be easier to produce than the 
current format. We will test this 
option during the production of the 
1990 tapes. If this format is 
satisfactory , we will offer it as an 
option for the 1991 tapes. 

Variable changes on the fami ly file. 
The " single parents with children under 
18" category of the family composition 
variable could be separated into three 
groups-those with children under age 6 , 
those with children ages 6 to 17, and 
those with children age 18 and over . 
This would match the breakdown of the 
" husband-wife with children" 
categories. The sex of the single 
parent can be determined by the sex of 
reference person variable. 
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We will investigate dividing the 
origin (ethnicity) variable into as 
much detail as the Census 
confidentiality rules permit. The same 
is true for reinstating more detailed 
occupation codes, as were on the 1980-
81 tapes. 

Changes that require research 

Weighting. Discussions have begun 
concerning the development of 
longitudinal weights. These weights 
would account for consumer units being 
in the survey from one to four times . 

Income. Currently , research is 
being undertaken that may lead to a 
procedure to impute missing income 
values . The definition of complete 
income reporters is also being 
analyzed. 

Changes that require modification to 
the questionnaire and sample 

BLS is currently investigating many 
ways to improve the accuracy of the 
expenditure reports , in particular, 
those that deal with recall issues. 
The goal is to s horten the 
questionnaire so that more time can be 
spent probing for accurate answers. 
Therefore the possibility of asking 
more questions is s light . The idea of 
a longitudinal sub-sample that covers 
more than five quarters is interesting, 
but faces funding problems. Letters to 
BLS that state your needs are 
encouraged and are considered during 
each revision of the survey 
instruments. 



Patterns of Saving and Dissaving in Retirement Aged House holds 

Jeanne M. Hogarth , Cornell University1 

This paper explores retirees' patterns 
of saving and dissaving and the 
characteristics of savers and dissavers 
using the Social Security 
Administration's Retirement History 
Survey data. Five patterns are 
identified and the determinants of each 
pattern are explored. 

Introduction 

Demographic trends for the 
proportion of persons 65 and over, for 
labor force participation rates of 
persons 55 and over , and for life 
expectancies portend strains on both 
public and private resources supporting 
retirees. On average , assets generate 
about one-fifth of the income retirees 
receive. These assets , and the income 
they generate , are essential to the 
economic security of retirees in their 
ability to buffer retirement incomes 
against the effects of inflation. 
Savings and dissavings during 
retirement affect asset levels and t he 
potential income from these assets. 
However , as dissavings has not been 
regarded as " income ," it ' s importance 
in the " income portfolio" is unknown . 

The primary purpose of this 
research is to explore patterns of 
savings and dissavings among retirement 
aged households and the determinants of 
those patterns . In the process, 
characteristics of savers and dissavers 
will be identified . Specifically, this 
research will identify and describe 
patterns of savings and dissavings over 
a number of years among retirement aged 
households and explore determinants of 
these patterns . 

Previous Work 
The vast majority of retirees 

(93%) have some sort of financial 
assets (Sherman , 1985); 92% have a 
checking or savings account and over 
half (52%) report holdings in money 
markets or CDs. Smal l er proportions 
hold securities (30%) and IRA/Keogh 
accounts (16%). Relatively few 
retirees (25%) hold any real assets 
beyond an owned home; 87% of retired 
couples are homeowners, with one-third 
of these still paying on a mortgage . 

The asset portfolio of older 
households changes with age ; as 

households grow older, they seem to 
grow more conservative, s hifting funds 
to low risk, highly liquid holdings 
(Hogarth, 1987). There is some 
evidence that households 
contemporaneously consider their entire 
portfol io as then liquidate, dissave 
and re-arrange assets . 

Radner (1989) reported that net 
worth holdings of persons 55 and over 
shifted from other assets (primarily 
real estate and income properties ) to 
home equity and financial assets . Over 
time within the same household, larger 
proportions of financial assets were 
held in savings accounts with decreases 
in nearly all other financial asset 
holdings (Hogarth, 1987). 

The life cycle hypothesis of 
savings specifies a profile in which 
persons borrow in early stages of their 
lives , save in middle stages and 
dissave in later stages . Empirical 
evidence shows some support for this 
dissaving-at-retirement hypothesis , 
however the dissaving occurs at lower 
than expected rates . Davies (1981) 
found persons aged 65 to 85 dissaved at 
a rate of 2.9 to 3 . 7% per year , a rate 
significantly lower than the rate of 7 
to 9% predicted by t he life cycle 
hypothesis . Similarly, Mirer (1980) 
found a median dissavings rate of 1 . 2% , 
using the saving/wealth ratio as the 
dependent variable and cross sectional 
data. 

