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Marketing-Management Impacts on Produce Sales

Catherine A. Durham, Aaron Johnson, and Marc McFetridge

Produce departments are important to the profitability and competitiveness of grocery stores. Understanding how
variables beyond price and seasonality impact the demand and ultimately sales for produce is vital. This study finds
display size and the use of multiple displays to be the most powerful tools (after price) that produce managers have
available to them, but only with the right products. Also, point-of-purchase signage is found to have limited impact.
These findings are based on the estimation of a demand system of fruits with prices, advertising size and location,
display size (including multiple displays), and product origin among the explanatory variables.

The quality and type of product in the produce
department can be a major factor that attracts cus-
tomers to a store (Cook 1990), and over the past
decade the produce department has become a larger
contributor to the overall profitability of grocery
stores and supermarkets (Berner 1999; Perosio et
al. 2001; Richards 2000; Schaffner 2002). Without
a doubt, the produce department is a significant
component in the grocery retail industry, and thus
the management and marketing of this department
is important. Produce managers are responsible
for making and implementing different marketing
decisions for products within the produce depart-
ment. These decisions include pricing, display sizes,
point-of-purchase (POP) material, information on
the characteristics of the product, information on
where a product was produced, and the product
display itself. With the expectation that the aver-
age produce department will carry over 400 differ-
ent items by 2006 (Perosio et al. 2001; Schaftner
2002), it has become vital to determine how dif-
ferent marketing practices affect the profitability
of the produce department. Examining how these
marketing decisions affect the demand for produce
will provide an insight into how those decisions are
affecting sales volume and profitability of produce
departments.

This study measures the impact of marketing
strategies used by produce managers on consumer
purchasing behavior. Previous research using a
classic demand structure has shown prices, ad-
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vertisements, and income levels have an impact
on demand. In a traditional retail environment,
prices and advertisements are not the only factors
that are influencing consumers’ purchases. Factors
such as product placement, display size, and prod-
uct appearance can influence consumers’ decisions.
This study expands on classic demand models by
incorporating additional factors controlled by the
produce managers. Including these factors pro-
vides a more complete picture of the influences on
consumer purchasing behavior for fresh fruit at the
retail level.

Literature Review

Demand analysis is not new, especially for produce.
Epperson, Tyan, & Huang (1981) estimated a de-
mand system for 16 types of fresh fruit products.
More recent fruit demand analyses include You,
Epperson, and Haung (1996) using national annual
data; Richards (2000) at the household level; Brown
and Lee (2002) at the national level; and Durham,
McFetridge, and Johnson (2005) at the retail level.
Traditional demand analysis includes own and cross
prices, expenditures, and, where appropriate, sea-
sonality and advertising variables. However, the
broader social-science literature indicates that other
factors need to be taken into consideration when
evaluating consumer purchasing patterns for fresh
produce. These factors include in-store promotional
efforts, display arrangements in the produce section,
and regional branding.

Given the vast amount of resources devoted
by food firms to advertising and promotion, it is
not surprising that studies continue to confirm that
advertising and promotions can influence demand
(Durham, McFetridge, and Johnson 2002; Richards
2000; Schmit and Kaiser 2004; Vande Kamp and



Durham, Johnson, and McFetridge

Kaiser 2000). Some demand studies account for
advertising and promotions using an all-inclusive
binary variable for advertisements and promotions.
However, binary variables do not examine how the
different aspects of advertisements or promotions
impact consumer purchasing behaviors. Another
way to incorporate advertising is to use advertising
expenditures, which at least accounts for different
levels of advertising. At certain levels of aggrega-
tion these are the only plausible advertising vari-
ables to consider. However, these methods miss the
impact different types of advertising can have, and
say nothing about the attributes of the advertising.

POP has been found by a number of authors to
influence consumer behavior. Areni, Duhan, and
Kiecker (1999) found that some POP even had
negative effects (e.g. a regional winery marketing
a type of wine that is known to be from another
region/country). Allenby and Ginter (1995) found
that advertising exhibits a significant and positive
influence on the probability of choice. This effect is
particularly strong for products that were featured
in a store’s weekly fliers, suggesting that the use of
feature advertising is more effective than in-store
display advertising. Soley and James (1982) found
that the size and location of ads in the in-store fliers
matter as well.

