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U.S. Household Consumption of Fresh Fruits

Hua He, Chung L. Huang and Jack E. Houston

This study uses the 1987-88 U.S. Department of Agriculture Nationwide Food Con-
sumption Survey data to analyze the impacts of income, prices, and selected socioeco-
nomic characteristics on household consumption of fresh fruits. Results suggest that fresh
fruits are considered economic necessities, with own prices significantly influencing con-
sumption. Cross-price effects are generally weak and insignificant, but the number of
adults in the age group 18-64 is an important determinant of household consumption of
fresh fruits. While nutrition information and household savings have significant, positive
influences on most fresh fruit consumption, the presence of a working wife has a signifi-
cant and negative influence.

Total consumption of fresh fruits in the composition of fruits, vegetables, and other food-
United States has increased dramatically in the stuffs which will influence decision making in all
last 20 years, although the increases may differ segments of the U.S. food industry.
for specific fruits. Total fresh fruit consumption The extant literature on household consump-
increased by 21 percent between 1977 and 1987, tion patterns for fruit is incomplete in several re-
with most growth occurring after 1983 (Senauer spects. First, in most studies, fruits have been
et al.). The literature on household consumption commonly aggregated into either a single group
of specific fresh fruits remains sparse, however, (Buse and Salathe; Salathe) or a few selected
especially at the national level. This dearth of in- groups (George and King; Price and Mittelham-
formation hinders food industry and government mer). Consumption patterns or demand for spe-
responses to changing consumption patterns. cific individual items or product forms are gen-

A variety of factors are responsible for the erally ignored. Second, research that considers
observed changes in food consumption patterns, particular fruit items and product forms has been
including increases in real disposable income and geographically specific, with limited products
nutrition and health concerns. Senauer et al. sug- coverage. These studies typically have employed
gest that consumers' concerns about health and survey data obtained within the boundary of a
nutrition may be the most important factor influ- particular state, such as Georgia (Raunikar et al.),
encing the increased consumption of fresh pro- and Washington (Price et al.). Third, most cross-
duce. In addition, changes in the population sectional data contain only household expendi-
characteristics also have contributed to shifts in tures and socioeconomic information. Citing the
consumption patterns (Putnam). The aging of the examples of West and Price and of Buse and
population, smaller households, more two-earner Salathe, Cox et al. note that prices are generally
and single-person households, and an increasing not included in cross-sectional analysis, given the
proportion of ethnic minorities are the most pro- lack of price information.
nounced changes found in the composition of This study estimates the impacts of income,
U.S. population. These socio-demographic price, and other household characteristics on the
changes likely augur dietary modifications and consumption of fresh fruits at the household level
consumptive changes in both the levels and the using the 1987-88 U.S. Department of Agriculture

(USDA) Nationwide Food Consumption Survey

Authors are former graduate student, Professor and Associate (NFCS) data. Specifically, we identify and
Professor, respectively, in the Dept. of Agricultural & Applied evaluate the importance of factors that influence
Economics, University of Georgia The authors wish to thank the consumption of disaggregated fresh fruits and
two anonymousjoumal referees for their helpful comments and estimate demand elasticities of income, own
suggestions. prices and cross prices for some specific fresh
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fruits. By pinpointing key socio-demographic likelihood Tobit procedure (Amemiya) to analyze
determinants, we provide information useful to simultaneously the probability of purchase and
the fresh produce industry in developing more ef- the level of quantity consumed, using information
fective advertising and promotion programs that from both consuming and non-consuming house-
can target specific market segments. holds. From a theoretical perspective, the use of

the Tobit model assumes the existence of a
Model Specification and Estimation Method threshold, albeit unobservable, for each individ-

ual's preference function. This underlying behav-
Previous research has shown that socioeco- ioral assumption implies that unless a consumer's

nomic and demographic variables play a key role preference exceeds a threshold level, the prefer-
in explaining consumption behavior. In his re- ence would not be expressed in terms of purchase
view of the literature on food demand, Tomek or other measurable behavior. 1

cited income, household composition, and house- The Tobit model can be expressed mathe-
hold size as the three most important socioeco- matically for a typical consumer unit i, as
nomic factors that explain food consumption
variations among households. He also considered qij = Xij + lij, ifRHS > 0
other socioeconomic variables, including a meas- = .