Bernheim (1987) used Longitudinal 
Retirement History Study (LRHS) data to 
focus on bequeathable wealth; he 
determined that bequeathable wealth 
declined rapidly (3 to 4% per year) for 
single individuals . Among couples , 
wealth of early retirees declined 
slightly (1 to 2% per year) or remained 
fairly constant over retirement. He 
a l so found that a fairly stable 
proportion of wealth was held as owner­
occupied housing. He concluded that 
retirement aged individuals and couples 
did not dissave any significant 
fraction of their total resources. 

Using the same data, Hogarth 
(1988) found that nearly half of 
retirees (46 %) had higher financial 
asset holdings 8 years into retirement. 
Although over half the sample had some 
dissavings, nearly one-fifth (18.5%) 

1Associate Professor Consumer Economics and Housing . 
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dissaved at rates faster than predicted 
by actuarial life expectancies . 

In summary , empirical results 
provide somewhat weak support with 
regard to life cycle effects and 
existing models provide limited 
information on patterns of asset 
decumulation. While the life cycle 
hypothesis indicates that dissaving 
should occur during retirement, rather 
low levels of dissaving have been found 
in empirical studies . Few of the 
studies provide any information on 
patterns of saving and dissaving during 
retirement and/or information on 
determinants of such patterns. 

Methodology 
Data for this project come from 

all six waves (1969 to 1979) of the 
Longitudinal Retirement History Survey 
(LRHS) . The LRHS surveyed nearly 
10,000 households with heads aged 58 to 
63 in 1969 and every other year over 
the next 10 years. The design of this 
study requires that households be in 
the study for at least 3 waves so that 
savings and dissavings patterns can be 
followed. Therefore, the first step in 
sample selection was to identify 
households in the 1973 survey and match 
backwards (to 1971 and 1969) as well as 
forwards (to 1975, 1977 and 1979). 
Results of this study are based only on 
households which survived to and 
remained in the 1973 wave. 

To identify the determinants of 
the various savings patterns , the 
model posited is : 

Saving Pattern = f(LCE , Z, Mar , S) 
where LCE is a vector of life cycle 
and/or critical events in the life of 
the household, Z is a vector of socio­
economic and demographic 
characteristics of the household , Mar 
is a vector of market factors which 
affect portfolio value apart from 
savings practices , and S is a vector of 
survivor/Mills ratios associated with 
the probability of surviving from one 
period to the next. 

Variables 
Constructing the Dependent 

Variables. Of interest in this study 
are the the survey-to-survey changes in 
the amount of total financial assets. 
Asset holdings were calculated by 
summing respondent and spousal asset 
holdings from: market value of house 
less outstanding mortgage; market value 
of farm less outstanding debts of farm; 
market value of business less 
outstanding debts of business ; market 
value of othe r property less 
outstanding debts/mortgages on other 
property; value of US bonds held; value 
of stocks and bonds held; balances in 
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checking and savings accounts; value of 
annuities; value of loans and mortgages 
held; value of life insurance. The sum 
of these holdings was defined as the 
total financial asset variable (A) . 
The difference between survey year ~ 
and t+1 was the gross measure of 
savings/dissavings. This gross measure 
was refined by netting out the proceeds 
from the sale of owned housing as 
needed : 

Save/Dissave = (At+l - At) -
House(if sold) 

It is important to note that only 7% of 
homeowners in the RHS actually 
liquidated their housing assets (sold 
their homes and became renters) between 
1971 and 1979 . 

Change was measured as the 
difference in real values of total 
financia l assets from one survey to the 
next (i . e ., from 1969 to 1971 , 1971 to 
1973 , and so fort h) . The reference year 
for real dollar values was 1969; t he 
CPI was used to adjust to real terms. 
Any change under $100 or 0.5% was be 
deemed to be no change . This procedure 
allows the tracking of real changes in 
financial assets. It is also possible 
to track the nominal changes in 
financial assets. This would be of 
interest if households operated under 
"money illusion, " but the real value of 
assets in terms of preservation of 
purchasing power is perhaps more 
relevant to r etirees. 

After assessing the series of 
changes in financial assets, a set of 
mutually exclusive saving patterns was 
developed as the set of dependent 
variables . 

Independent Variables . Variables 
in the life cycl e a nd/or critical 
event s vector are onset of retirement , 
change in marital status (including 
death of a spouse) , death of respondent 
during the survey period (the spouse 
remained in the survey) , and migration 
as measured by change in home 
ownership . 

Variables in the vector of socio­
economic and demographic variables are 
household size and number of children 
at various points in the surveys , 
education of respondent and spouse , 
health , sex , and real income in various 
years . The combination of age, sex , 
and health variables acted as proxies 
for life e xpectancy . Health was 
measured subjectively as health 
compared to others . 

Household income was measured as 
the sum of money received from social 
security benefits, pensions , workman ' s 



compe ns at ion , unempl oyment benefits , 
publ ic assistance , earnings , rental 
property, interest and dividends , and 
business and/or farm income. Previous 
e xperience with this set of variables 
indicates that some missing and non­
response values could be appropriately 
coded as zeros, while others were 
est imated using a set of pred ictor 
variables in a Heckman procedure. 