Price promotions, which are a separate issue
from in-store flier advertisements, occur regularly.
Ailawadi and Neslin (1998) and Raju (1992) found
that the use of price promotions increased sales of
the promoted products. There is some question as
to what the consumer sees and remembers, though.
Zaichkowsky and Sadlowsky (1991) looked at the
accuracy of consumer awareness of advertised
grocery items and found that consumers routinely
underestimated the number of advertised products
and the price that these products are marked down.
Liefeld and Heslop (1985) found that when no refer-
ence price was given in conjunction with the sales
price, the consumer cannot tell whether it is a good
deal or not. This raises the question of the consum-
ers’ memory about recent promotions and how that
impacts their behavior.

Researchers have found that consumers form
price expectations based on historical pricing pat-
terns (Jacobson and Obermiller 1990; Kalwani and
Yim 1990, 1992; Krishna 1991, 1994; Krishna,
Currim, and Shoemaker 1991; Kyong-Nan and
Schumann 2001; Mazumdar, Raj, and Sinha 2005;
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Mela and Urbany 1997). However, these studies
often examine the pricing of a durable good, not a
perishable one. Richards (2000) argues that perish-
ability does play a role in consumers’ choice be-
tween fruit varieties. Therefore it is uncertain how
price promotions will impact consumer behavior.

Even though brands are limited in the produce
section (Richards 2000), Nowlis and Simonson
(1996) found that products that lack features or
brand recognition relative to other products gain
more from the introduction of a new accessory. This
may help explain why studies (Brooker, Eastwood,
and Orr 1987; Brumfield, Adelaja, and Lininger
1993), found that promoting the location of ori-
gin, especially for local product, will benefit sales
of produce. Fruit varieties therefore could have a
brand-like impact, as could regional affiliation of
the product (e.g., Washington apples).

In addition to advertising and promotion, fac-
tors related to produce department layout can be
important. For example, Inman and Winer (1998)
argue that display location is now a strategic tool
(as opposed to a short-term tactical solution). Stud-
ies have examined the impact of display locations
including end aisles and free-standing displays (Al-
lenby and Ginter 1995; Epperson, Tyan, and Huang
1981; Gagnon and Osterhaus 1985; Landry 1996;
Lemon and Nowlis 2002). The basic idea is that
different product placements will lead to different
probabilities of consumers observing the product.
What isn’t considered in these studies is the impact
of size of the display.

Quality (e.g., bruising, ripeness) of produce
should have an impact on demand (Bronnen-
berg and Wathieu 1996; Brumfield, Adelaja, and
Lininger 1993; Cook 1990; Lemon and Nowlis
2002). Durham, McFetridge, and Johnson (2002)
included a quality variable in their study based on
in-store observations. However, due to the limited
ability to continuously observe quality, it is very
difficult to adequately include a measure of quality
in an estimated model (Durham, McFetridge, and
Johnson 2005).

Seasonality is important for many food products,
and food-demand studies continue to account for
seasonal effects (Arnade and Pick 2000; Epperson,
Tyan, and Huang 1981; Winfree et al. 2004). Spe-
cifically, Nayga (1995) finds that weekly household
expenditures on fresh fruit are higher in the second
and third quarters than in the fourth quarter of the
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year. Seasonality must also be accounted for, given
that fresh, un-stored products are particularly fa-
vored in fruits and some produce types and variet-
ies are not in the produce department year-round
(Beamer and Preston 1993). Fresh fruit and veg-
etable consumption is much more seasonal than that
of other foods (Herrmann and Roeder 1998)

This body of literature indicates that many fac-
tors beyond prices and shares should be considered
when measuring consumer demand at the retail level
in a system of equations. Equation 1 represents an
idealistic list of explanatory variables:

own & cross prices

share expenditure

in-store flier ad size
in-store flier ad placement
POP signage size

(1) SFruit =f1{ lag effect of price promotions |,
location of origin
display size
display location
produce quality
seasonality

where SFruit, is the share of fruit sales for fruit type
i. The explanatory variables include the traditional
prices of the fruit type and its substitutes, as well
as share expenditures (the share of the fruit bud-
get spent on that fruit type). In addition to these
variables, we include the size of ads in the store’s
weekly fliers and the placement of these ads (e.g.,
front or back pages), the size of POP signage, the
location of origin (e.g., Washington, USA, interna-
tional), the physical size of display and its location
within the aisles, the quality of the produce, and
seasonality. Due to the limited ability to continually
observe and measure produce quality in the store,
that variable is not considered in the measured
model. Display location is also omitted from the
model due to limited variation from week to week in
produce-area arrangement. To the degree possible,
the other factors in the list are accounted for.