= 0 otherwise, i=l,2,...,n.ure of assets, education of household head, occu-
pation, urbanization, region, and race. Price et al.
went beyond the traditional bounds to analyze the Where n is the number of observations, qij repre-
impact of nontraditional factors, such as liquid sent the quantity of the jth commodity consumed
assets, household management style, and psycho- by it household, Xij is a matrix of relevant ex-
logical need levels, on the consumption of fruits ogenous variables, P3j is an unknown parameter
and vegetables. Their results showed that non- vector, and lij is an independently and normally
traditional variables influenced both the type and distributed random disturbance term with mean
variety of fruits and vegetables served by Wash- zero and constant variance c 2.

ington households, while the explanatory power As Tobin shows, the expected value of q for
of the traditional variables, such as income and all households is
occupation, were relatively weak. While prices
are generally omitted in cross-sectional demand
analysis, Tomek warned that failure to account
for the effects of price variation in cross-sectional 'Alternatively, the problem of censoring may be treated as a

demand analysis might bias the income coeffi- specification error arising from sample selectivity bias and
cient downward and result in misleading demand the structural parameters may be estimated by applyingcient downward and result in misleading demand Heckman's two-step procedure. The Heckman procedure
elasticities. Mincer also suggested that conven- may appear to be less restrictive than the Tobit model in the
tional Engel analysis may be inappropriate, if sense that it allows the flexibility such that the probability
prices are not constant among all cross sections. and level of consumption may be determined by different

A common problem associated with the sets of explanatory variables. However, in practice, the same
regressors are usually used in the estimation of both the

analysis of household survey data is the occur- probability and level of consumption because of the
rence of numerous zero-value observations due to difficulty of specifying, a priori, the appropriate sets of
non-purchasing or non-consumption. If the ob- explanatory variables for each regression. In addition, some

servations of the non-purchasing households are Monte Carlo experiments have shown that the Tobit
estimator outperforms the Heckman procedure under the

discarded, then both the probability of use or non- estimator outperforms the Heckman procedure under theassumption of normality, but they both perform poorly when
use and the level of use are determined by the the errors are Cauchy (Paarsch). Also, Tobit is considered to
same consuming household characteristics. Tra- be a more efficient estimator than the Heckman procedure,
ditional regression procedures thus obtain biased especially as degree of censoring increases. In this regard,

estimates of the behavioral relationships. While we considered the Tobit model to be more appropriate, given
that the degree of censoring for the individual commodity

several prob edures can be used to overcome this varies from slightly less than 50 percent for banana to about
data problem, we employ Amemiya's maximum 80 percent for other citrus.
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E(q) = XPF(z) + af(z), households in the 48 conterminous states. Al-
though the response rate for the household com-

where z = Xp/C; and F(z) and f(z) are the stan- ponent was low, approximately 38 percent (U.S.
dard normal distribution and density function, re- Department of Agriculture), the surveys provide
spectively. Amemiya has shown that the ex- the major source of available data to study
pected value for only those purchasing house- changes in food consumption behavior patterns
holds is simply X3 plus the expected value of the and to assess the nutritional adequacy of Ameri-
truncated normal, conditional error term: can diets.

Following the suggestion of USDA Human
E(q) = E(q I q> 0) = E(q I g > -X3) Nutrition Information Service (HNIS), only

= X-3 + of(z)/F(z), housekeeping households (4,273 of 4,495 house-
holds in the data set) are used for this study. The
housekeeping household is defined as a household

where q represents the level of non-zero con- with at least one person having 10 or more ad-
sumption. Therefore, the expected value of all justed meals (of 21-meals-at-home-equivalent)
observations is directly related to the expected from the household food supply during the 7 days
value of purchasing households via F(z), the before the interview. Households with missing or
probability of non-zero consumption, as follows: incomplete information were deleted from the

sample. We also excluded from the empirical
E(q) = F(z)E(q*). (1) analysis those households with weekly incomes

that deviated from the mean value by more than
McDonald and Moffitt have suggested that a five standard deviations and those with weekly

useful decomposition of the marginal effects on incomes less than reported weekly total food ex-
(1) due to a change in the kth variable of X can be penditure. The final sample size used for this
expressed as: study contains 4,133 households.

