
University of Tennessee, Knoxville
Trace: Tennessee Research and Creative

Exchange

Bulletins AgResearch

5-1987

Analysis of In-Store Experiments Regarding Sales of
Locally Grown Tomatoes
University of Tennessee Agricultural Experiment Station

John R. Brooker

Carol L. Stout

David B. Eastwood

Robert H. Orr

Follow this and additional works at: http://trace.tennessee.edu/utk_agbulletin

Part of the Agriculture Commons

The publications in this collection represent the historical publishing record of the UT Agricultural Experiment Station and do not necessarily reflect
current scientific knowledge or recommendations. Current information about UT Ag Research can be found at the UT Ag Research website.
This Bulletin is brought to you for free and open access by the AgResearch at Trace: Tennessee Research and Creative Exchange. It has been accepted
for inclusion in Bulletins by an authorized administrator of Trace: Tennessee Research and Creative Exchange. For more information, please contact
trace@utk.edu.

Recommended Citation
University of Tennessee Agricultural Experiment Station; Brooker, John R.; Stout, Carol L.; Eastwood, David B.; and Orr, Robert H.,
"Analysis of In-Store Experiments Regarding Sales of Locally Grown Tomatoes" (1987). Bulletins.
http://trace.tennessee.edu/utk_agbulletin/457

http://trace.tennessee.edu?utm_source=trace.tennessee.edu%2Futk_agbulletin%2F457&utm_medium=PDF&utm_campaign=PDFCoverPages
http://trace.tennessee.edu?utm_source=trace.tennessee.edu%2Futk_agbulletin%2F457&utm_medium=PDF&utm_campaign=PDFCoverPages
http://trace.tennessee.edu/utk_agbulletin?utm_source=trace.tennessee.edu%2Futk_agbulletin%2F457&utm_medium=PDF&utm_campaign=PDFCoverPages
http://trace.tennessee.edu/utk_agresearch?utm_source=trace.tennessee.edu%2Futk_agbulletin%2F457&utm_medium=PDF&utm_campaign=PDFCoverPages
http://trace.tennessee.edu/utk_agbulletin?utm_source=trace.tennessee.edu%2Futk_agbulletin%2F457&utm_medium=PDF&utm_campaign=PDFCoverPages
http://network.bepress.com/hgg/discipline/1076?utm_source=trace.tennessee.edu%2Futk_agbulletin%2F457&utm_medium=PDF&utm_campaign=PDFCoverPages
http://agresearch.tennessee.edu/
mailto:trace@utk.edu


Bulletin 655
October 1987

ible Effects

Bulletin 654

lalysis 0

. 1111 2 8 1989
UNlv. I)f \ tiM.

n-store Experiments

The University of Tennessee Agricultural Experiment Station
Knoxville, Tennessee, D. M. Gossett, Dean



Bulletin 655
October 1987

lhle Effects

Analysis of In-store Experiments Regarding
Sales of Locally Grown Tomatoes

John R. Brooker
Professor

Carol L. Stout
Graduate Research Assistant

David B. Eastwood
Professor

Robert H. Orr
Associate Professor

Department of Agricultural Economics and Rural Sociology
The University of Tennessee Institute of Agriculture

Agricultural Experiment Station
Knoxville, Tennessee

Bulletin 654, May 1987



tV

Abstract
Consumers' actual purchasing behaviors in Knoxville, Tennessee, retail chain

stores were monitored with respect to the purchase of locally grown tomatoes
versus tomatoes from other origins. The locally grown tomatoes were identi-
fied by the use of a dime-sized logo attached to each tomato. Consumer response
to the logo was positive, but minor. Probit analysis of data obtained from mail-
in questionnaires revealed that the tomato consumers' preference for fresh-
ness, nutrition, taste, and storage life outweighs their concern for where the
product is grown.
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Analysis of In-store Experiments Regarding
Sales of Locally Grown Tomatoes

Introduction
Fresh fruit and vegetable marketing on the part of growers in Tennessee

can be described as a two-category system comprised of direct market outlets
and wholesale market outlets [Brooker 1985]. The various direct market out-
lets are identified by the growers' use of a selling technique to bypass middle-
men with the intent of personally negotiating sales to the final consumer.
Wholesale market outlets encompass the middlemen between growers and buy-
ers. These middlemen include brokers, jobbers, merchants, wholesalers, and
retailers that represent the "commercial" portion of the Tennessee fruit and
vegetable marketing system.

Tennessee's fruit and vegetable industry is characterized by a majority of
small-volume producers. Direct market outlets are primarily used by the smaller
volume growers, due to the time constraints on growers personally selling the
products and the relatively small volumes that can be sold. Therefore, the pres-
sure on current direct-market opportunities is rather strong [Brooker 1985].
Some growers have been able to enter the so-called "commercial"market sys-
tem successfully by supplying restaurants and retailers without the assistance
of other middlemen; however, this represents a modest share of the produce
grown in Tennessee [Brooker 1983].

Most of the produce handled by Tennessee fruit and vegetable wholesalers
is obtained from major production regions outside of Tennessee [Brooker 1983].
Efforts by Tennessee growers to sell to Tennessee wholesalers and/or retailers
have been severely limited due to the inability of growers to grade and pack-
age the produce in volumes required by the commercial market and the ab-
sence of financial motivation for the wholesaler-retailers to handle locally grown
produce [Brooker 1983]. The Tennessee growers who currently sell through
commercial markets are able to grade, pack, and ship a suitable product to
wholesale buyers, most of whom are headquartered in other states. In other
words, most produce packer-shippers and wholesaler's retailers sell and buy
produce in trading channels that are heavily influenced by traditional trading
partners and patterns [McLaughlin 1983].

Per capita consumption of many fresh produce commodities has increased
substantially during the past 15 years. For instance, fresh broccoli consump-
tion in the United States increased from 0.5 pounds in 1970 to 2.6 pounds
in 1985 [USDA 1986]. Fresh tomato consumption increased from 10.5 to 13.4
pounds over the same period. On the other hand, fresh cabbage consumption
declined from 8.2 pounds per capita in 1970 to 7.6 pounds per capita in 1981,
the latest year for which fresh cabbage data are available [USDA 1985]. These
three vegetables are highlighted here because they were selected, along with
apples and peaches, for study in an earlier phase of this project regarding con-
sumer perceptions and attitudes of locally grown produce [Eastwood, Orr,
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Brooker 1986]. Informal discussions with growers, wholesalers, retailers, and
Extension personnel indicated these commodities had potential to become im-
portant Tennessee-grown produce.