Market-related var iables were 
i ncl uded to cont r ol for changes in 
portfolio values not due to savings 
practices. Year of retirement and net 
r eal values of assets in various years 
proxied some of the macro-economic 
events which could have affected 
savings/dissavings patterns. 

A vector of survivor var iables was 
added to the model . The probability of 
remaining in the survey from one period 
to the next was estimated and these 
probabilities were included in the 
model to control for sample attrition. 

Results of Multi-Variate Analysis 
There were no households who 

e xpeienced no change in assets , nor any 
who experienced continuous savings nor 
continuous dissavings . Two-fifths of 
the households had combinations of 
savings and level periods and one­
fourth had a local maximum (Table 1) . 
One out of six households had a local 
minimum, and another one out of 12 had 
a pattern of alternating saving and 
dissaving . Finally, one out of 25 
househol ds had a pattern which combined 
dissaving and level periods. 

Table 1 
Savings and Dissaving Patterns. 

1. 

2. 
3. 
4 . 

5. 

% of 
Households 

with 
Pattern 

Alternating Saving & 
Dissaving 8.5% 

Local Maximum 26 . 9 
Local Minimum 17 . 0 
Some Saving & Some Level 
Periods 43 . 5 

Some Dissaving & Some 
Level Periods 4 . 2 

The objective of this project was 
to find the set of determinants which 
best fit each pattern of saving/ 
dissaving. Although measures of 
various household characteristics 
acr oss a ll survey years were i ncluded 
in the original models , variables from 
the early survey years (1969 through 
1975) proved to be the best performing. 
Each pattern was modeled separately 
with a 0-1 dependent variable , which 
can be roughly interpreted as the 
probabi l ity of having each pattern. 
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The OLS specificat i on was chosen over a 
probit specifi cation for ease in 
interpreting the coefficients . 

In general , life cycle , socio­
economic , market related and 
survivorship variables all were 
determinants of the savings patterns 
exhibited by househol ds (see Tabl e 2) , 
although different sets of determinants 
emerged among the different patterns. 

Alternating Periods of Saving and 
Dissaving. Among the life cycle 
variables, persons who experienced a 
change in mari tal status were more 
likely to have this pattern, which 
makes some sense. Becoming widowed may 
mean that insurance policies are paid 
out and savings may increase or that 
some sources of income are l ost (e.g. 
pensions) and savings must be tapped to 
replace some income. Divorce also 
changes asset holdings , depending on 
the division of the estate . Persons 
who owned their home in 1973 were less 
likely to have this pattern . This may 
be reflective of the shifting of assets 
from real assets to financial assets 
with the sale of the house. However, 
there was no support for the 
homeownership variables in other years . 

The probability of having this 
pattern was affected by having higher 
incomes in 1971 and higher net real 
asset holdings in 1971, representing 
socio-economic and market-related 
variables. It is interesting t hat 
income and assets from the same year 
achieved significance while income and 
assets from other years were not 
significant. 

This pattern may reflect household 
responses to more macro variables , such 
as inflation rates , changes in Social 
Security policies , rising energy 
prices, and the like . Rising energy 
prices led to double digit inflation in 
1974 (11. 4%) and again in 197 9 (11. 5% ) . 
These periods of high inflation may 
have resulted in persons needing to dip 
into savings to maintain their level of 
living . At the same time , Social 
Security retirement benefits were made 
available to people at an earlier age 
(62) and thus some households may have 
found themselves "better off" and able 
to save over some years . In the 
future, it would be o f interest to know 
if the periods of saving and dissaving 
lag or lead macro economic changes and 
how they related to people ' s 
expectations about the immediate past 
and forseeabl e future . 

Local Maximum . The local maximum 
pattern is one in whic h household save 
for some consecutive periods a nd then 
ma i ntain asset levels or dissave for 



Table 2 
OLS Regress ion Coeffi cient s o n Savings Patterns 
(t v alues i n p arens) 

Intercept 

Life Cycle Var iabl es 
Ret . Age 

Change i n Mar ital Statu s 
1 969-71 

Chan ge in Mar ital Status 
1 971-73 

Death (during s u r v e y 
period, 1969-1979) 

Own home , 1969 

Own home , 1973 

Socio Econo mic Variabl es 
Household size , 1969 

Household size , 1973 

Number of chi l dren, 1 96 9 

Number of c h i l dren , 1973 

Resp . Educ . 

Spou se Educ . 