Five fresh fruit groups were selected for
dE(q)/aXk = F(z)[dE(q*)/aXk empirical analysis: oranges, other citrus fruits,

+ E(q*)[aF(z)IXk] (2) apples, bananas, and other non-citrus fruits. The
* E Lz/ (2J dependent variables are quantities of fresh fruits

(pounds) consumed by the household during a 7-
Thus, the total change in q can be disaggre- day period. Included in the explanatory variables

gated into two, very intuitive parts: (1) the change is a set of imputed prices for individual fruit
in quantity consumed of the purchasing house- products and other major food products. As noted
holds weighted by the probability of being a pur- previously, the NFCS data do not contain price
chasing household; and (2) the change in the information. Thus, prices are obtained by divid-
probability of being a purchasing household ing quantity of food used (pounds) into the money
weighted by the expected value of consumption value of food (dollars). For non-purchasing
for such a household (McDonald and Moffitt). households, the missing prices are estimated as

the average prices for households from the same
Data and Variable Definitions geographic division (New England, Middle At-

lantic, East North Central, West North Central,
The USDA has conducted surveys of food South Atlantic, East South Central, West South

use within households and by individuals in the Central, Mountain, Pacific) and for the same sea-
U.S. since 1956 to provide the most comprehen- son (Spring, Summer, Fall, Winter). This practice
sive data available for analyzing food consump- is very similar to the mean price "grid" procedure
tion behavior and the dietary status of Americans. used by Cox et al. in their cross-sectional analysis
The most recent national food consumption sur- of household demand for fresh potatoes. The as-
vey was conducted in 1987-88 and provided data signment of divisional and quarterly average
on food consumption and dietary levels of 4,495 prices for the missing information is appropriate



He, Huang and Houston U.S. Household Consumption of Fresh Fruits 31

if the cross-sectional price differences reflect source of information on nutrition is assigned the
primarily spatial variation caused by supply value one, and zero otherwise.
conditions (Cox and Wohlgenant). 2 The increasing participation of women in the

In addition to the prices of individual fresh labor force is one of the major social and eco-
fruits, prices for some aggregate food groups are nomic trends of the last quarter century (Senauer
also calculated. These groups are dairy products, et al.). Participation in the labor market by the
grain products, meats, fresh vegetables, processed female head means there is a relative scarcity of
vegetables, processed fruits, and all other foods. time in the household because of the wife's time
The own price and aggregated group prices are spent outside the home. Therefore, working wife
included in each regression. households tend to purchase more convenience

Savings have been included infrequently in foods than households in which the female head
empirical analyses of food consumption, although of household is a full-time homemaker (Tucci).
a number of studies indicate that they should be For a household with both a male head and a fe-
recognized (Ferber). Savings include household male head, if both of them are employed, the
members' savings and cash assets. If household value of the variable for time pressure will be as-
members have more than $5,000 dollars in sav- signed the value one, and zero otherwise. For a
ings and cash assets, the dummy variable for single-headed household, however, if the house-
household savings is set to one, and zero other- hold head is employed, then the household is as-
wise. signed the value of a time-pressured household.

We divide the sources used by consumers to Other independent variables include educa-
obtain information on the nutrition, health, and tion, household composition, occupation, sea-
safety of foods into four groups: (1) nutritional sonality, region, urbanization, and race. Except
profession and government, which includes doc- for education and household composition, all
tors, nurses or other health professionals, nutri- these variables are coded as binary variables. The
tionists, dietitians, home economists or extension variable of education is measured by years of
agents, and government or health organization schooling completed. For double-headed house-
publications; (2) relatives or friends; (3) media, holds, years of education for the male or female
which includes radio, television, newspapers, head with the greater number of years represents
magazines or books; and (4) food industry, which household education level. To capture the effect
includes food company publications, food pack- of variations in household size, the composition
ages or labels. If the household obtained infor- of household is specified into six categories by
mation from one of the sources above during the age and gender.
past year, then the value of the variable for that We distinguish the occupational groups by

four categories: white collar, blue collar, farmer,
and other occupation. Persons employed as pro-
fessional/technical, manager/officer/ proprietor,