Per capita consumption of fresh apples increased from 16.3 to 17.4 pounds
between 1970 and 1985; however, 18.3 pounds were consumed in 1980 [USDA
1986]. Consumption offresh peaches declined from 5.6 pounds per person in
1970 to 3.8 pounds in 1985. Comparable per capita consumption values for
all fresh fruits and vegetables are not available from USDA since several fruits
and vegetables were eliminated from their list of reported products in 1981.

Sales of some fresh fruits and vegetables may have increased as the result
of several factors, especially concern about nutrition [Harris 1986; Heimbach
1986; and Zind 1986]. While the long-run impact of U.S. consumers' recent
interest in fresh produce for balanced nutrition and fiber is uncertain, the short-
run impact seems to be a nationwide interest in produce production as an al-
ternative enterprise opportunity for many farmers who are searching for new
sources of income [Estes 1985; and Henkes 1987]. Based partially on projec-
tions involving a larger number of older people, who consume more vegeta-
bles than younger people, and the positive income elasticity for fresh vegetables,
the demand for fresh produce in the United States should continue to increase
over the next few years [Hamm 1986].

Considering the moderate increase in produce demand anticipated over the
next few years and the nationwide interest in expanded produce production,
growers in nonmajor production regions are concerned about the availability
of adequate markets [Estes 1985]. One market outlet that has been touted by

. many Tennessee growers as offering some potential for expanded sales of local
produce is the Tennessee retail chain stores. I Due to the competitive nature
of the retail food industry, the cost and revenue of merchandising Tennessee-
grown produce will ultimately determine whether the retailers will handle lo-
cally grown produce. An unanswered empirical question is the structure of
the consumer demand relationship for locally grown produce at retail chain
stores. Considerable demand research has been completed. regarding consumers'
interest in produce at direct market outlets, while little research has been pub-
lished regarding consumers' interest in locally grown produce at major retail
food stores [Brothers and Love 1981; Trotter and Brewer 1977].

The branding of fresh produce by food companies and the promotion of
locally produced products by State Departments of Agriculture have acceler-
ated in recent years [The Packer, Jan. 24,1987, andJan. 31, 1987]. Accord-
ing to The Packer, food companies have aggressively campaigned during the
1980's to increase their market share through brand recognition. In a 1986
nationwide household survey, branded produce items were generally rated by
consumers to be equivalent to nonbranded items [Zind 1986]. State-level spon-
sorship of produce promotion has taken numerous forms, from national tele-
vision and magazine advertisements to within-state promotions that include

IGrowers opinions obtained at marketing-oriented discussion sessions during the 1985 and 1986
annual meetings of the Tennessee Small Fruit and Vegetable Growers Association.
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the use of logo stickers. These efforts are designed to enable growers to "brand"
their products on the basis of the state in which they are grown, i.e., the ori-
gin of the produce. In the same 1986 national household survey, country- or
region-of-origin labeling of fresh produce was not identified by consumers as
a highly important criterion in selecting produce or a produce market. However,
the survey results did reveal that origin ranked above brand name in position
of importance.

Objectives
The general goal of this study was to examine consumers' actual purchas-

ing behaviors when confronted with locally grown produce for sale in retail
chain stores. Two specific objectives were to:

1. analyze consumers' actual retail store purchases of locally grown
tomatoes when presented with various pricing and labeling sit-
uations; and

2. analyze perceptions, attitudes, and socioeconomic characteris-
tics of consumers who purchased locally grown tomatoes during a
test period.

Procedure
Two different techniques were used to obtain primary data from Knox

County consumers of fresh tomatoes. First, the actual purchase activity of con-
sumers was monitored in several in-store experiments conducted in three re-
tail food stores. Second, these same consumers were asked to return a mail-in
questionnaire. (A copy of the questionnaire is included in the appendix.)

The stores were selected to provide some representation from the lower in-
come households from the inner-city versus the higher income households preva-
lent in west Knox County [Ambler 1985]. The in-store experiments were
conducted in three retail stores-one fairly close to the inner city in north Knox-
ville and two in west Knox County. 2

Within each of the participating retail stores, sales experiments were con-
ducted for four days in each of two consecutive weeks of July 1986. The ex-
periment days were Wednesday through Saturday. The initial plan involved
four experiments, which are described below. A random assignment of stores
and treatments took place. One supermarket was randomly drawn, and the
four experiments randomly assigned to each of the four-day periods. Thus,
each store had two days for each treatment. Then, the second and third stores
were drawn and the sequencing of the experiments assigned to prevent the
same experiment from being conducted in more than one store on any day.

On one day of each week in each store the base experiment was conducted.
This experiment consisted of two bulk bins of tomatoes that were of similar

2Initially, a founh store was to be included which was supposed to represent the central region
of Knoxville, but, unfortunately, the planned fourth store was unavailable.
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size and appearance. They were separated by avocados and prepackaged toma-
toes. For this base experiment there was no information as to tomato origin
of either bin, and the price per pound was the same for the tomatoes in both
bins. One of the bulk bins contained the tomatoes supplied by the retailer's
own organization, unchanged from what they routinely handled before, dur-
ing, and after the test experiments. The second bulk bin of tomatoes was stocked
with locally grown tomatoes delivered to the retailers each morning of the ex-
periment days. These locally grown tomatoes were purchased from Knoxville
area growers by a Knoxville wholesaler. 3 The wholesaler packed the tomatoes
in 20-pound cartons late each afternoon for delivery the next morning. After
packing, the tomatoes were inspected by the state inspector who graded each
delivery to certify that the tomatoes satisfied U.S. Department of Agriculture
grading standards to be classified as U.S. No.1. All of the locally grown toma-
toes were large or extra large in size. Large tomatoes measure 2 17/32"- 2
28/32" in diameter and extra large tomatoes measure 2 28/32" - 3 15/32"
in diameter.

