Brian Wansink

Can Package Size Accelerate
Usage Volume?

Packaging influences usage behavior long after it has influenced purchase. Managers of consumer packaged
goods and public policy officials have, therefore, questioned whether a package’s size influences usage volume,
Although often assumed, it has never been supported. Four laboratory studies and a final study in a Laundromat
identify circumstances in which larger package sizes encourage greater use than do smaller package sizes. Unit
cost is a key factor mediating this relationship. After noting useful implications for decisions regarding package size
portfolios, sales promotions, and public policy, the author concludes by identifying other important but overlooked
factors that increase usage volume and provide research opportunities.

sumer goods to alter the portfolio of the package sizes

they offer (Elliott 1993). In making these decisions, man-
agers are beginning to speculate whether larger package
sizes accelerate a consumer’s usage volume of particular
products. Indeed, a recent memo distributed within a large
packaged goods company encouraged brand managers to
“rethink how package sizes and shapes influence (pouring)
votlume” before making package-related decisions in their
product line. In cffect, the interest of these managers is shift-
ing from how consumers choose brands to how they wuse
them (Wansink 1994a).

Although sonie managers assume that larger package
SIZES encourage consumers to use more {per usage occasion)
than smaller package sizes, the support is only anecdotal and
these assumptions are becoming a source of controversy.
Managers are interested in selling more of a product, where-
as public policy officials are interested in decreasing the
amount that a consumer wastes (Shapiro 1993). At the cen-
ter of this issue is the relationship between package size and
usage volume. My aim here is to help clarify this issue by
(1) empirically determining whether package size has an im-
pact on the usage volume of branded products and (2) in-
vestigating the reasons for any such impact.

Folkes, Martin, and Gupta (1993) suggest that compared
to small packages, one reason large packages might he ex-
pected to encourage greater use is because consumers would

Increased competition is forcing brand managers of con-
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be less concerned about running out of the product. The
greater the supply of a product (e.g., large package), the
lower the transaction (replacement) costs for using the prod-
uct and the greater the volume people are willing to use
(Lynn 1992; Worchel, Lee, and Adewaole 1975). Another
possible reason that has not yet been investigated is that unit
costs often vary inversely with package size, Because prod-
ucts from large packages are generally less expensive (per
unit) than those from small packages, they may be used in
greater volume. Understanding why package size might ac-
celerate usage has important marketing mix implications. If
any usage-related differences are caused by unit cost per-
ceptions, there are pricing and promotion implications. If
they instead are caused by supply perceptions, there arc
package size and multipack implications.

With usage variant products it is hypothesized that pack-
age size has a positive impact on product usage that can at
least be partially explained by differences in unit costs.! |
systematically test this notion in four laboratory studies and
one field study by isolating the hypothesized effect of unit
costs on usage volume from effects that could instcad be
misattributed to other explanations, such as supply, | then
discuss implications for decisions regarding package size
portfolios, sales promotions, and public policy. 1 conclude
by identifying product-related, situation-related, and pack-
aged-related factors that increase usage volume and provide
further research opportunities.

Wisage varianr products have elastic demand functions because
they have a high degree of substitutability or are able to create their
own demand when salient. These products’ usage velumes are
most affected by package size, and they are likely to include most
foods and household cleaning products (70% of consumers use a
guantity different from the amount recommended—Friedman
1988). Usage invariga: products, in contrast, have price insensitive
demand functions and are unlikely to be affected by package size
differences. These include most personal care products, such as
toothpaste and contact lens cleaner, and products with negative
consequences to overuse, such as medicines, some solvents, and
certain cooking ingredients.
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Background

Although no research has shown that package size directly
influcnces usage volume, there i1s much folk wisdom and
many anccdotes as to why researchers expect such a rela-
tionship. Such notions range {rom suggesting that large-size
packages arc more difficult to control and arc subject to
overpouring (Stewart 1994) to suggesting that people are
more willing o “Nish-up™ large-size packages because
they take up too much space in household inventory (Hen-
don 1986).

A common explanation that has been offered empha-
sizes the transaction (replacement) costs associated with re-
placing a depleted product. If depleting a produci nccessi-
tates an inconveitient trip to the store (or to the pantry), con-
sumers might use smaller packages more sparingly than
larger ones. This is consistent with findings that suggest that
scarce resources are conserved because they are overvalued
(Lynn 1989, 1992: Worchel, Lee, and Adewole 1975) and
less immediately accessible (Brock and Brannon 1992). Ina
package coniexi, the grealer the supply of a product (ic,,
large packages), the lower ihe transaction costs for using the
product and the greater volume people are willing to use.