2 As discussed by Cox and Wohlgenant, the calculated price or clerical/sales workers are considered white
may reflect consumer choice of quality as well as changes in collar. Craftsmen/foremen, operatives, and serv-
supply conditions. Thus, they suggested that the imputed i i T 
price should be adjusted for quality variations before it is
used for estimating demand functions from cross-sectional gory "other occupations" excludes those identi-
data. However, their study of quality effects in cross- fled above. For households with both male and
sectional prices for three broad aggregates of vegetable female heads, if at least one of them belongs to
products concludes that quality correction did not have much the white collar, then the occupation for the
impact on the price variables, and it is unlikely that using
unadjusted prices will cause much parameter bias (p. 914). household head is set to be white collar; other-
Given that the bias resulting from failure to adjust for quality wise, if at least one of them belongs to the blue
variations increases with the degree of heterogeneity and collar grouping, then the occupation for the
commodity aggregation, the potential distortion from using household head is set to be blue collar. The same
unadjusted prices is considered to be inconsequential as this
study is based on disaggregated and fairly homogeneous hierarchy procedure used to determine the oc-
individual commodities. cupation of household head as farmer or other oc-
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cupations. For the single-headed household, the Results and Discussion
occupation of the household head is determined
by the male head or female head accordingly. Factors Influencing Fresh Fruit Consumption

Table 1. Sample Means and Standard Deviations, The results of the Tobit analysis for individ-
1987-88 USDA NFCS ual fresh fruits are presented in Table 2. All in-

Standard come coefficients, except for banana, are positive
Variable Mean DeviationVariable Mean Deviation and statistically significantly different from zero
Household before-tax income ($/wk.) 523.65 383.46 significantly different from zero
Education of household head (yr.) 12.92 3.09 at the 0.01 significance level. As expected, the
Household age-sex composition effect of own prices on fresh fruit consumption is
(persons): negative and significant. However, cross-price

Child < 5 years 0.27 0.61 effects are generally weak and insignificant
Child 6-17 years 0.55 0.94
Adult male 18-64 years 0.76 o.64 among individual fruits. Consumption of fresh
Adult female 18-64 years 0.86 0.59 fruits is positively and generally significantly re-
Adult male 2 65 years 0.14 0.35 lated to numbers of household members in each
Adult female 2 65 years 0.20 0.41 of the age/gender groups, excepting children un-

Nutrition information sources:NutProfessitional & government 0.46 0.50 der age five with regard to oranges and other cit-Professional & government 0.46 0.50
Friends & relatives 0.24 0.43 rus. Estimated coefficients for consumption by
Media 0.53 0.50 females over 64, however, were generally more
Food industry 0.46 0.50 than double those for the younger age groups of

Black household 0.11 0.32 females and considerably higher than for males in
Time pressure 0.46 0.50
Saving 0.38 0.49 either age group. Raunikar et al. showed that the
Occupation: number of adults in a household did not have a

White collar 0.54 0.50 significant effect upon the level of banana quan-
Blue collar 0.30 0.46 tities purchased, which is inconsistent with the

Urbanization:
UCentral cit 0.23 0.42 results of this study. All the age/gender groups
Suburban 0.48 0.50 demonstrate positive and significant relationships
Nonmetro 0.29 0.46 with banana consumption.

Region: An unexpected finding is that households
Northeast 0.21 0.40 with time pressure, such as working wife house-
North Central 0.26 0.44
South 0.34 0.47 holds, consume significantly less fresh bananas.
West 0.19 0.39 Bananas are used in salads and cooking, besides

Season: snacks. This may mean the less time-pressured
Spring 0.29 0.46 households have the greater opportunity to obtain
Summer 0.40 0.49aller 0.15 036 and prepare bananas in home consumption. Other

Winter 0.16 0.37 citrus fruits also carry a negative value for time
pressure, while the signs for the variables educa-

Seasonality is measured as Spring, Summer, tion and savings were both positive for this group.
Fall, or Winter. The four primary census regions Households with savings of more than 5,000
of the U. S. (Northeast, North Central, South, and dollars consume significantly more apples, ba-
West) represent regions of residence. Urbaniza- nanas, other citrus, and other non-citrus fresh
tion of residence is measured as central cities, fruits than households with lower reported sav-
suburban areas and non-metro areas. The dis- ings. The effects of education on fresh fruit con-
tinction as white, black, and other race serves to sumption are positive and generally significant.
measure racial category. Table 1 presents de- These results are consistent with the findings of
scriptive statistics for the included variables of Price et al., which showed that higher educated
interest in this paper. households tended to consume more nutritious

fresh items.
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Table 2. Tobit Regression Results on Household Consumption of Fresh Fruits
Variable Orange Other Citrus Apple Banana Other Non-citrus