Health in 1969 
(compared to o thers) 

Resp onde n ts Sex 
( 1=male , 2=female ) 

Income , 1969 
(10 , OOOs ) 

Income , 197 1 
(real, 10 , 00 0 ) 

Income 1973 
(real , 10 , 000) 

Market-rel ated Variabl es 
Year of ret i rement 

Net real assets , 1969 
(1 00 0 0) 

Net Real Assets , 1 97 1 
(1 00 0 0) 

Net Real Assets , 1 973 
(1 0000) 

Suvivorship 
Prob. Aliv e in 1975 

F value 
Prob (F) 

Al ternating Local 
Sav i ng & Dissav i ng Max i mu m 

10 . 23 1 
( 1. 3 8) 

. 003 
( 0 6 5 ) 
.013 

( 0 36 ) 
. 060 

(1. 85 ) 
. 037 

(1. 52 ) 
. 055 

( 0 74 ) 
- . 1 08 

(1. 75 ) 

. 000 
( 0 04 ) 

. 001 
( . 1 3 ) 

- . 004 
( 0 62 ) 

. 0 05 
(. 87 ) 
- . 00 0 

( 0 22) 
. 004 

( 1. 22 ) 
. 0 15 

( 0 67 ) 
- . 00 8 

( 0 34 ) 
- . 001 
(. 39 ) 

. 031 
( 1 . 6 9) 
- . 020 

(1. 48 ) 

- . 0 05 
( 1 . 43 ) 
- . 000 
( . 15 ) 

. 0 05 
(1. 95 ) 
- . 002 

( 0 29 ) 

. 002 
( .10 ) 

. 03 

1. 62 
.0 3 

33 4 

37 0 772 
(3 0 31 ) 

- . 022 
( 2 0 65 ) 
- .084 

(1. 47) 
-.007 

( 0 14) 
.01 4 

( 0 37 ) 
- . 115 

(1. 00 ) 
.155 

( 1. 62 ) 

- . 016 
(1. 1 4 ) 

. 000 
(. 01 ) 
. 025 

(2 .12) 
- . 016 

(1. 67) 
.007 

(1. 4 0 ) 
- . 009 

( 1. 58) 
- . 027 

( 0 79 ) 
.0 06 

( 0 18 ) 
.012 

( 0 42) 
- .036 

(1 . 28 ) 
. 025 

( 1 . 19) 

- . 018 
( 3 . 19) 
- . 026 

(5 0 58) 
. 015 

( 3 0 47) 
- . 018 

(1. 80) 

. 04 6 
(1 . 36) 

. 06 

3 . 33 
. 00 

Local 
Mi n imum 

5 . 94 0 
(1 . 10) 

- . 003 
( 0 8 4) 

. 081 
(3 0 03 ) 

. 00 2 
( 0 1 0) 
- . 013 

( 0 72 ) 
. 055 

(1 . 01) 
- . 099 

(2 0 2 0 ) 

0 011 
( 1 . 65 ) 

. 0 01 
( 0 14 ) 

- . 003 
( 0 63 ) 

. 002 
( 0 48 ) 

. 001 
( 0 05 ) 

. 002 
( . 72 ) 

. 00 5 
( 0 3 4) 

. 001 
( 0 06 ) 

. 016 
(1. 23 ) 
- . 000 

( 0 23 ) 
- . 011 

(1.19 ) 

- . 002 
(1. 07 ) 

. 016 
(7 0 55 ) 
- . 011 

(5 0 50) 
. 000 

( 0 4 6 ) 

. 046 
(2 0 93 ) 

. 08 

4 . 28 
.00 

Some Sav e Some Di ssave 
Some Le vel Some Le vel 

-. 227 
( 0 03 ) 

0 001 
( 0 34) 

. 061 
(1. 84 ) 

. 0 48 
(1. 67 ) 

.005 
( 0 23) 

- . 049 
( 0 74 ) 

. 0 6 6 
(1. 20 ) 

. 020 
(2 0 42 ) 

. 00 1 
( 0 08) 

- . 004 
( 0 63 ) 
-.002 

( 0 41) 
-.004 

(1. 46 ) 
. 00 4 

(1.1 9 ) 
- . 008 

( 0 44) 
- . 040 

(1. 80 ) 
-.000 
(. 04 ) 
- . 000 

( 0 25 ) 
0 011 

( 0 95) 

. 000 
(. 01) 
- . 000 

( 1 . 39 ) 
- . 00 0 

( 1 . 36 ) 
. 02 2 

(3 . 88 ) 

. 045 
(2 . 34 ) 

. 06 

3. 0 0 
. 00 

2 . 9 0 9 
( . 71 ) 

- . 0 0 2 
( 0 90 ) 

. 000 
( 0 01) 

. 00 2 
( . 1 6) 

0 017 
(1. 26 ) 
- . 019 

( 0 47 ) 
. 031 

( 0 92 ) 

. 004 
( 0 81) 

- . 008 
(1. 35 ) 
- . 002 

( 0 67 ) 
. 001 

( 0 55 ) 
. 002 

(1. 35) 
- . 002 

(1 . 18) 
. 009 

( 0 7 6) 
.00 0 

(. 0 2 ) 
. 0 16 

(1. 59 ) 
- . 02 5 

( 2 0 52 ) 
. 0 0 0 

( 0 06 ) 

- . 001 
( 0 68 ) 

0 022 
(13 0 12 ) 

- . 0 12 
(7 0 4 2 ) 
- . 000 

( 1. 31 ) 

. 02 4 
( 2 0 06 ) 

.17 

9 . 73 
. 00 



the remaining periods . Retiring at an 
older age was associated with a reduced 
probability of having the local maximum 
pattern. This is as might be expected, 
since persons retiring later may have 
saved up more during their working 
years and begin spending down sooner. 
Owning a home in 1973 increased the 
probability of having a local maximum 
pattern. This might be expected if the 
sale of the home were associated with 
an inflection point . 