Another explanation that has been largely overlooked is
that any such package size effects may be attributable to unit
cost differences. The unit cost explanation is as follows: [T
larger packages have lower unit costs than smaller packages,
they should be used more freely. When considening usage
variant products, any factor that decreases the perceived unit
cost of that product should correspondingly increase usage
(cf. Becker 1987). Package size 15 one such factor, Large
packages are perceived as having lower unit costs than
medivm-size packages, and medium-size packages arc per-
ceived as having lower unit costs than small packages.? As

IAlthough it is assumed that harger packages are perceived as
having lower unit costs than smaller packages of the same product.
both consumer perceptions and the empirical reality of this were in-
vestigated. Empirical support was found by examining the regular
prices of 21 national brands in 21 different preduct categories
acioss three grocery stores located in Menlo Park, California; Sioux
Ciiy. Iowa; and West Lebanon, New Hampshire. The 21 brands rep-
resented a convenience sample of products that could be purchased
in three package sizes and were available at all three stores. For 19
of the 21 brands. the large package was less expensive per unit than
the medium package. For 21 of the 21 brands, the medium package
was less expensive per unit than the small package.

The assumption that targer packages are perceived to have lower
unit costs than smaller ones was also supported by a study with 83
consumers. Consumers reciuited through Parent-Teacher Associa-
tions in New Hampshire were shown these 21 brands and asked to
estimate the price of each across three different sizes. Unit prices
were calculated froin iheir estimates. For 20 of the 21 products.
consumers estimated (ai the p < .01 level} that the large package
was less cxpensive per unit than the medium package. For all 21
products, consumers estimated {at the p < .01 level) that the price
of the medium package was less expensive per unit than the sinall
package. Although a perfect inverse relationship between package
size and unit cost may not be consistent across all sizes of all pack-
aged goods products in all countries, segments of consumers have
this perception in the United States. These perceptions aie impor-
tant because they indicate that a unit cost heuristic may be avail-
able for consumers (o evoke when they are using a branded prod-
uct with which they are familiar.
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a result, if lower unit costs are associated with large pack-
ages, large packages should stimulate greater usage voluine
than small packages. There should be, however, an eventual
point of satiation, at which usage volume levels off (Boice
1984).

I hypothesize thai larger packages encoursge greater us-
age volume (per usage occasion) than smaller packages and
ihat a portion of this usage is influenced by the perceived
unit cost of the product. It is fikely, however, that usage vol-
ume is influenced by several different factors (see Figure 1),
To investigate two of these factors-—unit costs and product
supply—four laboratory studies and one field siudy were
conducted. Study ! directly tests whether package size in-
creases usage volume. By cortrolling the fill-level (supply}
of differently sized packages, 1 investigate whether package
size has an impact on usage that is independent of supply.
This is a key departure from supply studies, because 1¢ dis-
entangles ihic confound beiween package size and supply.
Study 2 indirectly tests the umnit cost hypoihesis by deier
mining if there is a package size effect for bottled water but
not for tap water (a product perceived as “free”). Study 3 di-
rectly manipulates unit costs (i.e., sales-priced versus regu-
lar-priced) to determine whether they have an independent
impact on usage. Study 4 examines the extent to which this
relationship is curvilinear as packages become larger. in
Study 3, 1 demonstratc the differential effect of package size
on usage variant and usage invariand products in a field
study at a Laundromai.

Study 1: The Effect of Package Size
and Fill Level on Usage Volume
If large package sizes are associated with lower unit costs,
which in wrn influence usage volume, then this relationship
inust exist eveil wher ! control for supply. For instance, sup-
pose ane person pours a liguid cleaner from a half-full twe-
liter bottle and a second person pours from a full one-liter
boitle. Although both boitles have the same amount of lig-
uid in them (one liter), the person pouring from the hall-full
two-liter bottle should be less concerned about the cost of
pouring a given volume of liguid and should. therefore, pour



a greater volume. In contrast, if the same amount of liquid is
poured from both bottles, 1 would couclude that package
size has no independent impact on usage and operates only
by altering the product’s supply level.

Study | tests the hypothesis that the larger a package’s
size, the greater the volume a person uses on a given occa-
sion. This is accomplished by altering package size while
holding the total supply of the product constant. In all of the
reported studies, I investigate familiar brands in regularly
used product categories.?

Method and Procedure

Adult subjects were recruited through Parent-Teacher Asso-
ciations (PTAs) in New Hampshire and Vermont, and $6
were donated to the respective organization for each of the
98 women who participated. Two different products (Crisco
oil and Creamette brand spaghetti) in two different sizes
were selected for the study. In both cases, the larger package
held twice as much of the product as the smaller package.
The supply for each brand was held constant by leaving the
smaller package full and by using only half of the larger
package. The volume of each product was determined by the
size of the package in which each was sold.

The design of the study is a 2 x 1 between-subjects de-
sign in which package size is manipulated (small or large)
and volume is held constant. Each subject was randomly as-
signed to use either a small or large package. Two products
were used for generalizability, and the pattern of results was
expected to be similar for both products.