Constant -0.68 -2.67 -0.89 -0.44 -10.62"
(-1.06) (-3.20) (-1.57) (-0.90) (-5.25)

Income 0.6E-2' 0.001 0.5E-2** 0.2E-2 0.004***
(2.77) (5.73) (2.74) (1.14) (5.63)

Price:

Orange -0.98"' -0.67" 0.48** 0.17 -0.36
(-4.21) (-1.89) (1.98) (0.81) (-0.41)

Other Citrus -0.21' -0.61*** -0.02 -0.08 0.50**
(-2.37) (-7.16) (-0.24) (-1.27) (1.90)

Apple -0.28 -0.20 -1.91*** -0.09 0.90
(-0.79) (-0.44) (-6.61) (-0.34) (0.81)

Banana -0.44 -1.32** 0.22 -1.27*** 0.66
(-0.78) (-1.85) (0.45) (-3.25) (0.38)

Other Non-citrus 0.07 -0.31* -0.17 -0.21** -4.95***
(0.41) (-1.42) (-1.16) (-1.69) (-10.97)

Vegetables 0.08 0.88*** -0.11 0.30* 1.57**
(0.31) (2.78) (-0.47) (1.56) (1.92)

Dairy Products 0.15 0.28 -0.03 -0.31** 0.69
(0.69) (1.09) (-0.15) (-1.71) (1.08)

Grain Products -0.12' -0.11 -0.10* -0.05 -0.39**
(-1.64) (-1.27) (-1.64) (-0.93) (-1.79)

Meat Products -0.08 -0.05 -0.16** -0.04 0.41*
(-0.76) (-0.39) (-1.76) (-0.49) (1.32)

Processed Vegetables -0.08 0.11 0.10 0.08 0.36
(-0.80) (0.86) (1.10) (1.01) (1.17)

Processed Fruits -0.04 0.54*** -0.27* -0.35*** -0.55
(-0.22) (2.42) (-1.62) (-2.37) (-0.93)

All Other Food Products -0.14" -0.09 -0.12*** -0.04 -0.37**
(-2.32) (-1.21) (-2.60) (-1.07) (-1.99)

Household Composition:

Child < 5 yr. -0.06 -0.22* 0.24*** 0.18** 1.03***
(-0.56) (-1.59) (2.69) (2.30) (3.26)

Child 6-17 yr. 0.37*** 0.26*** 0.41*** 0.30*** 0.25
(5.66) (3.00) (6.89) (5.82) (1.17)

Male 18-64 yr. 0.40'" 0.08 0.23*** 0.42*** 0.94***
(3.38) . (0.50) (2.19) (4.74) (2.51)

Female 18-64 yr. 0.27" 0.47*** 0.37*** 0.45*** 1.82***
(2.15) (2.84) (3.22) (4.65) (4.49)

Male 2 65 yr. 0.16 0.48** 0.21 0.70*** 1.75**
(0.78) (1.95) (1.16) (4.74) (2.82)

Female > 65 yr. 0.68"' 1.01*** 0.92*** 0.97*** 3.26***
(3.35) (4.03) (5.23) (6.53) (5.18)

Education 0.04' 0.05** 0.06*** 0.03* 0.03
(1.48) (1.72) (2.62) (1.43) (0.39)

Time Pressure -0.20' -0.86*** -0.06 -0.41*** -1.32**
(-1.44) (-4.73) (-0.45) (-3.93) (-3.03)

Saving -0.03 0.63*** 0.51*** 0.32*** 1.40***
(-0.23) (3.51) (4.11) (3.05) (3.21)
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Table 2. (continued)
Variable Orange Other Citrus Apple Banana Other Non-citrus
Nutrition Information Sources:

Professional 0.30." 0.19 0.32'" 0.25"' 0.71"
(2.41) (1.18) (2.88) (2.70) (1.83)