Methodology and Data

This study follows from classical demand mod-
els, using own and substitute prices as well as
expenditures. Analysis at the store level allows for
other variables to be incorporated. These variables
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include display sizes and location, product origin
identification, in-store flier ad size and location,
seasonality, price promotion’s residual effect, and
point-of-purchase signage sizes.

To estimate demand for apples, bananas, pears,
oranges, grapes and other hand fruit, the linear ap-
proximation of the Almost Ideal Demand System
(AIDS) was used (Deaton and Muellbauer 1980).
The AIDS is widely used in demand estimation and
its details will not be reiterated here. The model is
estimated as a system of share equations with one
dropped to avoid singularity. The form of the share
equations for the linear approximation of the AIDS
model is

(2) w,=a,+ Xy logp + plog{E/P},
J

where w, is the sales share of the ith good, ¢ is an
intercept, y, is an estimated parameter, the logp, are
logged (standardized) prices of the goods in the sys-
tem, and E/P is total group expenditure divided by
the “corrected” Stone Price index (Moschini 1995)."
As a flexible form, the AIDS satisfies the axioms
of consumer preference: reflexivity, completeness,
transitivity, and continuity. Since the budget shares
sum to one, a share equation must be omitted to
avoid a singular covariance matrix in the economet-
ric estimation. The model is simple to estimate, and
the restrictions of homogeneity and symmetry can
be imposed and/or tested. The property of adding-up
is not imposed but it allows the parameter estimates
of the equation omitted to be recovered. The model
was estimated using SAS (v. 9.0) procedure SYS-
LIN using the iterated seemingly unrelated regres-
sion specification with homogeneity and symmetry
imposed through parameter restrictions.

In many analyses the basic system of price and
expenditure is augmented with variables expected
to influence consumer demand. These may enter as
expansions of the intercept or be more fully inte-
grated to allow price and expenditure elasticities to
vary with them. In this study, because of the large
number of variables, only the simpler augmentation
of the intercept known as translating is used. In this

K
case the intercept is replaced with o, + z oy Xy,
k=1

! The corrected Stone Price Index is entered as logE — logP
with logP" = Ywlog(p,/ p,), and the p, used is the mean value
of p.
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where the x, are the added explanatory variables
and the o, are parameter estimates for those.

As discussed in the literature review, the most
commonly added variables in food-demand systems
are for seasonality, demographics, and/or advertis-
ing and promotion. In this study a broad selection of
promotional and retail-display variables have been
added. While these are selected for their value in
understanding the retail-demand environment,
there are limits to the number of variables that can
be added if the system is to be estimated. In this
analysis primary and secondary display size vari-
ables are included as explanatory variables. Using a
fully balanced set of just one display variable would
add eleven explanatory variables to each equation.
For this reason, only the retailing variables for that
product are added to each share equation.?

The data for this study were weekly purchases
from two retail grocery stores within the same chain
in the Portland, Oregon metropolitan area. The
stores had different management styles and were
located in different demographic areas. Weekly
store visits were made to record prices, location
of product origin, labeling, fruit sizes, display
sizes (each product could be displayed in multiple
locations), size of POP signage and corresponding
sensory-wording data on apples, bananas, pears,
oranges, grapes and other hand fruit.* Display lo-
cations were mapped and pictures of the produce
area were taken on a weekly basis. Printouts con-
taining data on total revenue and aggregated weekly
quantity sold organized by product look-up (PLU)
numbers were collected from the produce managers
or other personnel within the store.