To gather data on the effectiveness of the Tennessee Department of Agricul-
ture's logo sticker alone, one treatment pertained to charging the same price
for both products, but the locally grown tomatoes were identified by individu-
allogo stickers placed on each tomato. The stickers were supplied by the Ten-
nessee Department of Agriculture. The dime-sized stickers were white with
green lettering that read "Tennessee Country Fresh" (TCF). A larger 8-inch-
square logo was also attached to the bulk bin display of locally grown toma-
toes. This experiment was conducted once each week in each store.

The experiments during the remaining two days of each week involved us-
ing the logo identification stickers and setting the price of the locally grown
tomatoes 15 cents, 30 cents, and 50 cents per pound above the retailer's price
for the "other" bulk tomatoes. All three retail stores priced their own bulk
tomatoes at 89 cents per pound over the entire two-week period of the in-store
experiments. A listing of the experiments conducted in each store is presented
in Table 1.

Discussion of the results from the in-store sales' experiments and the mail-
in questionnaires are presented in the next two sections of this report. Exami-
nation of Table 1, recognizing that any supermarket's sales vary by day of the
week, leads to the realization that one needs to be very careful when analyzing
the results. The distribution of experiments across stores and days of the week
is not uniform. Time and cost constraints prevented the use of a sample de-
sign in which each treatment was present the same number of times for each
store each day. This limits the statistical analyses that could be applied to the
sales data.

3Several of these growers were interviewed to discuss the project and obtain information regard-
ing the cultivars they produced-Celebrity, Floramerchin, Big Seven, and California Jubilee.
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Table 1. In-store tomato sales experiments conducted in three Knoxville
metropolitan area supermarkets

Experiment'
Store no. 1 Store no. 2 Store no. 3

Date Price Label Price Label Price Label

July 7-12:
Wednesday Equal no 30 cents yes 15 cents yes
Thursday Equal yes Equal no 30 cents yes
Friday 15 cents yes Equal yes Equal no
Saturday 30 cents yes 15 cents yes Equal yes

July 16-19:
Wednesday 50 cents yes 30 cents yes Equal yes
Thursday 30 cents yes 50 cents yes Equal no
Friday Equal yes Equal no 50 cents yes
Saturday Equal no Equal yes 30 cents yes

'Prices of local and "other" tomatoes equal to each other or local tomato prices set 15, 30,
or 50 cents per pound above the price of "other" tomatoes. Label refers to use of "Tennessee-
Country Fresh" logo.

Consumer Purchases During In-store Experiments
Bulk tomato sales by week, day, store, and origin are presented in Table

2. The actual volume of sales per day varies considerably. Friday and Satur-
day have much larger overall volumes than the other two days. Thus, anyevalu-
ation of consumers' responses should adjust for this phenomenon. One
meaningful comparison is the relative proportion of total sales per day account-
ed for by the locally grown tomatoes. The average volume per day of all bulk
tomatoes sold in all 3 stores was 145 pounds on Wednesday and Thursday,
232 pounds on Friday, and 312 pounds on Saturday. One way of accommodat-
ing these considerations is to convert the daily volumes into standard-day equiva-
lents. Saturday is the chosen standard. Sales on the other days were weighted
by the reciprocal of the average volume per day relative to Saturday. This
weighting procedure permits more meaningful comparisons of sales volumes
for different days of the week.

Sales data analysis
When the prices of the local tomatoes and the "other" tomatoes were equal,

with no labeling as to origin, the local tomatoes accounted for 61 percent of
the weighted bulk tomato sales (Table 3). The produce managers in the retail
stores commented about the outstanding quality of the local tomatoes sup-
plied for these experiments. So just based on the appearance of the large, red
tomatoes, the local tomatoes outsold the "other" tomatoes. This supports
an earlier study that revealed the three most important criteria consumers use
to judge tomato quality are color, blemishes, and feel [Eastwood, Orr, Brook-
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Table 2. Bulk tomato sales at three retail chain stores by experiment week,
store, origin, and day, Knoxville, Tennessee, 1986

Origin Day of week
Week and store of tomatoes Wednesday Thursday Friday Saturday

·······························pounds················· ..............

July 9-12
Store 1 Local 100 120 200 120

Other 130 75 125 175-- -- -- --
Total 230 195 325 295

Store 2 Local 110 80 90 240
Other 45 50 100 155-- -- -- --
Total 155 130 190 395

Store 3 Local 90 130 140 220
Other 25 50 62 100-- -- -- --
Total 115 180 202 320

July 16-19
Store 1 Local 70 70 240 230

Other 20 20 35 125-- -- --
Total 90 90 275 355

Store 2 Local 60 40 140 180
Other 50 85 50 50-- -- -- --
Total 110 125 190 230

Store 3 Local 120 100 60 180
Other 50 50 150 100-- -- -- --
Total 170 150 210 280

Average per day-all tomatoes 145 145 232 312

er 1986]. The local tomatoes supplied to the retail stores on all experiment
days were graded and certified as U.S. No. 1 large and extra·large. The "other"
bulk tomatoes were also U.S. No. 1 large and extra large. The produce
managers in the retail stores said the quality of the local tomatoes supplied
for these experiments was more consistent than the local tomatoes they nor·
mally handle.

The proportion of total per day bulk tomato sales accounted for by the 10-
cally grown tomatoes increased from 61 to 69 percent when the TCF logo was
placed on each tomato and when prices were equal for all bulk tomatoes.4

The presence of the TCF logo increased sales by 8 percent relative to total

4Proportion of tomato sales is based on weight. No attempt was made to compare revenues
from sales at various prices levels and related profitability because comparable cost values to cal·
culate net returns were not available.
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sales; however, this was accomplished without any advertising to inform con-
sumers about the TCF logo and what it represented. These results seem to
support the hypothesis that the TCF logo would have a positive effect on sales
of locally grown tomatoes.