A larger number of children in 
1969 was associated with an increased 
probability of having a local maximum 
pattern, whil e a larger number of 
children in 1973 was associated with a 
lower probability of having a local 
maximum pattern. This may be a 
reflection of loans, subsidies , and 
gifts made to children as part of 
estate planning . 

Retiring later over the 10 year 
survey period was associated with a 
decreased probability of having a local 
maximum pattern. As with the 
alternating pattern discussed above , 
this may be due, in part, to the 
cumulative effects of inflation over 
the period from 1969 to 1979 , where t he 
purchasing power of the dollar 
decreased by nearly one-half (using 
1969 as 100 , t he CPI in 1979 was 198 ). 

Higher real values of assets in 
1969 and 1973 were associated with a 
decreased probability of having a local 
maximum pattern, while higher levels of 
assets in 1971 was associated with an 
increased probability of having a local 
maximum . Again , market factors may be 
at work here, resulting in people 
shifting from a savings to a dissavings 
mode in the face of higher-than­
planned-for rates of inflation . 

Local Minimum . With the local 
minimum pattern , households dissave 
over some consecutive surveys and then 
begin to level off or begin to save 
over the remaining periods . 
Experiencing a change in marital status 
between 1969 and 197 1 was associated 
with an i ncreased probability of h aving 
a local min i mum pattern . In the case of 
widowhood , this change in marital 
status may mean that medical bills must 
be paid and/or some sources of income 
are lost (e.g. , pensions) and savings 
must be tapped to replace some income 
before insurance policies are paid out 
and savings increases . Owning a home 
in 1973 is associated with a reduced 
probability of having a local minimum . 
This seems somewhat counter intuitive, 
since the longer one holds on to a non­
earning asset , t he more one would have 
to draw down other financial assets, 
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thus increasing the probability of 
having a local minimum . 

Larger household sizes in 1969 
were associated with increased 
probabilities of having a local 
minimum. This is somewhat as expected, 
since larger households require higher 
levels of resources to keep them 
running, which in turn may indicate a 
need to draw down assets early in 
retirement. 

Higher l eve l s of net real assets 
in 1969 were associated with a n 
increased probability of having a local 
minimum pattern, while higher l evels of 
assets in 1971 were associated with a 
decreased probability of having the 
same pattern. It is possible that some 
households implement a dissaving plan 
early on , but then realize that they 
cannot continue dissaving at current 
rates and expect their assets to 
sustain them throughout their expected 
lifetimes , especially in the face of 
higher inflation rates . Thus, these 
households shift from a dissavings to a 
maintenance or increased savings plan . 

Some Saving and Some Level 
Periods . This pattern is characterized 
by some periods (not necessarily 
consecut ive) of savings and some 
periods of no c hanges i n assets. There 
are no periods representing any 
dissavings in t his model (contrary to 
the life cycle hypothesis ) and t hat the 
majority of the respondents (43.5 
percent) fall into this pattern . A 
change in marital status between 1969 
and 1971 or between 1971 and 1973 was 
associated with an increased 
probability of having this pattern . In 
part , this may be a reflection of 
access to insurance resources available 
to widowed persons. 

The larger the household size in 
1969 , the greater the probability of 
having this pattern. It may be that 
larger households have more workers and 
thus more earners and/or more 
retirement benefits resulting in higher 
incomes and less need to dissave. 
Also, there may be some economies of 
scale in larger households which permit 
lower per capita expenditures and 
reduced need to dissave . Being a female 
respondent reduced the probability of 
having this pattern . Since the only 
female respondents were either not 
married in 1969 or the widows of male 
respondents , this finding is as 
expected . Older females tend to have 
lower levels of income and assets and 
thus may be more likely to have a 
pattern with some periods of dissaving . 

Higher net real assets in 1973 
were associated with an increased 



probability of having this pattern . 
Higher levels of resources mid-way 
through the survey may be a reflection 
of careful asset management (especially 
in the face of inflation) and thus 
consistent with some saving and some 
level periods. 

Increased probability of surviving 
to 1975 was associated with an 
increased probability of having this 
pattern. In part, it may be that 
surviving to 1975 is a reflection of 
good health and lower health care costs 
(with no need for dissaving) . It may 
also be that persons who "made it " to 
1975 also re-assess their life 
expectancies and adopt a set of savings 
and expenditure behaviors consistent 
with longer life expectancies ; that is , 
they continue to save as a precaution 
against longevity and future health 
care costs. 