Weekly availability of Gala, large Fuji, large Red
Delicious, and Granny Smith apples permitted them
to be analyzed in individual share equations. How-
ever, other varieties of apples and pears only appear
for part of the year and needed to be aggregated to
produce a continual data series for share equations.
The other apple varieties that appeared from week

2 This decision means that the adding-up condition for these
other variables cannot be applied to retrieve the parameters
for the omitted “other fruit” equation, and that the parameter
estimates can vary based on which equation is omitted. In the
analysis, various equations were systematically omitted and
the variation in estimates was minor.

3 “Other hand fruit” is the type of fruit people can eat with little
preparation, similar to apples. Other hand fruit includes kiwis,
peaches, plums, bagged fruit, and organic fruit.
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to week were aggregated based on industry descrip-
tions into either an “other sweet apples™ share equa-
tion or an “other tart apples” share equation. Pears,
bananas, oranges, grapes and other hand fruits® also
had share equations. The price for the aggregated
products was a weighted average price.

Using the linear approximate AIDS, own and
cross price elasticities can be calculated as

Yo P icia
w.

i i

3) n, = _51‘]‘ +

where Sij =1 1ifi=j and zero otherwise; all other
variables and parameters are as previously defined.
The expenditure elasticities are calculated as

@ ¢,=Lrs1.

w,
Elasticities for continuous augmenting variables
are calculated as

) Ny =2 (1-BInp) ¥ k=1,2,....k.
w.

l

Results

The demand system included an equation for Gala,
Fuji, Red Delicious, Granny Smith, Other Tart
Apples, and Other Sweet Apples, as well as for or-
anges, grapes, bananas and other hand fruit. Sum-
mary statistics by equation for each non-dummy
explanatory variable can be found in Table 1a, and
the proportions of non-zeros for dummy variables
are presented in Table 1b.

The results for the demand-system estimation are
very good. The overall system R? is 0.6884 and the
initial OLS adjusted R? for each equation is equally
respectable (Table 2). Homogeneity holds in seven

* Other sweet apples included Golden Delicious, Cameo,
Jonagold, Small Red Delicious, Small Fuji, Pacific Rose,
Honey Crisp, Sonata, and Queen apples.

3 Tart apples included Braeburn, Pink Lady, McIntosh, Southern
Rose, and Pippin apples.

©The “other hand fruit” equation was excluded from the model
to ensure that the data matrix would be non-singular.



26 July 2007 Journal of Food Distribution Research 38(2)

Table 1a. Summary Statistics for Explanatory Variables by Equation.

Variable Mean Std. dev.  Minimum  Maximum Range

Prices (not logged)

Gala 1.11 0.42 0.33 1.99 1.66
Fuji 1.18 0.45 0.39 1.99 1.60
Red Delicious 0.97 0.22 0.39 1.39 1.00
Granny Smith 1.16 0.34 0.49 1.99 1.50
Other Sweet Apples 1.05 0.29 0.3 1.72 1.41
Other Tart Apples 1.32 0.3 0.39 1.89 1.50
Pears 0.97 0.25 0.37 1.72 1.36
Bananas 0.62 0.19 0.25 0.99 0.74
Oranges 0.76 0.4 0.19 2.45 2.26
Grapes 2.03 0.72 0.58 3.99 341
Other Fruits 1.43 0.3 0.67 2.65 1.98
Display 1 (1000s of square inches)
Gala 2.14 1.78 0.00 8.70 8.70
Fuji 1.41 0.61 0.35 2.43 2.43
Red Delicious 0.75 0.29 0.35 1.29 1.29
Granny Smith 0.75 0.32 0.31 2.58 2.58
Other Sweet Apples 3.04 1.69 0.45 9.15 9.15
Other Tart Apples 1.36 0.45 0.45 2.94 2.94
Pears 3.60 1.74 0.66 9.12 9.12
Bananas 2.41 0.29 1.16 3.04 3.04
Oranges 5.74 3.18 0.53 20.16 20.16
Grapes 2.35 1.52 0.70 8.64 8.64
Display 2&3 (1000s of square inches)
Gala 0.94 2.45 0.00 16.20 16.20
Fuji 0.76 1.23 0.00 7.68 7.68
Red Delicious 0.13 0.57 0.00 4.28 4.28
Granny Smith 0.06 0.35 0.00 2.21 2.21
Other Sweet Apples 0.68 1.42 0.00 7.01 7.01
Other Tart Apples 0.33 0.96 0.00 3.84 3.84
Pears 0.52 1.20 0.00 6.63 6.63
Bananas 0.01 0.08 0.00 0.90 0.90
Oranges 1.11 2.56 0.00 15.96 15.96

Grapes 0.06 0.31 0.00 2.66 2.66
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Table 1a. Summary Statistics for Explanatory Variables by Equation (Continued).