Setting the price per pound of the locally grown produce 15 cents above
the "other" bulk tomatoes, with the TCF logo present, caused the proportion
of sales accounted for by the local tomatoes to decline to 65 percent. The
proportion of local tomato sales was 64 percent when the local tomato price
was set 30 cents above the "other" tomatoes. The impact of raising the local
tomato price 15 and 30 cents was negligible in terms of reducing the share
of local tomato sales; however, a substantial reaction was obtained when the
price was set 50 cents per pound over the "other" tomatoes. The consumers'
demand for locally grown tomatoes seems to be quite inelastic over price ad-
justments up to 30 cents (33 percent) above the "other" tomatoes. Raising the
price of local tomatoes 50 cents (56 percent) above the "other" tomatoes resulted
in a 26 percent decline in the proportionate share of local tomatoes purchased.
An important inference from examination of the in-store sales experiments
is that some Knoxville consumers must perceive locally grown tomatoes as a
premium product worth a higher price than the "other" tomatoes. An unan-
swered question is whether this 15 to 30 cents price increase for local tomatoes
is adequate to cover the retailer's handling expenses and the wholesaler-
rep acker's expense of sorting, packing, and grading and still provide an ac-
ceptable return to the grower. The local vine-ripened tomatoes have a shorter
shelf-life than gassed mature green tomatoes, so there is an extra expense for

Table 3. Weighted average per day bulk tomato sales by experiment and
origin, Knoxville, Tennessee, 1986

Bulk tomatoes soldb

Experiment" Local Other Total

pounds percent pounds percent pounds percent

Equal price·
no label 201.7 61 128.8 39 330.5 100

Equal price·
TCF label 226.9 69 100.2 31 327.1 100

15 cents per pound·
TCF label 234.4 65 125.7 35 360.1 100

30 cents per pound·
TCF label 182.9 64 105.1 36 288.0 100

50 cents per pound·
TCF label 106.0 43 142.7 57 248.7 100

"See Table 1 for details of the experiments. The base price was 89 cents per pound.
bWeighted Saturday equivalent of bulk tomato sales per retail chain store.

7



Equal price - no label
Equal price - TCF label

15 cents per pound - TCF label
30 cents per pound - TCF label
50 cents per pound - TCF label

Total

6
6
3
6
3

24

more frequent, smaller deliveries to a retail store, and in the long run these
costs must be covered by the retail price. Less frequent deliveries to a retail
store may result in lost sales due to spoilage and/or lost sales due to attempts
to sell overripe tomatoes.

Estimated equations
The nature of the data gathered from the trials made it difficult to esti-

mate a sales relationship using regression analysis. Two related problems were
involved. One was the sample size due to the constraints of the amount of time,
the number of stores, and the expenses involved. This limited number of times
each experiment could be implemented (see Table 4) was compounded fur-
ther by the effect of the day of the week. The second problem was the mul-
ticollinearity between the presence of local tomatoes and the use of the TCF
logo. Of the 24 local sales observations, 18 were associated with the presence
of the logo. Regression analyses suggested the presence of multicollinearity,
and it was not possible to disentangle the two effects.

Several functional forms were estimated. These involved the use of dummy
variables to allow for changes in the intercept and interactions among the price
and local and TCF dummy variables. In addition, separate regressions were
estimated for local and other tomatoes. No significant relations.hips consistent
with economic theory were found.

The absence of interpretable estimated equations has two implications. One
is that the data limitations, outlined above, do not permit the estimation of
hypothesized relationships. The other is that since the logo only had a margi-
nal effect on sales, the label by itself does not have a statistically significant
impact. This latter implications suggests that mere use of the label would only
have a small effect on tomato sales. Within this perspective, effective use of
the logo to increase sales may require a promotional campaign regarding the
purpose of the logo sticker, i.e., relating it to attributes associated with vine-
ripe harvesting.

Table 4. Distribution of experiments

Experiment Number of trials

8
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Purchaser Responses from Mail-in Questionnaires
A total of 1,167 questionnaires was distributed to bulk tomato purchasers

in the retail food stores during the experiment days that the TCF logo was
used. Usable questionnaires were returned by 242 of these purchasers. The
low percentage of questionnaires that were returned may reflect the situation
in which many were thrown away as groceries were unpacked at home. This
discarding is considered to be randomly distributed across households, so no
significant response bias was felt to be present. Questionnaires were numbered
to identify the store, week, and day. There are two parts of the questionnaires.
One focused on tomato evaluations, and the other gathered socioeconomic in-
formation.

As shown in Table 5, more than twice as many questionnaires were received
from store number 1 than from store number 2 or 3. This may be partially
due to the procedure used for distributing the questionnaires. In store num-
ber 1, the questionnaires were handed to each bulk tomato purchaser by a
graduate research assistant, while in store numbers 2 and 3 the questionnaires
were handed to purchasers by the store's own personnel.

The number of responses by day of week was closely correlated with the
volumes sold (Table 5). Responses for the first week of the experiment were

Table 5. Distribution of mail-in questionnaire responses from purchasers
of bulk displayed tomatoes by retail store, week, and day of week,
Knoxville, Tennessee, 1986

Item Purchasers

number percent
Retail chain store where purchase was made:

Number 1
Number 2
Number 3

Total

133
58
51

242

55
24
21

100

Experiment week when purchase was made:
Week I, July 9·12
Week 2, July 16·19

Total

161
81

242

67
33

100

Day of week purchase was made:
Wednesday
Thursday
Friday
Saturday

Total

41
47
65
89

242

17
19
27
37

100

9



10

almost exactly twice that for the second week, 161 and 81, respectively. No
attempt was made to discover the number or frequency of shopping trips of
fresh tomato purchasers, but this smaller number for the second week may
reflect the number of repeat shoppers who completed a questionnaire received
the first week, but discarded the second questionnaire received during a shop-
ping trip the second week. The distribution of responses follows the volume
of tomato purchases by day of the week and by store. Only 5 percent of the
questionnaire respondents were under 25 years of age, while 30 percent reported
to be from 25 to 34 and 25 percent from 35 to 44 (Table 6). For all households
combined, 66 percent were 19 years of age and over, 18 percent between 11
and 18, and 16 percent 10 and under.

One third of the respondents reported annual household incomes of $50,000
or more. Another third reported household incomes of $30,000 to $49,999.
Seven percent of households had less than $10,000 income.