In individual meetings, each subject was told that some
basic home economics—related information about two dif-
ferent types of products were being collected. The subject
was then led to one of four isolated cubicles in which there
was one of the two products in one of the two package size
conditions. The research assistani assigned to each cubicle
was blind to the purpose of the study. When Lhe subject ar-
rived, the research assistant read a scenario involving the
use of the product (Crisco brand oil: “You are frying a
chicken dinner for yourself and another adult”; Creamette
brand spaghetti: “You are making spaghetti for yourself and
another adult™). The subject was asked to show how much
of the product she would use in this sitvation and then how
much money that use of the product would entail. (This es-
timate was divided by the number of units she had used, and
the resulting number was used to represent the inferred unit
cost for that particalar product. Although it is uncertain that
consumers can accurately estimaie such costs, the relative
magnitude of their difference is of greater interest than their
accuracy, per se.) After the subject left the cubicle, the vol-
umne of intended use was measured for the product. The pro-

3The wse of branded, regularly-used products can be distin-
guished from the unbranded bottles of toilet cleaner that Faolkes,
Martin, and Gupta (1993) asked college students to pour. In effect,
if unit cost mediates the relationship between package size and
usage volume, researchers are most likely to see a package size ef-
fect with regular users of a category who are using a branded prod-
uct for which they can infer unit cosis.

TABLE 1
The Effect of Package Size and Fill Level on
Usage Volumea

Volume Used
(standard deviations
in parentheses)

Small Large
Package Package
Products (full) (half-fuit)
Crisco brand oil {milliliters} 99 122*
(68) (83)
Creamette brand spaghetti {strands) 234 302*

(131) {136)

aTotal supply is held constant. Both small packages and large pack-
ages contained the same volume of oil or spaghetti.

"Difference poured between the small and large package is signifi-
cant at the p < .05 level.

cedure was repeated for all subjects.4 In the studies reported
here, subjects were neither encouraged nor discouraged
from reading the instructions on the package. Few, howev-
er, appeared to read them.

Study 1 focuses on what people do during their first pour
of a product. The dependent measure is the volume of the
product each subject indicated she would use. Subjects indi-
cated their use of oil by pouring it into a frying pan; they in-
dicated their use of spaghetti by placing it in a large (dry)
pot. The volume of oil they used was measured by pouring
the liquid into a narrow beaker. The volume of spagheiti was
measured by holding the strands together and measuring the
circumference with a tape measure; a table was developed
that enabled this circumference to be dircctly translated to a
close approximation of an individual count.

Results and Discussion

As is indicated in Table I, the hypothesis that the larger a
package’s size, the more of a product a person uses was con-
firmed across both products. A t-test for the oil indicates that
there was a difference between the usage of the small and
large packages (99 versus 122 milliliters; tog = 2.3; p < .05),
even though each contained the same supply of oil. Similar
results were found for the differences in spagheiti usage
across the small and large packages (234 versus 302 strands;
tgg = 2.0; p < .05). Package size accounted for a statistically
significant percentage of the usage variance of both oil (R?
= .072, F(l‘%) = 49) and Spaghctti (R2 = .068, F(i,96) = 45)

An inferred measure of unit cost was calculated by di-
viding each subject’s cost estimate for the volume she used
by the number of units (e.g., milliliters of oil or strands of
spaghetti) she used. As is consistent with the unit cost hy-
pothesis, subjects believed that the per unit cost of the large
package was less expensive than that of the small. This was
true for hoth the oil (ty, = 2.2; p < .05) and the spaghetti (tyg
=2.9; p < .05).

4A detailed description of the procedures for all the studics and
copies of the measurement instruments are available from the
author.
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Study 2: The Effect of Package Size
and Unit Cost on Usage Volume

The resulis from Study 1 show a postiive relationship be-
tween package size and usage volume and an inverse rela-
tionship between package size and inferences about unit
costs. Study 2 directly tests thc hypothesis that the lower the
unit cost of a product, the higher is the usage volume. To ex-
amine this hypothesis, both unit cost and package size were
manipulated to determine whether unit costs have an inde-
pendent impact on usage beyond what can be attributed to
package sizes. Package size is manipulated directly, whereas
unit costs are manipulated indirectly by examining one pred-
uct with variable unit costs (Acme brand boitled water) and
one perceived as having fixed unit costs of zero (tap water).

The ideal product to use in this study would be one that
is perceived as having a constant price per milliliter but is
not perceived as being free. Nonetheless, for the purposes of
this study, using a free product (tap water) still cnables me
to test the basic hypothesis that package size does not itself
directly influence usage. I expect that subjects use the same
amount of tap water regardless of the size of container’ from
which it is poured but that they use more bottled water when
pouring from a two-liter bottle than when pouring from a
one-liter bottle.