Some Dissaving and Some Level 
Periods . This pattern is characterized 
by some periods (not necessarily 
consecutive) of dissavings and some 
periods of no changes in assets. There 
are no periods representing any savings 
in this model (contrary to the previous 
pattern) and that the smallest 
proportion of the respondents (4.2 
percent) fall into t his pattern . An 
increase in income in 1971 was 
associated with a decreased probability 
of having this pattern. This is as 
expected, since higher income levels 
might mean less need to dissave or draw 
down assets. 

Higher levels of assets in 1969 
were associated with an increased 
probability of having this pattern , 
while higher levels of assets in 1971 
were associated with a decreased 
probability of having this pattern. 
The finding with respect to 1969 assets 
is consistent with the life cycle 
hypothesis; that is, households save up 
during working years in order to spend 
down in retirement . Thus , one might 
expect households with higher levels of 
assets to be able to afford to draw 
down assets and have some periods of 
dissaving during retirement . The 
result with respect to 1971 assets may 
be more a result of precautionary moves 
of households as they consider 
inflation, employment rates , and other 
market factors. 

Increased probability of surviving 
to 1975 was associated with an 
increased probability of having this 
pattern . In part , this may be a 
reflection of living long enough to 
have time to spend down some assets . 
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Conclusions and Implications 
The data present some mixed 

messages about households ' savings 
behavi ors . For example , in some cases 
household size seems to be associated 
with economies of scale and higher 
l evels of resources (i .e ., more persons 
bringing income to the household), but 
also a need for higher levels of 
resources to maintain their level of 
living. Also, while nearly three­
fifths of the households exhibited some 
behaviors in support the life cycle 
hypothesis of dissaving during 
retirement , other households (43 
percent) continued saving, perhaps as a 
precaution against longevity and future 
health care costs, desires to leave a 
bequest , or persistence of habit. 

It is likely that there are cohort 
effects operating with this sample. 
Dissaving behaviors of other 
generations of retirees may be very 
different from this group, who may be 
influences by their experiences of the 
1930's Depression. For example, the 
effects of a change in marital status, 
primarily becoming widowed, may have 
been mitigated somewhat by legislation 
providing for survivors' benefits from 
most pensions. It may be desirable to 
extend the requirement of the provision 
of survivors benefits to all retirement 
plans and systems, including state-run 
pension funds. 

There is a need to know more about 
the behaviors of the "older-old" 
population (persons 75 and over) . For 
example, health variables were not 
significant in this study, consistent 
with the expectation that the "younger­
old" are healthier . It is necessary to 
learn more about older retirees to 
determine if changes in 
Medicare/Medicaid and other health 
policies are warranted. 

Some consideration needs to be 
given to how owner occupied houses can 
be used as an asset. Policies which 
facilitate the availability of reverse 
annuity mortgages (such as the current 
Housing and Urban Development pilot 
projects) should be explored. 
Similary , an examination of the limited 
capital gains exclusion for households 
aged 55 and over may be worthwhile, 
given current real estate values in 
some sections of the country . 

Educational efforts via the 
Cooperative Extension System should be 
made to help households understand 
subjective probabilities , realistical l y 
estimate longevity , and plan their 
retirement savings program accordingly . 
Furthermore, efforts to help retired 
households plan an appropriate 
dissavings program are needed. 
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The Consumer Expenditure survey: A Commentary 

Mark Lino, u.s. Department of Agriculture1 

The Consumer Expenditure Survey 
(CEX) of the Bureau of Labor Statistics 
(BLS) is one of t he richest nationa l 
household economic surveys available 
to researchers today. It contains a 
wealth of information on household 
characteristics, income, and 
particularly , expenditures . Although 
the CEX has many merits, there are 
issues regarding the data that BLS may 
want to consider and data users may 
want to keep in mind. 

The CEX has two parts, an interview 
component and a diary component. The 
interview component covers overall 
expenditures, whereas the diary 
component primarily covers food and 
small item purchases. Expenditure data 
from the interview portion of the CEX 
are col l ected from approximately 5 ,000 
consumer units each quarter over five 
consecutive quarters. Since the first 
interview is used for bounding purposes, 
expenditure data available per consumer 
unit are actually for four quarters. 
The sample is rotating so approximately 
one-fifth of consumer units interviewed 
are replaced by new units each quarter. 
Each quarter is deemed an independent 
sample by BLS bringing the total sample 
for a year to 20 , 000 consumer units for 
estimating aggregate expenditures. 

To obtain annua l expenditure 
estimates for consumer units, a 
researcher can employ one of two methods. 
Quarterly expenditures can be multiplied 
by four or households that participated 
in the survey for all four quarters 
could be selected a nd their expenses 
totalled . Researchers would find it 
helpful if BLS evaluated these methods 
and recommended which would be suitable 
for descriptive and multivariate 
analysis. 