One-half of the purchasers were college graduates, and another 24 percent
reported attending 1-3 years of college. Only five percent did not graduate
from high school. Three-fourths of the responding purchasers were female.

These respondent characteristics reflect the location of store 1, which is situ-
ated in an affluent part of Knox County. The graduate assistant distributed
the survey instrument in this store and combined with the store's large volume
of sales caused the predominance of returned questionnaires to come from this
area. Relative to Knox County, this sample has a larger average household
size (2.85 versus 2.6 in the 1980 census), is more highly educated (95 percent
of the respondents had completed high school versus 64.4 percent for the 1980
census), and the median income is higher as reflected in the respondent house-
holds having a median income in the $30,000 range whereas the 1980 census
figure is $18,055 [U.S. Bureau of the Census 1984]. Consequently, the results
presented here should be interpreted within this context.

Purchasers of bulk display tomatoes were asked if they care where tomatoes
were grown when they are considering a purchase. Among the 238 respon-
dents who answered this question, 65 percent reported yes, they do care (Table
7). While this is close to two-thirds of the respondents, it is lower than might
have been expected, since 92 percent of the respondents reported purchasing
the TCF tomatoes. Even though 92 percent purchased the TCF tomatoes, just
61 percent reported being influenced in their purchase decisions by the TCF
logo. One possible inference from the responses to these three questions is that
while slightly less than two-thirds of the respondents care where tomatoes are
grown and were influenced by the TCF logo, an additional 27 to 31 percent
of the respondents must have purchased the locally grown tomatoes because
they appeared to be of higher quality than the "other" tomatoes.

Most of the respondents, 93 percent, reported that they were pleased with
the quality of the tomatoes they purchased.

When asked if they would shop at a particular store in the future if TCF
produce were available, 64 percent of the responding purchasers indicated they
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Table 6. Socioeconomic information of bulk tomato purchasers at retail
chain stores, Knoxville, Tennessee, 1986

Item Purchasers

number " percent

Age of the purchaser:
Less than 25 11 5
25 to 34 71 30
35 to 44 59 25
45 to 54 45 19
55 to 64 25 II
65 and over 24 10

-- --
Total 235 100

Age category of total household:b

Proportion of household 10 and under 16
Proportion of household 11-18 18
Proportion of household 19 and over 66--

Total 100

Size of household:
One 32 14
Two 78 34
Three 47 20
Four 53 23
Five 14 6
Six 5 2
Seven 3 1-- --

Total 230 100

Income for total household:
Less than $10,000 16 7
$10,000 to $19,999 31 13
$20,000 to $29,999 31 13
$30,000 to $39,999 55 24
$40,000 to $49,999 21 9
$50,000 and over 79 34-- --

Total 233 100

Education of the purchaser:
Less than 9th grade 4 2
9-11th grade 7 3
High school graduate 52 22
1-3 years of college 55 24
College graduate 113 49-- --

Total 231 100

Sex of purchaser:
Male 55 24
Female 179 76-- --

Total 234 100

"Number of purchasers responding to particular questions varies.
bAverage proportion values for all responding households.
Source: Mail-in questionnaires from 242 purchasers of bulk display tomatoes.
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Table 7. Responses to questions answered by purchasers of bulk tomatoes
at retail chain stores regarding their purchase decision, Knoxville,
Tennessee, 1986

Question Purchasers

number percent

Yes 155 65
No 83 35-- --
Total 238 100

Yes 215 92
No 18 8-- --
Total 233 100

Yes 143 61
No 91 39-- --
Total 234 100

Yes 217 93
No 17 7-- --
Total 234 100

Yes 143 64
No 81 36-- --
Total 224 100

Care where tomatoes are grown when
considering purchase:

Purchased "Tennessee-Country Fresh"
(TCF) tomatoes:

Influenced in purchasing decision
by the TCF logo:

Pleased with quality of tomatoes
purchased:

Shop at a particular store in the
future if TCF produce available:

Source: Mail-in questionnaires from 242 purchasers of bulk display tomatoes.

Table 8. Characteristics used by purchasers of tomatoes at retail chain stores
to judge tomato quality, Knoxville, Tennessee, 1986

Item Tomato purchasers

Color
Feel
Blemishes
Taste
Size
Origin
Shape
Price
Smell
Packaging

number •percent

94
80
69
63
45
38
37
32
29
8

224
192
165
151
107
90
88
76
70
18

'Percentages based on 239 responses to this question.
Source: Mail-in questionnaires from 242 purchasers of bulk display tomatoes.
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would shop at that store. This provides some indication, although not conclu-
siveevidence, that retailers using locally grown produce as featured items may
be able to attract some shoppers to their stores. An unanswered empirical ques-
tion for the retailers is whether the increased patronage and/or sales would
justify the additional expense of advertising and handling local produce.

Factors related to quality considerations were assessed by asking the pur·
chasers to select from ten listed measures of quality those they used to judge
tomatoes purchased at retail chain stores (Table 8). Color was selected most
frequently (94 percent of the respondents). The next three criteria selected
in descending order were feel, blemishes, and taste, 80, 69, and 63 percent,
respectively. Origin of the tomatoes was indicated as an important quality
criterion by 38 percent of the respondents. This is somewhat inconsistent with
the 65 percent who answered yeswhen asked if they care where tomatoes were
grown when considering a purchase. One explanation may be that the respon·
dents misunderstood what was meant by the word origin when listed random·
ly with the nine other quality criteria in the list. Another possible interpretation
of the inconsistent response is that respondents may have shown a preference
for local tomatoes because they thought the researchers wanted them to an·
swer in this manner. The most plausible interpretation could be that for some
respondents origin may be an unimportant criteria relative to those listed in
the survey, but when asked about origin separately, it may be a factor ceteris
pan'bus.