I also examine a competing hypothesis that people pour
more from large packages than from small packages be-
cause they use a package’s size as an “anchor” (cf. Brown
1953). thereby finding it perceptually congruent to pour
morc from larger packages. According to this compeling
perceptual congruity notion, the volume a person pours is
proportional to the size of the accompanying package. If dif-
ferences in usage are only found with bottled water, then this
is consistent with a unit cost explanation. Conversely, if dil-
ferences are found both with bottled water and tap water,
then this result is instead consistent with a package size ex-
planatton. 1 predict that a package’s size will not influence
the use of a product that has no differences in unit cost
across package sizc (¢.g., tap water).

Method and Procedure

Adult subjects were recruited from PTAs in Philadelphia,
with $4.50 donated to the respective PTA for each of the 126
women who participated. These subjects had not been in-
volved in any other study of this nature, The 2 X 2 between-
subjects design directly manipulated package size (one-liter
versus two-liter) and indirectly manipulated unit cost (bot-
tled water versus tap water), These products were chosen
because (1) they are similar, (2} bottled water has (as do all
bottled drinks) a signiticant cost-per-milliliter difference be-
tween one- and two-liter sizes (ratios of the regularly priced
products are .067¢ and .045¢ per milliliter), and (3) tap
water has no perceived cost per milliliter differcnce at the
residential level.

As in Study 1, subjects were told that some basic home
economics—related information about different topics were

3This study involves different size containers (pitchers) of water.
To be consistent with the other studies, | refer to these containers
as packages.
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being collected. Each subject was randomly assigned to one
of the four conditions noted previously and was told, “Imag-
ine that when you get home this afternooi, you go to the re-
frigerator and take out a container of bottled water (tap wa-
ter}) to pour yourself a drink. To makc it easier to pour we've
put the water in a pitcher. This afternoon when you get
home, how much wiltl you pour?” Efforts were taken to ¢m-
phasize the source of the water that was in the pitcher. The
twe pouring stations for the tap water condition werc cach
situated nexi to a sink and faucet. The two stations for the
bottled water condition were zccompanied with either an
empty one- or two-liter bottle of Acme brand boitled water.

As the directions were being explained, the subjeci was
given a pitcher of water and a large {340 milliliter) clear
drinking glass. (The drinking glass was large enough to not
constrain how much ihe subjects could pour) After she fin-
ished pouring the water, eachi subject was asked how much
she thought the amount of water that she poured would cost
and how many ounces she believed she had poured. Although
the results of all the studies are measured and reported in mil-
filiters, a pilot test indicated that ounces were casier for sub-
jects to estisnate accurately than were milliliters.

Results and Discussion

As a manipulation check. the anit cost diflerence between
the one- and two-liter bottles of water was percetved as sig-
nificantly different (020¢ per milliliter versus .016¢ per
milliliter; tgy = 4.6; p < .01), whereas lap water was per-
ceived as essentially free. Therefore, altering the product
was an effective way of manipulating perceptions of unit
costs.

An ANOVA was conducted across package size and
product. The overall model is significant (Fy 103 = 7.8, p <
.05), and the results (sce Table 2) suppori the expectation
that package or container size influcnces the usage volume
for bottled water but not for tap water. This package size-by-
product interaction was sigaificant (F| 23 = 4.6, p < .03).

TABLE 2
The Effect of Package Size and Unit Cost on
Usage Volume

Volume Poured
{miltiliters)
(standard deviations
in parentheses)

100G 2000
Products Pitcher Pitcher
Volume Poured
Tap water 376 387
(50} (75)
Acme brand bottled water 355 410"
{84) (86)
Perceived Volume Poured
Tap water 452 463
(70) {111}
Acme brand bottled water 427 494>
(33) {105)

*Difference poured between the 1000 millititer and the 2000 milliliter
pitcher is significant ai the 2« .06 level.



The usage volume of bottled water increased as the package
size increased (from 355 mulliliters to 410 milliliters),
whereas the usage volume of tap water remained similar
across both sizes of pitchers {from 376 milliliters to 387 mil-
liliters}. Planned contrasts showed these usage differences
were statistically significant for bottled water (F| 53 = 4.1;
p < .05) but not for tap water (F 5, = 0.2: ns).6 Package size
accounted for 8.3% (F; 125 = 4.7) of the variance in usage of
the bottled water.

Do consumers intentionally pour more from larger pack-
ages? Not only did subjects pour more from the two-liter
pitcher of bottled water than from the one-liter pitcher, but
they also believed they had poured more (494 milliliters ver-
sus 427 milliliters; Fy (23 = 4.3; p < .05). Furthermore, the
cost of what they had perceived as having poured was rela-
tively sinilar across both the large and small pitchers (20.8¢
versus 23.1¢). Such findings are consistent with the notion
that subjects are aware that they are using more from larger
packages, and these findings are inconsistent with the notion
that consumers simply pour more because of the perceptual
congruily associated with large packages.