Lower income households are a 
segment of the population that deserves 
particular research attention. Data 
on these households from the CEX may 
contain severe underreporting of income 
or overreporting of expe nditures. In 
1989 , the lowest income quintile of 
consumer units reported total 
expenditures of $12,119 and annual 

1 Economist, 
Agricultural Research Service, 
Family Economics Research Group 
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before-tax income of $5,720 , indicating 
they spent over twice their annual 
income. BLS is currently examining this 
potential problem with lower income 
consumer units in the CEX. Until BLS 
makes specific recommendations , CEX 
users should apply findings for low 
income households with caution. 

In the CEX, one household member 
reports on overall family expenditures. 
This reporting method may produce 
accurate results for expenditures paid 
by that member. However, reports for 
purchases made by other family members , 
particularly children, may be less 
accurate. Many parents may not be aware 
of how their teenage children spend 
al lowance money or earnings. Data users 
should be aware of this when analyzing 
CEX data on expenditures typically made 
by someone other than the person 
reporting expenses. 

CEX asset and debt data for consumer 
units differ from survey of Consumer 
Finance asset and debt data (Federal 
Reserve Board) . This information is 
gathered in a few overall global 
questions on the CEX. BLS needs to 
examine their data on assets and debts, 
and perhaps extend their questions on 
these variabl es . 

Lastly, alth ough cross-sectional 
data are appropriate for many research 
questions , other questions require 
longitudinal data. For example , how 
does the economic status of households 
change due to family composition changes 
such as divorce or the birth of a baby? 
To help answer such questions , BLS may 
wish to consider installing a 
longitudinal subcomponent to the CEX. 
A group of households interviewed in a 
year could be tracked over a multi-year 
period . Such a longitudinal component , 
combined with the cross-sectional 
component, would allow researchers to 
answer many more questions with the CEX. 



A Dialogue Among Users and Producers o f CEX Microdata 

Jane Kolodinsky , University of Vermont1 

I have had the owortunity to work 
with the Consumer Experxtiture SW:Vey on 
two occasions. '!he first was for a 
project conpleted while I was a doctoral 
student at Cornell . '!he research was 
titled "Female Labor Force Participation 
and Experxtitures on Food Away from Hare" 
(Kolodinsky 1987) . It utilized the 1980 
diary portion of the CEX. '!he second, 
and 100re major use of CEX data was for a 
project supported by the Andrus 
Foundation, "Effects of Pri ces, Incane, 
and Labor Force Participation on 
Expenditure Patterns of the Aged" 
(Kolodinsky and Walsh 1990) . A portion 
of this project has been presented at 
these ACCI meetings as "Estimating Price 
effects in the Absence of Price Data: A 
Conparison of Elderly and Non-Elderly 
Households" (Kolodinsky and Walsh 1991) . 
'lhis research utilized the interview 
portion of the 1986 CEX and included use 
of the individual, family, and Mrab 
files. 

'!he follcming outlines a list of 
pros and cons of using the survey based 
on rny experience. 

PROS 
1. Relative ease of using the survey 
if only one file at a time is 
necessary; 
2. Relative conpleteness of variables 
necessary to <::OITplte a wage rate for 
individuals; and 
3. Variety of expenditure categories 
for which data is available. 

l. Inconpleteness of income 
reporting; 
2. Iack of continuity in the family 
composit ion variable; 
3. Inability to i solate price 
effects; and, 
4. Iack of regionality for the rural 
sanple. 

When I first chose the CEX for a 
project while in graduate school, I was 
irrpressed and relieved at the relative 
ease with which the data could be 
accessed and utilized. It was easy to 
become acquainted with the data. '!he 
codebook was also straightforward. When 
only one file is required, use of the 
survey entails reading the data and 
p.llling off the variables needed. I 

would recoi'l'Q1leOO. the survey to novice 
researchers as in introduction to large 
scale, cross-section data sets. 

1Assistant Professor, Consumer Studies 

339 

For consumer econanists who use the 
household production approach in their 
work, the CEX contains all variables 
necessary to conpute a wage rate, or 
price of time, for those who work. It 
also contains variables associated with 
household productivity. '!his means that 
one is also able to estimate a 
reservation wage for persons not 
employed in the labor market when such a 
v~iable is necessary. Unfortunately, 
this pro of the data set is only as good 
as the con of inconplete income 
reporting. 

'Ihe last pro concerns the number of 
expenditure categories. A researcher is 
able to examine expenditures on 
aggregate expenditure categories, such 
as food at heme, as well as 
dissaggregate categories including such 
items as bakery items and the like. one 
can either build an aggregate category 
for the several individual items for 
which data is available or use 
categories already aggregated before the 
data is released. 