Friends & Relatives 0.04 -0.06 -0.03 -0.12 0.24
(0.26) (-0.31) (-0.25) (-1.04) (0.52)

Media 0.31** 0.23 0.14 0.20** 0.65*
(2.19) (1.24) (1.13) (1.87) (1.48)

Industry -0.01 0.51*** 0.31*** 0.23** 2.17***
(-0.09) (2.87) (2.50) (2.16) (4.99)

Season:

Summer -0.89*** -1.07*** -0.56*** 0.09 3.71***
(-6.25) (-5.81) (-4.23) (0.76) (7.67)

Fall -2.87*** -1.94*** -0.88*** -0.09 8.15***
(-10.27) (-6.77) (-4.29) (-0.52) (11.78)

Winter -1.53*** -1.14*** 0.48*** -0.18 0.08
(-7.92) (-4.76) (2.93) (-1.27) (0.12)

Region:

North Central -0.38** -0.28 0.24* -0.13 0.27
(-2.05) (-1.17) (1.48) (-0.92) (0.47)

South -0.69*** -0.25 -0.21* -0.07 -0.85*
(-3.84) (-1.12) (-1.30) (-0.51) (-1.50)

West -0.07 0.34* 0.17 0.35** 0.82*
(-0.37) (1.35) (0.98) (2.32) (1.33)

Urbanization:

Suburban 0.01 0.11 0.44*** -0.0007 0.49
(0.59) (0.53) (9.68) (-0.006) (0.98)

Nonmetro 0.05 -0.27 0.005 -0.10 -0.54
(0.31) (-1.17) (0.03) (-0.77) (-0.97)

Occupation:

Blue Collar -0.12 -0.29* -0.11 -0.24** -1.13**
(-0.74) (-1.39) (-0.82) (-1.98) (-2.27)

Farmer 0.38 -0.05 0.93** -0.16 0.85
(0.72) (-0.07) (6.89) (-0.40) (0.51)

Others -0.30* -0.21 -0.32** -0.23* -1.02*
(-1.41) (-0.80) (-1.74) (-1.50) (-1.56)

Race:

Black 0.27 0.03 -0.28* -0.47*** -0.61
(1.23) (0.12) (-1.44) (-2.85) (-0.88)

Others 0.94*** 0.81** 0.85*** -0.003 -0.45
(2.88) (1.91) (2.83) (-0.01) (-0.40)

R2 of modela 0.09 0.11 0.08 0.13 0.20
% Consuming Household 24.44 20.42 50.25 51.34 43.50
Note: Number in the parenthesis is t-value. *, **, and *** denote significant at 10%, 5%, and 1% levels, respectively.
aThe R2 measure used here is the squared correlation between the observed and expected values of each equation.
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The estimated parameters are positive and cantly higher apples consumption than do their
significant on nutrition information from gov- central cities counterparts.
ernment and health agents (except for other cit- Occupational effects on fresh fruit consump-
rus) and the food industry (except for oranges). tion are generally weak. Blue-collar-headed
These results confirm the value of those sources households have a significantly lower consump-
to decisions on the consumption of fresh fruits. tion level of other citrus, bananas, and other non-
Nutritional information obtained through the citrus fruits than their white-collar counterparts.
media has positive and significant effects on con- Farmer-headed households tend to consume sig-
sumption of all selected fruits except for apples nificantly more fresh apples than white-collar-
and other citrus. On the other hand, information headed households, while the opposite is true for
from friends and relatives has a somewhat mixed other-occupation-headed households. Consistent
and insignificant influence on the consumption of with Smallwood and Blaylock and Raunikar et
the different groups of fresh fruits. al., this study finds that both Blacks and other