Variable Mean Std. dev. Minimum  Maximum Range

Log Average POP (from square inches)

Gala 4.29 0.93 0.00 6.46 6.46
Fuji 4.20 0.82 2.48 5.64 5.64
Red Delicious 3.46 0.88 2.48 5.95 5.95
Granny Smith 3.56 0.95 2.48 5.44 5.44
Other Sweet Apples 3.85 0.91 2.48 5.95 5.95
Other Tart Apples 3.46 0.94 2.48 5.43 5.43
Pears 4.18 0.57 2.48 5.61 5.61
Bananas 4.55 0.66 4.05 7.24 7.24
Oranges 4.58 0.64 2.48 6.19 6.19
Grapes 3.72 0.87 2.30 5.07 5.07
Front ad size (square inches)
Bananas 2.42 5.67 0.00 24.38 24.38
Grapes 1.83 5.21 0.00 31.22 31.22
Back ad size (square inches)
Gala 1.06 4.79 0.00 40.38 40.38
Fuji 0.65 2.38 0.00 16.00 16.00
Red Delicious 1.68 5.87 0.00 40.38 40.38
Granny Smith 1.25 4.95 0.00 40.38 40.38
Other Sweet Apples 0.47 1.65 0.00 18.38 18.38
Other Tart Apples 0.17 0.73 0.00 5.33 5.33
Pears 0.18 0.59 0.00 5.27 5.27
Bananas 1.70 5.20 0.00 33.13 33.13
Oranges 0.77 2.57 0.00 20.25 20.25
Grapes 1.16 3.39 0.00 21.00 21.00

Table 1b. Proportion of Dummy Variables Non-Zero.

Variable International Northwest Lag low price  Bag availability
Gala 0.13 0.08 0.53

Fuji 0.11 0.34 0.39

Red Delicious 0.37 0.43
Granny Smith 0.37 0.51
Other Sweet Apples 0.52 0.13
Other Tart Apples 0.19 0.32 0.06
Pears 0.06 0.06

Bananas 0.37 0.21

Oranges 0.07 0.16

Grapes 0.37 0.13 0.49
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of ten equations. Tests of symmetry restrictions
were rejected at the five-percent level in 12 of 42
pairs (28 percent of the pairs) but only in four at the
one-percent level. Results presented are with sym-
metry and homogeneity imposed. The variables of
seasonality and store (dummy variable to account
for store differences) behave as expected, as do the
intercept coefficients.

Further evidence of a well-specified system of
equations is the findings for the calculated elastici-
ties for price and expenditure variables. The elastici-
ties were calculated with Equations 3 and 4 using
the mean shares and prices with the coefficients es-
timated in the model (Table 3) as shown in Equation
2 as needed. These elasticities (Table 4) conform to
expectations of demand-system theory. Own-price
elasticities are negative and most of the cross-price
clasticities are positive, indicating substitute prod-
ucts. The estimated expenditure elasticities are also
in line with demand theory (Table 4).

Given that the estimated demand model is well-
behaved, the remainder of this section will focus on
the marketing-management-related variables. The
estimated coefficients for the marketing-manage-
ment variables are presented in Table 5. The size
of display was split into two groups to account for
the effect of multiple displays as well as the size
of the presentation to the customer. Displayl is
the size, in 1000s of square inches, of the primary
display as determined by surface area. Display2&3
is the sum of any additional displays of the same
variety. “Log Average POP Size” is the natural log
of the POP signage, measured in square inches, as-
sociated with a specific display (e.g., sign saying
“Hood River Pears”). “Ad Size Front” and “Ad
Size Back” are the size in square inches of ads that
appeared on the front or back page of the in-store
flier, respectively. International and Northwest are
two location-of-origin variables that were tracked.
“Lag Low Price” is the variable to account for im-
pacts from a deep price discount the previous week.”
Finally, “Bag Available” accounts for whether a bag
of the same variety was also offered for sale in the
produce section.