A test of mediation {Baron and Kenny 1986) indicated
that the amount of bottled water a subject poured was medi-
ated by the unit cost she inferred for the product. Although
package size is significantly related to the usage velume of
bottled water (F| 53 = 7.8; p < .05), so is the unit cost of the
products (F; 133 = 9.1; p < .01). When unit cost is added to
the ANOVA along with package size. the effect for package
size is no longer significant (F; |53 = .8; ns), and the unit
cost variable remains significant (F) ;3 = 8.4; p < .01). This
is consistent with the notion that package size influences us-
age volume because consumers believe that large packages
are less expensive o use.

There are two primary conclusions from these results,
First, m combination with Study 1, the results provide fur-
ther support that larger packages encourage greater usage.
Second. these results are consistent with the notion that this
association between package size and usage volume may be
influenced by the inferences a person makes about unit
costs. That is, when a relatively costless item (tap water) is
examined, package size had no impact on usage. This sug-
gests that a packages’ unit cost can affect usage volume in-
dependently of the package size itself.

Study 3: The Effect of Package Size
and Price Promotions on Usage
Volume
Studies 1 and 2 show that increasing a package’s size can in-
crease vsage volume and that these larger packages are as-

8These results are consistent with a similar study involving Diet
Pepsi and tap water (Wansink 1995, pp. 9-12). The usage volume
of Diet Pepsi increased as package size increased (from 231 milli-
liters 10 334 milliliters), but the usage volume of tap water re-
mained similar across both size containers (from 352 milliliters to
317 milliliters). Thesc usage differences were statistically signifi-
cant tor Diet Pepsi (Fy 7; = 4.8; p < .05) but not for tap water {F 45
= .8; p > .20). The statistical significance of (his interaction (F| |3,
= 4.5; p < .05} also was consistent with what was found in Study

b

sociated with lower unit costs. If unit costs are indeed dri-
ving usage, any direct alteration of them should alter usage
volume also. One way they can be manipulated is through
price promotions. For example, if people believe they have
purchased a liquid cleaner at a sizable price discount, they
should use more of it than if they did not believe it to be dis-
counted. The primary objective of Study 3, therefore, is to
test directly a variation of the hypothesis that was examined
in Study 2. I hypothesize that the usage volume of a product
increases if it is perceived as being a low-priced product.
Along with Study 2, a secondary objective of this study is to
climinate the counter hypothesis that people pour more from
large containers simply because these containers are more
unwieldy and difficuit from which to pour.

Method and Procedure

Adult subjects were recruited through PTA groups in New
Hampshire, with $6.50 donated to the respective organiza-
tion for each of the 203 group members who participated. A
2 x 2 between-subjects design was specified that varied
sales promotion (regular price, sale price) and package size
(small package, large package). To increase the generaliz-
ability of the findings, each subject was exposed to stimuli
for Mr. Clean brand cleaner, Clorox brand bleach, and
Crisco brand oil. The order of exposure to the three products
was varied to eliminate any order bias.

Recall that onc potential explanation of the package
size-usage volume relationship is that large packages may
simply be more unwieldy and difficult from which to pour.
To address the possibility that package size effects may sim-
ply represent “overpouring,” a different method was em-
ployed for this study. Insicad of actually pouring the prod-
uct, subjects were shown a full-size photograph of the prod-
uct. Price promotion informatton was made salient by an on-
package coupon involving a 50% discount (along with the
dollar savings). In the photograph, there was a glass con-
tainer next to the product.

As in Studies | and 2, subjects were told that some ba-
sic home economics—related information about different
types of products were being collected. Subjects were then
asked to read the instructions and indicate how much of the
product they might use by drawing a line at the appropriate
level on the photograph of the glass container. The instruc-
tions presented scenarios that involved washing a full load
of unstained white clothes (for Clorox brand bleach), clean-
ing a kitchen floor (for Mr. Clean brand cleaner), and frying
chicken (for Crisco brand oil). After completing this task for
all three products, subjects were asked to estimate how
much each of these amounts would cost and how many
times they had used each of these three product categories
over the last month.

To determine if this method presented any serious
methodological biases, it was pretested with 22 subjects
who had been exposed to photographs of Crisco brand oil.
The estimates of how much thcy would use were similar to
the amounts of Crisco brand oil that subjects had actually
poured in Study 1. From these results, | concluded that the
Study 3 method would enable me to determine whether
price promotions had the potential to stimulate greater usage
volume,
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TABLE 3
The Effect of Package Size and Price Promotions on Usage Volume

. F-Val
Package Size (d.f. ? lf?g)
X 2x Package Package
Volume Poured Overall Size Promotion Size
Products (milliiliters) F-Value Effect Effect x Promoticn
Mr. Clean brand cleanera
Sale price 204 216 74" 4.8* 3.8 42"
(195) (166}
Regular price 150 215
(121) (142}
Crisco brand oil
Sale price 139 141 6.9" 3.9 46" 4.7*
{(102) (95}
Regular price 105 137
(72) (142)
Clorox brand bleach
Sale price 192 186 1.3 1.2 1.7 22
{(133) (121)
Regular price 176 190
(186) (127)

*p< .05

aPackage sizes: Mr. Clean brand cleaner—414 miliititers and 828 milliliters.