Seasonal differences are significant for all race households have higher orange consumption
fruits except bananas, where there was very little than their white counterparts. Blacks consume
variation by time of year. Households consume less apples than Whites, while other race house-
more oranges in Spring than in other seasons. holds have significantly higher levels of apple
This may be due to two of the most important or- consumption than their white counterparts. Black
anges - Navel and Valencia - beginning their households also consume significantly less ba-
market seasons in November and March, respec- nanas than their white counterparts.
tively. Consumption of apples in Winter is higher
than in Spring, and consumption in Fall and Price and Income Elasticities
Summer is lower than in Spring. Apples are a
cool season crop, harvested in late Fall, so their Estimated price and income elasticities of
consumption may suggest accordingly higher included fresh fruit groups are presented in Table
preferences for fresh apples in Winter. Also, 3. The estimated income and own-price elastici-
many warm-season fruits are out-of-season in the ties for orange consumption are 0.187 and -0.567,
Winter, which may also contribute to the higher respectively. Both of these results are somewhat
apple consumption in Winter. Although techno- smaller than those from previous studies. George
logical advances - such as cold storage and con- and King obtained an income elasticity of 0.227
trolled atmosphere storage - make high quality for oranges. Studies of Raunikar et al. and Huang
apples available the year around, the additional had even higher income elasticities, 0.40 and
cost and some loss of quality incurred when using 0.487, respectively. The previous studies also
these technologies may put downside pressure on had higher own-price elasticities in terms of abso-
apple consumption in Summer and Fall. lute value. George and King, and Huang found

Regional variations and the effect of urbani- own-price elasticities of -0.663 and -0.9996, re-
zation on fresh fruit consumption appear to be spectively. Using a 1962 survey, Chapman esti-
minimal. Results show that households in the mated a much higher price elasticity for Valencia
Northeastern region generally consume signifi- oranges, ranging from -2.30 to -3.42. Overall, it
cantly more fresh fruits than their counterparts, appears that the consumption of oranges has be-
while households resided in the South had the come less responsive to income and price changes
lowest level of fruit consumption. However, in recent years. Alternatively, the non-purchaser
households in the North Central region are found effects were greater than previously anticipated.
to consume significantly more apples than those Income and own-price are important deter-
resided in the Northeast, and households in the minants of apple consumption. There is a signifi-
Western region consume significantly more ba- cant and positive relation between income and
nanas, other citrus, and other non-citrus. Fur- apple consumption, with an income elasticity of
thermore, suburban residents also have signifi- 0.114, which implies that apples are normal

goods. This supports the results of George and



36 September 1995 Journal of Food Distribution Research

Table 3. Estimated Elasticities for Selected Fresh Fruits
Variable Orange OtherCitrus Apple Banana Other Non-citrus

Price:

Orange -0.567 -0.342 0.192 0.076 -0.048

Other Citrus -0.196 -0.511 -0.012 -0.061 0.112

Apple -0.105 -0.064 -0.488 -0.025 0.079

Banana -0.110 -0.291 0.038 -0.243 0.039

Other Non-citrus 0.037 -0.150 -0.062 -0.088 -0.663

Decomposition of Price Elasticities:

Market Participation -0.437 -0.404 -0.312 -0.151 -0.471

Conditional Consumption -0.130 -0.107 -0.176 -0.092 -0.192

Income 0.187 0.416 0.114 0.045 0.278

Decomposition of Income Elasticities:

Market Participation 0.144 0.329 0.073 0.028 0.197

Conditional Consumption 0.043 0.087 0.041 0.017 0.081

King (0.142) and Raunikar et al. (0.27), but pears, peaches, grapes, and berries. Elasticities of
Huang's study found that apples were economic income and own price of the non-citrus fruits
inferior goods. Our estimated price elasticity of consumption are 0.278 and -0.633, respectively,
apple consumption is -0.488, smaller than the re- and both values are larger (in absolute terms) than
suits of George and King (-0.72), and Price and those of disaggregated non-citrus fruits - apples
Mittelhammer (-0.596). Based on the cross-price and bananas.
elasticity, oranges are substitutes for apples. Based on equation (2), the estimated own-

An interesting finding of banana consump- price and income elasticities are decomposed into
tion is that income has no significant effect. Our two components that reflect the elasticities of
estimated income elasticity of banana consump- market participation and conditional consump-
tion is 0.045, much smaller than previous results, tion, respectively. As shown in Table 3, the re-
such as 0.135 and 0.15 reported by George and sults suggest that the market participation effect
King and Raunikar et al., respectively. The own- plays a dominant role in consumption responses
price effect is significant and negative, with an due to changes in price and income. This implies
estimated elasticity of-0.243. This is also smaller that any changes in the marketing strategy are
(in terms of absolute value) than Huang's esti- likely to have much greater impacts on market
mate of -0.40 or the -0.615 obtained by George participation than on conditional consumption
and King. Overall, the comparison of income and level. For instance, if a retail store wants to pro-
price elasticities suggests that banana consump- mote sales of fresh fruits by reducing their prices,
tion is less responsive to price and income this action would have a greater impact on attract-
changes than those reported previously. ing more consumers to purchase fresh fruits than