The estimated coefficients for Displayl are sig-
nificant for Gala, Fuji, Other Sweet Apples, Other
Tart Apples, Pear, and Grape equations, and all of

" Deep price discounts were limited to bananas, oranges, and
grapes.
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these six coefficients are positive. The typical effect
from the primary display size is an increase in share
of about 0.005 per thousand square inches. To put
this in perspective, the display for a single apple
variety is between 745 and 2100 square inches. In
the stores examined a single primary display for
a varietal could drop as low as 310 square inches.
Because typical variations in display size are often
on the order of 100%, consideration of elasticities
is meaningless, as it would be quite small.® Suffice
it to say that changes in display size generally have
a sizable, positive impact on sales share.

Occasionally, a product is presented in two or
even three locations, the idea being that the more
offerings there are of a product, the more likely it
is that people will observe and buy it. This is sup-
ported by the Display2&3 estimated coefficients.
They are significant for every equation except ba-
nanas and oranges. For bananas and oranges, the
lack of secondary-display-size impact coincides
with lower price elasticities and greater overall
primary display space. The sign of Display2&3 is
positive for each of the estimated coefficients except
for grapes. One possible explanation for this effect
on grapes is the popularity of grapes with children,
making them highly sought after by parents. Thus
the primary display gets prime real estate in the
produce area and the secondary display is in a less
desirable location. In any case, grapes are the only
fruit variety where it is a disadvantage to be split
into two displays.

In comparing the impact of Displayl versus
Display2&3, the more price-elastic products have
greater payoffs from changes in primary display
space (e.g., Gala, Fuji, Red Delicious, Other Sweet
Apples, and Other Tart Apples) versus offering mul-
tiple displays. But increasing the number of displays
for products that are closer to being unitary elastic
(e.g., price elasticity is equal to 1.0) produces a
larger impact on demand than do changes in Dis-
playl. Price-inelastic products, on the other hand,
could have less space devoted to them than they
currently enjoy because customers will seek them
out (e.g., bananas are not significantly impacted by
changes in either Displayl or Display2&3). Thus

§ Given these large variations in values, elasticities for
Display! for Gala apples, for example, would be only 0.033,
and of course a one-percent change in display size would not
be discernable to consumers and is less than our square-inch
measure would capture.
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Durham, Johnson, and McFetridge

produce managers should allocate space and decide
which products get multiple displays based on the
price elasticity of each product.

The size of POP signage rarely has a significant
impact (only for the Gala, Red Delicious, and Grape
equations), though it is positive as expected when it
is significant. In this study, produce managers had
adopted standardized signs over the study period
and the size of POP signs stabilized. This stabiliza-
tion, or reduction of variability, reduces the ability
of'the estimation to detect an impact of signage. This
is one possible explanation for the limited number
of significant estimated coefficients.

The promotional options produce managers have
at their disposal include highlighting products in the
store’s weekly flier or circular. The size of the ad and
the placement in the circular is accounted for with
the “Ad Size-back” and “Ad Size-front” variables.
The size of the ad on the back page of the flier has
limited influence; only the Gala, Granny Smith,
Other Sweet Apples, and Oranges equations show
significant impact, and Orange and Other Sweet Ap-
ples have negative (though quite small) estimated
coefficients. Due to limited observations for front
page ads, only bananas and grapes have “Ad Size-
front” variables, and the estimated coefficients are
positive. Regardless of the level of significance or
sign, the overall impact on shares of fruits should
be considered in terms of typical ad size versus
no ad. For example, the typical Gala share aver-
ages 0.026. If a four-inch-by-four-inch ad for Gala
Apples was added to the flyer, a share increase of
0.007 (= 0.00045*16) would be expected. This is
about a 28 percent increase in the product share.