The purchasers responding to the mail-in questionnaire were also asked to
compare Tennessee-grown tomatoes with those tomatoes supplied from "other"
production regions. The six items they were asked to compare are taste, fresh-
ness, appearance, storage life, nutrition, and price. Taste received the largest
number of responses in the "better" category, 68 percent (Table 9). A close
second and third were freshness and appearance with 67 and 61 percent, respec-
tively, reporting that Tennessee tomatoes were "better" than the tomatoes from

Table 9. Tomato purchasers' comparisons of Tennessee-grown tomatoes with
those from other origins, Knoxville, Tennessee, 1986

Item
Tennessee versus "other" tomatoes

Worse Same Better Do not know.··· .. ·· .. ·· .. ·· .. ·· .. ·· .. ·· .. ·· .. ·· .. ··percent ---- .

Storage life
Nutrition
Price

3 16 68 13
1 18 67 14
2 25 61 12

3 33 19 45
0 26 19 55

27 30 12 31

Taste
Freshness
Appearance

'Percentages based on 231 responses to this question,
Source: Mail-in questionnaires from 242 purchasers of bulk display tomatoes,
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other origins. With respect to the "worse" category, the only item with a sub-
stantial percentage was price, with 28 percent. This reflects the effect of the
various experiments in which the locally grown tomatoes were for sale at higher
prices even though both were U.S. No.1 grade. As might be expected, three-
fourths of the respondents "did not know" or felt that nutrition was "the same"
between Tennessee and "other" tomatoes.

A more in-depth examination of the respondents' answers to questions about
origin of tomatoes purchased is possible with two-way comparisons of answers.
The purchasers responding to the mail-in questionnaire were divided into two
groups based on a yes or no answer to the question regarding concern about
where tomatoes available for purchase are grown. Cross classifying this ques-
tion with the yes or no response to the question about purchasing TCF labeled
tomatoes revealed a statistically significant relationship (chi square = 22.13
between the responses to these two questions (Table 10). In other words, there
is a strong relationship between those "who care" where tomatoes they pur-
chase are grown and those who purchase TCF labeled tomatoes.

The relationship between those purchasers "who care" and those who were
"influenced" in their purchase decision by the TCF logo was also highly sig-
nificant.' One possible interpretation of this finding could be that the TCF
logo does provide effective information to at least one segment of the shop-
ping public. More research is required to be able to estimate the potential im-
pact of such market segmentation for Tennessee produce growers and other
industry participants.

The cross tabulation of those "who care" and those who would "shop at
a particular store because TCF produce is available" revealed a significant rela-
tionship.6 One possible inference here is that the use of the TCF logo, or a
similar method to inform consumers, could be used to satisfy those shoppers
who have a desire to purchase locally grown produce.

14

Probit model
Previous research has identified socioeconomic variables that are deter-

minants of consumers' perceptions of locally grown fresh produce and deter-
minants of consumer demand for fresh produce (Eastwood, Orr, and Brooker
1986). A consumer's ability to buy is fixed by prices and income. In a two-
week period prices of all other goods are assumed constant, and the relative
price of tomatoes was all that changed. Thus, a consumer's income was the
primary determinant of the ability to buy. Buse (1986) and Campbell (1984)
found that income effects vary by income category and by product, and these
results are consistent with those of Eastwood, Orr, and Brooker in analyzing
perceptions of locally grown fresh produce.

Household characteristics other than income have also been found to af-
fect fresh produce consumption. Several researchers found educational attain-
ment to be a determinant (Adrian and Daniel 1976; Searce and Jensen 1979)

'Statistically significant at the .01 level.
6Statistically significant at the .01 level.



Table 10. Comparisons of responses to "Tennessee-Country Fresh" logo based on purchasers' concerns about origin of the
tomatoes for sale at retail chain stores, Knoxville, Tennessee, 1986

Care where tomatoes are grown:

Yes No
Item Actual Expected Percent Actual Expected Percent

Purchased the TCF Yes 152 143 66 62 71 27
labeled tomatoes: No 3 12 I 15 6 6-- -- -- -- -- --

Total 155 155 67 77 77 33

Chi·square = 22.13 Significant at .01 level

Influenced in purchase Yes 121 93 52 21 49 9
decision by TCF logo: No 32 60 14 59 31 25-- -- -- -- -- --

Total 153 153 66 80 80 34•....•
01

Chi·square = 61.6 Significant at .01 level

Pleased with quality of Yes 144 140 63 69 73 30
tomatoes purchased: No 7 II 3 10 6 4-- -- -- -- --

Total 151 151 66 79 79 34

Chi·square 4.88 Significant at .05 level

Shop at a particular Yes 107 92 48 34 48 15
store beca use TCF No 38 53 17 42 28 19
produce available: -- -- -- -- -- --

Total 145 145 65 76 76 34

Chi-square 18.23 Significant at .01 level

Total
Percent

93
7

100

61
39

100

93
7

100

63
36

99b

'Percentages based on number of responses to each cross tabulation.
bOoes not equal 100 due to rounding error.
Source: Mail·in questionnaires from 242 purchasers of bulk display tomatoes.



as well as perceptions of local produce (Eastwood, Orr, and Brooker 1986).
The age of the respondent also affects consumption (Smallwood and Blaylock
1985; Buse 1986; and Campbell 1984) and perceptions offresh produce (East-
wood, Orr, and Brooker 1986). Older shoppers tend to be more experienced
and likely to be aware of differences in tomatoes based upon where they are
grown. Two types of household occupational status are assumed to have ef-
fects. A dual working household is considered to have less time for shopping
around and home processing such as canning tomatoes, whereas the presence
of a homemaker suggests more of these activities.

The questionnaire, described earlier in this bulletin, contains the three ques-
tions that can be considered dependent variables in consumer decision mak-
ing, as well as a section on background information used to gather the
socioeconomic data on respondent households. Table 11 presents the three
dimensions of consumer behavior examined as dependent variables and how
they were measured. Variables reported in other consumer research, as noted
in the preceding section, suggested the socioeconomic information to be in-
cluded as independent variables, and Table 12 presents these variables and
their measurement.

Each of the dimensions of decision making is measured qualitatively. This
necessitates the use of a qualitative dependent variable regression -model to
estimate the effects of the hypothesized independent variables on the proba-
bilities of observing the yes/no responses. Logit and probit regressions are the
two most popular models, and with respect to the present research problem,
choosing between them is arbitrary (Hanushek and Jackson 1977). The probit
specification as developed by McKelvey and Zavoina (1975) is used here.