Crisco brand oit—472 milliliters and 944 millilitars.

Clorox brand bleach—289 miilliliters and 578 milliliters.

Results and Discussion

It is believed that the unit cost of a product can affect usage
volume. The last iwo studies manipulated this indirectly by
aliering package size. In Study 3, [ directly manipulated unit
cost by comparing sale-priced bottles to regular-priced ones.
If unit costs influence usage, | expect that subjects will pour
more from a sale-priced bottle than from a regularly-priced
bottle. The results of this study confirm this hypothesis for
two of the three products.

As the means in Table 3 indicate, subjects poured more
from sale-priced hottles than frow regular-priced bottles for
both Mr. Clean brand cleaner (F| ;59 = 3.8, p < .05) and
Crisco brand oil (F| jq9 = 4.6; p < .05). This is consistent
with the notion that unit costs can have a direct impact on
usage inientions. The effect of price on usage volume was
stronger when the bottles were small than when they werc
large.” Planned conirasts showed this was true for both Mr.
Clean brand cleaner (150 versus 204 milliliters; tygg =4.7;p
< .03) and Crisco brand oil (105 versus 139 milliliters; t,99
= 3.8; p < .05). One reason why there is no package size ef-
fect across the large bottles may simply be because there is

TWith regularly-priced botites, 8.1% (V) |2 = 5.5, p < .03) of the
usage valume of Mr. Clean brand cleancr and 6.9% (F| 192 = 4.6, p
< .05) of the usage volume of Crisco brand oil could be attributed
to package size. With the small bottles, 7.0% (F) gy = 4.8, p < .05)
of the usage volumme of Mr. Clean biand cleaner and 6.7% (F) g3 =
4.4; p < 05) of the usage volume of Crisco brand oil could be at-
tributed to the sales promotion,
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a usage ceiling or saturation point past which there is no ad-
ditional benefit to using a greater quantity of the product.
When a product has a low cnough unit cost (either becausc
of being on sale or coming from a large package). further
decreases in its cost are unlikely to affect usage volume.

Unexpectedly, neither price nor package size infinenced
the usage volume of Clorox brand bleach, to deterninine why
this result was different than expected, a focus group was
conducted with members of the subject population. The
group suggested that the potential downside of using too
much Clorox would explain why neither price nor package
size affected usage. In effect, Clorox appears to be a usage
invariant product.

In summary, results for Mr. Clean brand cleaner and
Crisco brand oil are consistent with the uait price explana-
tion. If changes in usage volume are influenced only by per-
ceptions of product scarcity, sale-priced prometions would
not have had this impact on usage volume. This price pro-
motion effect provides further evidence that unit costs can
have a powerful impact on usage.

Study 4: The Diminishing impact of
Package Size on Usage Volume

Study 3 raiscs the issve that the relanonship between pack-
age sizc and usage volume can be curvilinear. There is a
point at which the marginal benetit of using any more of the
product becomes negligible. Past this point of saturation, the
product is wasted (or sver becomes harmful). Resulis from
animal foraging studies suggest that this precise point of sat-



uration depends on the product (Hursh et al. 1988), the indi-
vidual (Boice 1984), and the situation (Becker 1987}, The
purpose of Study 4 is to test the hypothesis that beyond a
point, progressively larger packages of a product have no
impact on usage volume. This should be true regardless of
the impact these package sizes have on inferences about unit
cost.

Method and Procedure

Adult subjects were recruited through PTAs in New Hamp-
shire, with $6 donated to the respective organization for
each of the 184 women who participated. A 3 x | between-
subjects design was used in which the between-subject fac-
tor was package size (x units, 2x units, 3x uniis), and it was
replicated across three brands (Crisco brand oil, Creamette
brand spaghetti, and M&M’s brand candy); package size
was a between-subject factor, and brand was a within-sub-
ject factor. The volumne of Crisco brand oil was determined
by the bottle sizes in which it is sold (472, 944, and 1416
milliliters). The volume of Creamette brand spaghetti was
similar in volume to three commonly sold packages (675,
1350, 2025 strands) and modifications were made to ensure
an X, 2x, 3x unit relationship. Likewise, the volume of
M&M'’s candy was similar in volume to three commonly
sold package sizes, and modifications were made te ensure
an x, 2x, 3x unit relationship (114, 228, and 342 candies).
Products and quantities (x) were selected and calibrated on
the basis of prestudies with a similar subject pool.