For the group of other citrus fruits, which inducing the consumers to purchase larger quan-
includes grapefruit, lemons, limes, etc., the esti- tities because of lower prices. Conversely, if the
mated income elasticity is 0.416, more than twice price increases, more consumers would exit the
the income elasticity of orange consumption market, or purchase the individual fruits less fre-
(0.187). The estimated own-price elasticity is quently, than decrease their level of consumption.
-0.511, which is little different from the estimated Similarly, as household income increases, most
own-price elasticity of oranges (-0.567). The of the observed increases in fresh fruit consump-
group of other non-citrus fruits includes mainly tion would be accounted for by increasing prob-
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abilities of households purchasing fresh fruits in- pies. This seems to counter a general perception
stead of increasing the level of consumption. that fresh fruits are convenient goods and that

time-pressured households would tend to con-
Conclusions and Implications sume more of them. Also, the time pressure ef-

fect appears to be more prominent in this study,
Consumption of fresh fruits, in aggregate, suggesting its influence has increased during re-

has increased dramatically over the last 20 years, cent years.
although the magnitudes differ for specific fresh Since the food industry is increasingly con-
fruits. Changing consumption patterns have im- sumer-driven, information on new trends of con-
portant implications for the food industry and sumption are vital to its market strategy planning.
government. Business and policy decision mak- Based on the empirical evidence, some practical
ing require reliable measures of these changes and implications can be derived for fresh fruits pro-
the impacts of factors that may have influenced ducers, processors, and retailers. For example,
these changes. A Tobit model was specified to the study finds that consumption behavior differs
estimate these influences for three selected indi- among Whites, Blacks, and other race house-
vidual fruits - oranges, apples, and bananas - and holds. This suggests that retailers could target
two aggregated fruit groups - other citrus and specific ethnic subgroups around their location to
other non-citrus. Overall, the Tobit results seem promote fresh fruits sales. Thus, retailers near a
reasonable and consistent with previous research. black community should allocate more shelf

Generally, an increase in the standard of space to citrus fruits, while retailers close to a
living (income) results in an increase in the con- predominantly white community would empha-
sumption of fresh produce. Compared with pre- size stocks of apples, bananas, and non-citrus
vious studies, we generally obtain smaller elas- fruits.
ticities of income for the consumption of individ- Although price and income remain important
ual fresh fruits - oranges, apples and bananas. to individual shoppers of fresh fruits, their priori-
This suggests that consumption of these individ- ties in consumer perceptions may be fading. It
ual fresh fruits might have become less respon- seems that quality, nutrition, and convenience
sive to income changes than in previous periods. have become dominant themes (Senauer et al.).
Own prices of fresh produce remain important The food industry needs to change its strategies to
factors in fresh fruit consumption, while cross- accommodate these trends. Furthermore, this
price effects are generally weak and insignificant study finds that government, health organizations
among individual fruits. More importantly, the and food industry play an important role that in-
results suggest that changes in price and house- fluences household consumption of fresh fruits.
hold income affect fruit consumption primarily on Results show that these organizations are the most
the probabilities of purchasing rather than on the important sources for nutrition information that
level of conditional consumption. have positive and significant effects on fresh fruit

Age/gender classes have a significant and consumption. Thus, in order to promote con-
positive effect on most households' fresh fruits sumption of fruits, the food industry should coop-
consumption. Especially, the number of adults in erate with government agents and health profes-
the age group 18-64 is a significant determinant sionals to develop educational programs and die-
of household fresh produce consumption. Sources tary recommendations that stress the nutritional
of nutrition information appear to have different values and health benefits of increasing fruit con-
effects on most fresh fruits consumption. Results sumption.
show that nutrition professionals and government
have a consistently significant and positive influ-
ence, while friends and relatives are a weak and
insignificant source of information. Time pressure
is a significant but negative factor that affects the
consumption of most fresh fruits, except for ap-
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