An overview of the probit model is found in Eastwood, Orr, and Brooker
(1986), and interested readers are referred to it for more information. Positive
(negative) significant coefficients imply that as the value of the respective in-
dependent variable increases, the probability of observing higher (lower) valued

Table 11. Dependent variables hypothesized to be affected by household
characteristics of shoppers and by attributes of fresh tomatoes for
sale at retail stores

Variable Definitiona

CARE Do you care where fresh tomatoes are grown?
(Yes = 2, No = 1)

STICKER Did the "Tennessee-Country Fresh" sticker affect your purchase
decision? (Yes = 2, No = 1)

SHOP Would you shop at a particular supermarket if you knew beforehand
that the store featured "Tennessee-Country Fresh" produce?
(Yes = 2, No = 1)

aSee Table 7 for response frequencies.
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Table 12. Independent variables hypothesized to affect tomato purchases
at retail stores

Variable Measurement'

Attribute comparisons: how do "Tennessee-Country Fresh"
tomatoes compare to other fresh tomatoes in terms of:

Freshness
Taste
Appearance
Storage life
Price
Nutrition
Both work

Homemaker

I if better; 0 otherwise
1 if better; 0 otherwise
1 if better; 0 otherwise
1 if better; 0 otherwise
1 if better; 0 otherwise
1 if better; 0 otherwise
1 if both spouses in the household are employed;
= 0 otherwise

= 1 if one person in the household is a homemaker;
= 0 otherwise

Educational attainment:

ED!
ED2
ED3
ED4
ED5

1 if 8th grade or less; = 0 otherwise (omitted category)
1 if 9th-ll th grade; = 0 otherwise
1 if high school graduate; = 0 otherwise
1 if 1-3 years of college; = 0 otherwise
1 if college graduate; = 0 otherwise

Total household income:

INCI
INC2
INC3
INC4
INC5
INC6

1 if $0-$9,999; = 0 otherwise (omitted category)
1 if $10,000-$19,999; 0 otherwise
1 if $20,000-$29,999; 0 otherwise
1 if $30,000-$39,999; 0 otherwise
1 if $40,000-$49,999; 0 otherwise
1 if $50,000 or more

Age of the respondent:

AGERI
AGER2
AGER3
AGER4
AGER5
AGER6

1 if under 25; = 0 otherwise (omitted category)
1 if 25-34; 0 otherwise
1 if 35-44; 0 otherwise
1 if 45-54; 0 otherwise
1 if 55-'64; 0 otherwise
1 if 65 or over; = 0 otherwise

'See Tables 6 and 9 for response frequencies.
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dependent variable categories increases. Probit models are estimated via maxi-
mum likelihood techniques, and estimates are asymptotically unbiased and
efficient for samples having at least 100 degrees of freedom. Independent vari-
ables can be categorical or continuous, and dummy variables are used in a
manner analogous to ordinary least squares.

Initial probit regressions were calculated for each dependent variable, and
copies of these regressions are available from the authors. The previous research,
noted above, has shown varied impacts within each category of independent
variables. Therefore, categories that had insignificant coefficients were delet-
ed and new regressions computed. It is recognized that this process may in-
troduce a pretest bias, but this is felt to be small based upon the existing
literature and use of the following procedure. A variable with an insignificant
coefficient was omitted if the remaining coefficients and standard errors did
not display pronounced changes and the log likelihood and chi square values
did not exhibit large changes.

Estimated equations
Table 13 presents the estimated probit equations based upon the steps out-

lined above. Measures of overall fit associated with each dimension of decision
making lead to inferences of significant overall relationships.- The chi square
statistics are significant, the R2-like values are relatively high for cross-section
data, and the percents correctly predicted are larger than the frequencies of
occurrence associated with the dependent variables.

Significant determinants of the care-where-grown responses fall into two
groups: comparative attributes and age distribution of the respondent. All of
the comparative criteria variables have significant coefficients. Respondents
who consider local tomatoes to have "better" freshness, taste, storage life, and
nutrition are more likely to care where tomatoes are grown, whereas those who
consider local tomatoes "better" in appearance and price are less likely to care.
These results suggest the visual appearance of local tomatoes does not lead
to consumers caring about where they are grown. Similarly, price alone does
not seem to be a reason for caring where tomatoes are grown. These results
are consistent with consumers continuing to buy comparable-grade local toma-
toes at higher prices during the in-store experiments. Older respondents, ceteris
paribus, are more likely to care where tomatoes are grown. This is assumed
to reflect their greater interest in food preparation and/ or having purchased
local tomatoes in previous time periods when local ones were all that were
available.

Comparative criteria are significant determinants of the TCF logo affect-
ing purchase decisions. Respondents who consider local tomatoes as "better"
with respect to freshness, taste, storage life, and nutrition were influenced by
the logo. The appearance rating led to respondents not being affected by the
logo. Consumers who were high school graduates or who had incomes above
the lowest category indicated they were not affected by the TCF logo. These
shoppers use other criteria than the presence of the logo in purchase decisions.
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Table 13. Results of the probit regressions

Independent Dependent variables b

variables . CARE STICKER SHOP

Constant -.507* -.269 -.647*
(_2.99)c (·.74) (-2.11)

Freshness .509* .528* .656*
(1.78) (1.84) (3.16)

Taste 1.008 * .839*
(3.27) (2.69)

Appearance -.433* -.440*
(-1.80) (-1.87)

Storage life .674* 1.190*
(2.11) (3.42)

Price -.680*
(-1.94)

Nutrition .720* .488 .771 *
(2.06) (1.51 ) (2.49)

Both work .506*
(2.09)

Homemaker 1.070*
(3.90)

ED3 -.461 *
(-1.76)

1NC2 -1.394* 1.193 *
(-2.66) (3.30)

C3 -1.345* .678*
(2.62) (2.01)

C4 -1.214 *
(-2.44)

INC5 -1.168* .898*
(-2.02) (2.36)

INC6 -1.315* .893*
(-.2.58) (3.50)

AGER2 .815 * -.868*
(1.71) (-2.98)

AGER3 1.210* -.832*
(2.45) (-2.73)

AGER4 1.065 * -.690*
(2.07) (-2.16)

AGER5 .672* 1.722 *
(1.78) (2.91)

AGER6 .767* .938*
(1.94) (1.88)

Log likelihood -1l5.16 -1l8.45 -1l4.84
Chi square 77.49 75.83 63.47
R2_liked .43 .50 .41
Percent correctly

predicted .77 .72 .77

*Significant at .05 level.
'See Table 12 for definitions.
bSee Table II for definitions.
CAsymptotic t value.
dRatio of the explained variance to the total variance.
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The third evaluation is that of store patronage being affected by the avail-
ability of local produce. Results indicate that consumers who consider local
tomatoes to have "better" freshness and nutrition are more prone to shop at
stores where local produce is available. Dual working and homemaker house-
holds are more likely to patronize such supermarkets as are most income groups
relative to the lowest with the exception of the fourth. Respondents in the 25-54
age group are less likely to be influenced by the availability of local produce.