Each subject was met individually and told that some
basic home economics—related information about three dif-
ferent types of products were being collected. The subject
then entered one of three isolated cubicles in which there
was one product representing onc of the three package size
conditions. The rescarch assistant assigned to each cubicle
described a brief scenario that involved the use of the prod-
uct (Crisco brand oil: “You are frying chicken for a dinner
for yourself and another adult™; Creamette brand spaghetti:
“You are making spaghetti for yourself and another adult”;
M&M'’s brand candy: “You are watching a movie on televi-
sion by yourself’). The research assistant then asked the
subject to indicate how much of the product she would use
in this situation.

Again, package size was a between-subjects factor. A
third of the subjects were presented the smallest size of the
product, a third were presented the middle size, and a third
were presented with the largest size, The subject indicated
how much she would use and was then taken to the next cu-
bicle to repeat the process for a second product. After fin-
ishing with all three products, she was escorted hack to each
of the three cubicles and asked how much money she esti-
mated her use of each of the products would cost. After the
subject left the room, the volume of intended use was mea-
sured for each of the three products, the next subject was in-
vited in, and the procedure was repeated.

The dependent measure in this study is the volume of the
product each subject indicated she would use, As in Study 1,
subjects indicated their use of Crisco brand oil by pouring it
into a frying pan; they indicated their use of spaghetti by
placing it in a large pot; and they indicated their use of
M&M’s by scooping them into a bowl. Rescarchers mca-

FIGURE 2
The Diminishing Impact of Package Size on
Usage Volume
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sured the volume of Crisco brand oil by pouring the liquid
into a narrow beaker. The volume of spaghetti was measured
by holding the strands together and measuring the circum-
ference with a tape measure. The volume of M&M’'s was
measurcd by pouring them into a narrow beaker, noting the
volume, and translating this volume measure to a close ap-
proximation of an individual count.

Results and Discussion

[t was hypothesized that the relationship between package
size and usage volume would be curvilinear, and that afier a
certain point, progressively larger sized packages of a prod-
uct would have no impact on usage volume. As Figure 2 il-
lustrates, this key relationship was found for each of the
three brands,

One-way ANOVAs conducted across the three package
size levels indicated therc were mean level differences
across package size and across the products for Crisco brand
oil (Fz 4 = 6.3; p < .05); M&M’’s brand candics (F 13, =
3.15 p <.05), and Creamette brand spaghetti (F ) =5.5: p
< .05). Planned contrasts for all products revealed, however,
that there were no differences in usage between the large-
and medium-size packages, but that there was a significant
dilference between the small- and medium-size packages
(Crisco oil: 99 milliliters versus 134 milliliters, F| 14, = 4.6,
p <.03; Creamette spaghetti: 234 strands versus 331 strands,

Package Size / 7



FIGURE 3
The Relationship Between Unit Costs and
Usage Volume
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Fi 151 =4.7, p < .05, M&M’s candy: 63 candies versus 103
candics, Fy 13, = 4.9, p < .05). The variance in usage that
could be attributed to package size was 7.6% (F| 13| = 4.8;
p < .05) for Creamette spaghetti, 7.3% (F| ) = 4.6; p < .05)
for M&M’s candy, and 6.8% (F| gy = 4.1; p < .05) for
Crisco cooking oil.

The nonlinear impact of package size on usage volume
also was confirmed by analyzing the gquadratic term in sep-
arate regressions for each brand. In regressing usage volume
on package size and package size—squared, it was found that
the package size—squared term was negative and statistical-
ly significant (p < .05) for both Creamette brand spaghetti (t
= 3.4; p <.05) and Crisco brand oil {t = 4.6; p < .05}, but not
for M&M's brand candy (t = .3; ns).

As is illustrated in Figure 3, though inferences about unit
costs continue to decline as package sizes became larger,
these inferences have no impact on usage volunie past a par-
ticular package level. At some point, the unit costs of a prod-
uct have no impact on usage, and package size ceases to
have any impact on usage.

These results were further supported by a follow-up
questionnaire, which suggested that even though consumers
believe “more is better” with usage variant products (e.g.,
foods and household cleaners). they also believe that it is
possible to use too much. Of the 39 PTA parents responding
to the questionnaire, an average of 34 (87%) agreed that
“more is better” when using Mr. Clean or Tide, when eating
spaghetti or M&M'’s, or when drinking soft drinks. Despite
holding the “more is better” heurstic, an average of 37
(95%) also agreed that it is possible to use, eat, or drink too
much of these products.

Study 5: The Effect of Package Size
on Usage Volume in Laundromats

Because the impact of package size on usage volume has
shown reliable results in the laboratory, a field study was de-
signed to provide greater external validity. I expect that in a
Laundromat setting, package size affects thc usage volume
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of detergent but not of bleach (which is a usage invariant
product).