A problem that arises time and time 
again, and is discussed at all of the 
sessions I have ever attended about the 
CEX at ACCI conferences in the past, is 
inconplete income reporting. For many 
respondents, income infonnation sirrply 
isn' t available . . And, for many others, 
even a conplete li1COille reporter may have 
inconplete income reporting in total, 
given the definition of conplete income 
reporter b¥ the Bureau of Labor 
Statistics • When using a household 
production approach, where the price of 
~i.me is separated from non-wage income, 
.lnCOlrplete "conplete income reporters" 
may be included. Results of estimation 
using such respondents may be biased 
since either wage or non-wage income 
sources may not be reported for some 
persons. A common way to deal with this 
problem, and the manner in which we 
handled it in our research using an 
elderly sanple, was to utilize total 
expenditures as a proxy variable for 
total income during a period. our 
rationale was three fold: first, this 
approach takes care of discrepancies 
between reported income and spending. 
Second, income reported in a given year 
may be an inaccurate representation of 

2A conplete income reporter is one 
who has provided values for at least one 
of the major sources of income, such as 
wages and salari es, self-enq:>loyment 
income, and social security income (U. S. 
Department of Labor 1987, p .7) . 



inoane 011er time. 'Ihus , total 
experditures may be a better irx:licator 
of pennanent i.nc::are. 'Ibis has 
inplications for estimated COJ1SI.Illl>tion 
coefficients. '!hough not a perfect 
solution, there is sorte justification 
for usin;J total expenditure. 

We were interested in various 
family types in our research: sin;Jle 
arxi two adult households, as well as the 
presence of youn;.rer arxi older children 
in a household. 'Ibese factors are 
inportant when one uses the household 
~reduction approach as adult time may be 
Substitutes or OCI!lt'lements for one 
another, arxi the presence of youn;.rer or 
older children should have an inpact on 
household productivity. We fourrl, 
however, that reports of the presence of 
children of different ages was not 
c::arparable for sin;Jle versus two adult 
households. '!he question in the family 
file (COnsurrer Unit <llaracteristics an::l 
Income) irdicatin;J family type is ccxled 
as follows: 

1. husband and wife only; 
2. HjW, own children only, oldest 
child urrler 6; 
3. HjW, own children only, oldest 
child >5 , <=17; 
4. H/W, own chil dren only, oldest 
child >17; 
5. All other H/W families; 
6 . one parent, male, own children, at 
least one age < 18; 
7. one parent , female, own chil dren, 
at least one age < 18; 
8. silqle consurrers; and, 
9. other families. 

As we separated sin;Jle and two adult 
households groups, we were unable to 
include ~le variables for 
children when we corrected for the 
sample selection bias that would oocur 
if we included persons without a wage 
rate in our estimation of labor supply 
of the elderly. 

A third problem with the data set, 
arxi another one which has been brought 
up repeatedly in sessions such as this 
one, is the inability to isolate prices 
from total expenditures on irx:lividual 
items. 'Ibis problem was the inpetus to 
our research in the project, "Effects of 
Prices, rncome, an::l Labor Force 
Participation on E>q;>en:ti.ture Patterns of 
the llged. 11 However, the approach we 
took inposed many restrictions, 
inclucliiq the assumption of additivity 
of a consurrers utility function, and is 
only viable when one considers broad 
aggregates of c::x:mrodities, as all goods 
are nonnal an::l substitutes for one 
another. '!he price effects are 
calculated an::l are not driven directly 
by the data. If there are biases in 

340 

estimates obtained along the way to 
calculatin;J price effects ( inclucliiq 
estimation reduced fonn labor supply 
functions , obtainin;J structural 
coefficients of the labor supply 
function , an::l estimation of expenditure 
functions), then the reliability and 
validity of the price effects obtained 
are questionable. Still , given the 
limitation of the data as far as prices 
paid are concerned, these price 
estimates are the best we can do at the 
present time. 

Finally, if a respondent resides in 
an urban area, region of residence is 
reported. However, if a respondent 
resides in a rural area, no such region 
is given. 'Ihus, one is able to include 
urban/rural dullUny variables in 
estimation, or can use region only for 
the urban sanq:>le. It is understood that 
given the size of the rural sample, 
region can not be reported to conserve 
confidentiality. However, for our 
pw:poses, especially in future work, 
urbanjrural , and region will become 
increasin;Jly inportant. At the 
University of Vennont, COllege of 
Agriculture, we are takiiq on a mission 
in the 1990s to look at rural economic 
development. Use of large scale data 
sets such as the CEX lose some of their 
usefulness when one can not account for 
both region and urbanjrural status. 

Because the CEX has such abundant 
data about expenditures and economic and 
socio-Q.emographic variables useful to 
coOSUit¥:ll' economists, I believe 
researchers tend to 011erlook some of the 
downsides of the CEX. We manage with 
what we have because there is nothin;J 
better. Results of reserach usin;J the 
CEX tend to be quite rorust in many 
instances. Bein;J aware of potential 
problems is one way of 011ercaning any 
limitations of the data. 
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