Concluding Remarks
The in-store tomato sales experiments revealed a favorable consumer

response to locally grown tomatoes. Knoxville consumers shopping at the three
retail stores participating in this project demonstrated a positive purchasing
response towards the locally grown tomatoes on the basis of quality alone (U.S.
No.1 Extra Large and Large). Statistical analysis of the sales data revealed
that the newly developed TCF logo did not create a significant increase in sales
of local tomatoes. An important implication from this finding is that the re-
tail shoppers may need to be informed as to what the logo represents. Wholesal-
ers, retailers, and others working with the Tennessee fruit and vegetable industry
could work together to educate Tennessee consumers as to the purpose or mean-
ing of the TCF logo.

While 92 percent of the respondents to the mail-in questionnaire reported
purchasing the TCF tomatoes, only 61 percent reported the TCF logo in-
fluenced their purchase decision. Evidently, many of the local tomato pur-
chasers did so because of the physical attributes of the local tomatoes, not
because they were persuaded to buy a Tennessee-produced product. Among
the quality attributes examined, consumers ranked color, feel, and blemishes
as the three most important. Therefore, it seems apparent that the advertise-
ment and use of a logo to identify locally produced products cannot be ex-
pected to overcome a deficiency in overall quality. An unanswered empirical
question at this point is whether the marginal increase in sales is adequate to
cover the added expense to develop and use the TCF logo.

The relationship between those purchasers who reported that they care where
the product is grown and their being influenced to shop at a retail store that
featured TCF produce was statistically significant. One possible inference from
this relationship is that the TCF logo does provide effective information for
some retail shoppers. Another unanswered empirical question is the economic
impact on local growers from this type of market segmentation by retailers.

Comparative attributes seem to have major effects on purchase decisions
of caring where tomatoes are grown, whether the TCF logo affected sales, and
whether consumers would be influenced to shop at supermarkets that provid-
ed local produce. Freshness and nutrition have significant positive effects, fol-
lowed by taste and storage life. Poor appearance and price have negative effects.
Purchase decisions seem to be affected in lesser and more varied ways by so-
cioeconomic characteristics of the household.
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Based on the results of the data analyzed in this report, a reasonable mar-
keting strategy could be to build upon consumers' attribute comparisons of
local versus "other" tomatoes. Emphasis should be given to freshness, nutri·
tion, taste, and storage life. Previous research has shown that consumers need
information about these attributes, and the present results indicate that provid-
ing this needed information could have positive results. Use of the TCF logo
is a way of reminding consumers about these desirable properties. Such promo-
tional activities should be directed at broad socioeconomic groups of households.

The reader should also recognize that the results show the use of the TCF
logo alone is not enough to cause consumers to purchase the labeled product.
The logo could be involved in an overall commodity and/or industry-wide
promotional program. Further use of the logo on other produce products could
build upon the positive comparative attribute criteria (freshness, nutrition,
taste, and storage life) after they have been established for Tennessee toma-
toes. Other Tennessee-grown products can be selectively added building upon
freshness, nutrition, taste, and storage recognition associated with TCF toma-
toes. Throughout a promotional program, adequate control must be taken
to ensure that only top quality commodities are involved with the logo, as this
is the only viable way to build consumer confidence in the TCF logo. Addi-
tional research of the Tennessee logo is needed to determine consumer's per-
ceptions and attitudes toward "branding" of Tennessee produce.
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Appendix: Items on Mail-in Questionnaire
1. Do you care where fresh tomatoes have been grown when you consider pur-

chasing them? Yes No

2. Did you buy "Tennessee Country Fresh" tomatoes?
_____ yes No

3. Did the "Tennessee Country Fresh" sticker affect your purchase decision?
_____ yes No

4. If you did not purchase the "Tennessee Country Fresh" tomatoes, why didn't
you? _

5. Circle the items you use to judge fresh tomato quality?
Price Smell Color Size
Feel Taste Blemishes Shape

Packaging
Origin

6. Were you pleased with the overall quality of the tomatoes you purchased?
_____ yes No

If no, what was wrong

7. Would you shop at a particular supermarket if you knew beforehand that
store featured "Tennessee Country Fresh" produce?
_____ yes No

8. How do "Tennessee Country Fresh" tomatoes compare to other fresh toma-
toes in terms of: (circle your response)

Freshness Taste Appearance Storage life Price Nutrition
Worse
Same
Better
Do not
know

Worse
Same
Better
Do not
know

Worse
Same
Better
Do not
know

Worse
Same
Better
Do not
know

Worse
Same
Better
Do not
know

Worse
Same
Better
Do not
know

Background Information
Occupation of purchaser

Sex of purchaser: male female
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Spouse's occupation

Race: Black ____ .Asian ____ White ____ Hispanic

Age of purchaser: Under 25 35-44 55-64
_____ 25-34 45-54 65 and over

Number of people in your home, including yourself _

Of those who live here, how many are:
10 and under 11 through 18 19 and over _

Formal education of purchaser:
___ 8th grade or less high school graduate college graduate
________ 9-11th grade 1-3 years of college

Income category for total household:
__ Less than $10,000 __ $20,000-$29,999 __ $40,000-$49,999
__ $10,000-$19,999 __ $30,000-$39,999 __ $50,000 or more
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