Product-origin variables had mixed results. The
International variable, a dummy variable denoting
that the item is labeled as a product from another
country, is only significant in the case of pears and
oranges, having a negative effect on the share of
pears and a positive effect on the share of oranges.
Because both of these fruits are aggregates of mul-
tiple varieties, the dummy variable was calculated
by weighting sub-variety dummy variables by the
display share of that sub-variety. This weighted
dummy variable may be influencing results, par-
ticularly for oranges. The Northwest dummy vari-
able, a variable indicating origins in Washington or
Oregon, is similarly weighted for aggregations in
the other sweet apple and other tart apple groups.
Results indicate that Northwest origin has a nega-
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tive effect on the sweet apples but a positive effect
on the disaggregated apple varieties.

The “Lag Low Price” variable is a dummy vari-
able representing when a deeply discounted price
is offered in the previous week. This variable is
intended to catch the effect of consumers tiring
of the variety (burnout) and/or stockpiling. This
variable is added only to the banana, orange, and
grape equations. It is not added to the apples and
pear equations because of the lack of a definitive
low-price breaking point of less than half of the
mode price. For the three included lagged low-price
dummy variables, the break points are set less than
or equal to 39 cents for bananas and oranges and
less than or equal to 99 cents for grapes. The lagged
low-price variable occurred in 21, 23, and 17 per-
cent of the banana, orange, and grape observations,
respectively. These deep discounts usually occur
because the product is being treated as a loss leader
to get the consumer into the store to buy other prod-
ucts. The estimated coefficients are significant and
negative, indicating that the loss leader one week
will experience ripple effects with lower sales the
following week for these products. The gains in
additional sales of other grocery items needs to be
considered in order to determine the overall impact
of this pricing practice, a task that is beyond the
scope of this project.

Finally, the availability of like products or fruit
varieties in bags (or boxes in the case of oranges),
is accounted for. The effect of bagged availability
was negative on the share of bulk sales when sig-
nificant.

Conclusions

Beyond price, many factors significantly affect the
demand by consumers for fresh produce. This study
identified nine marketing-management variables that
have varying degrees of influence on consumer de-
mand for fresh fruit. Display size had a positive
and significant influence on almost every variety
considered, and the size of the secondary/tertiary
displays generally had a similar impact. The size
of point-of-purchase signage in square inches was
significant in five of the ten share equations. Ads in
the in-store flyer proved to be valuable as well, with
the front-page placements having a larger impact
than other placements. The study found pears from
foreign countries to be less preferred, but foreign
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oranges were desired more. Consumers bought a
smaller share of bananas, oranges, and grapes the
week after a big price discount. Finally, the offering
of bagged fruit had limited but negative effects on
the demand for some apple varieties.

The above results have implications for pro-
duce managers, fruit suppliers, and future research
studies of this kind. First, the results indicate that
produce managers have some influence on what
produce consumers purchase, but not all tools have
equal effect. By far, the most powerful tool (after
price) is the display size and use of multiple dis-
plays. However, produce mangers need to be careful
as it is sometimes better to offer two displays rather
than building larger single displays. As for POP
signage, these results indicate that there is little to
no impact on shares. However, the limited variation
in size of POP signage may be driving that result.
The decision by produce managers to advertise in
the store’s weekly circular is a complex decision,
as the increase in sales of that variety will come at
the expense of another. However, once managers
choose to place a product on sale, it is beneficial to
push for front-page advertising space in the store’s
circular for the product, especially if payment is
required for the space; if payment is required, a
lower rate should be negotiated for a back-page ad
placement.

Producers or distributors supplying the produce
to stores can develop useful strategies from these
results as well. For example, when negotiating the
terms of the deal, consideration of display size and
the number of displays may help balance pressures
from the produce manager to keep prices low (e.g,
make up for lower margins with higher volume of
sales). Getting a spot in the in-store flyer is posi-
tive, but if the store requires the supplier to pay for
the spot it may behoove the supplier to negotiate
a front-page placement, depending on the price
difference between a front-page versus back-page
placement.

This study has attempted to account for several
factors that have never been considered collectively
before. This type of work comes with some limita-
tions, as well as ideas for future research. One such
result is that future research will need to look at the
trade-off between making larger primary displays
versus offering a second display. Whatever future
researchers tackle, a greater effort should be taken
to make sure the variables have sufficient variation.

Journal of Food Distribution Research 38(2)

It is hoped that this research will influence produce
manager who don’t currently changing practices
(e.g.: POP signage size) on a regular basis to in-
crease variation.
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