Method and Procedure

The field study was conducted on three different days at a
Laundromat in Sioux City, lowa. As cusiomers entered the
Laundromat, they were greeted and told that a study was
being conducted to determine the effectiveness of fabric
softener sheets (i.e., Bounce brand fabric softener sheets).
They were also told that because fabric softener sheets
might react differently with different kinds of detergent and
bleach, their use of Tide brand detergent and Clorox brand
bieach would help standardize the results. Seventy-four
womnen (94% of those asked) agreed to use the products and
answer questions afier they were done with their laundry. Of
the customers who agreed to be in the study, all were given
a box of Bounce brand fabric softener shects and were ran-
domly given either a 1.19 kilogram or a 2.72Z kilogram box
of Tide brand detergent and either a 1.89 liter or a 3.79 liter
bottle of Clorox brand bleach. They were told they could
keep whatever detergent, blcach. and fabric sheets they did
not use.

After cach customer finished her laundrv, she was es-
corted to her car and asked how many loads she washed that
day and in how many she used bleach. Consistent with the
cover story, she was then asked three attitude guestions
about the fabric softener sheets and two open-ended ques-
tions ("o you think fabric softener sheets are effective?
and “Are they more effective on some types of clothes than
on others?”). Following this, each customer noted how
much she thought the amount of soap (bleach} she had
poured would cost and how many ounces she believed she
had poured.

Each customer’s box of Tide brand detergent and botile
of Clorox brand bleach was weighed to deierinine the
amount used per load. {The volume of what was used was
later converted into milliliters per load for ease of comparni-
son). She was then asked about her usage habits, brand pref-
erence, and whether she believed, “Using too much deter-
gent (bleach) harms clothes,” and whether “The more deter-
gent (bleach}, I use, the better.” She then noted whether she
used the same amount of detergent for each of the loads she
had washed. These were answered on 5-point scales (1 =
strongly disagree; 5 = strongly agree), and the order in
which customers were asked about bleach and detergent was
alternated across respondents. Finally, each subject was
asked if she knew of the study prior to arriving at the Laun-
dromat. The data from 14 customers were eliminated, be-
cause they claimed to have heard about the study from an-
other (12), or had been involved in the study on a previous

day (2).

Results and Discussion

It is believed that while detergent is a usage variant product,
bleach is usage invariani. Because of this, customers with
large boxes of detergent should use a greater volume than
those with smaller boxes. In contrast, customers with large
bottles of bleach should use a similar volume as those with
small bottles. As can be seen in Figure 4, these expectations
were supported.



FIGURE 4
The Effect of Package Size on
Usage Volume in Laundromats
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The average usage volume per load for the two deter-
gent sizes was compared using a t-test. The results indicate
that castomers using a large package used 11% more deter-
gent per wash load than those using a small package (242
versus 217 milliliters; t59 = 2.4; p < .05).3 Customers also
believed they used more detergent when pouring from large
packages (267 versus 229 milliliters; tsg = 2.7; p < .09),
thus indicating they were generally aware of the volume
they poured. As in Study 2, these findings are suggestive of
the notion that consumers are generally mindful of the cost
of what they use. Indeed, though consumers poured more
detergent from the large package, their price estimate of
how much they poured was similar to the estimates of those
pouring from the small packages (17.5¢ versus 17.1¢;
p=ns).

As was expected, when comparing the two bottle sizes
of bleach, there were no statistically significant differences
in usage volume (203 milliliters versus 206 milliliters) or
perceived usage volume (197 milliliters versus 210 milli-
liters). I hypothesized that this usage invariance existed be-
cause of the negative consequences to overusing bleach. In-
deed, customers who used bleach (41 of 60) considered
bleach as more likely to hurt clothes than detergent (6.8 ver-
sus 3.1; t4g = 2.5; p < .05) and less likely to help thermn (2.4
versus 5.3; typ = 2.5; p < .05).

Based on the procedure outlined by Baron and Kenny
{1986), the amount of detergent a person poured was found
to be mediated by inferences about its unit cost. Although it
was shown that package size is significantly related to the us-
age volume of detergent (F) s¢ = 5.7; p < .05), so are percep-
tions of the unit cost (F) 59 = 27.0; p < .01). When perceived
unit cost is added to the ANOVA with package size, the ef-

8Package size accounted for 9.7% (F| g = 5.7; p < .05) of the
variance in the volume of detergent that was used.

fect for package size is no longer significant (F| 53 = 1.5; ns),
and the sums of squares falls from 260 to 39. Perceived unit
cost, however, remains significant (F) 5g = 22.8; p < .05).
This provides further statistical support for the notion that
package size influences usage volume because large pack-
ages are perceived as less expensive to use.

The results from this study also indicate that package
size can influence usage volume across multiple uses of the
product. That is, whereas Studies 2, 3, and 4 examined an
initial, “one shot” use from a fult package, the average cus-
tomer in this study washed 4.4 loads of laundry, thus pour-
ing from a progressively less full package. These 4.4 loads
resutted in a 109 milliliter difference between customers us-
ing the small package and those using the large package.
This difference was likely to be the result of usage differ-
ences that persisted past the initial pour. Indeed, 57 of the 59
subjects “agreed” or “strongly agreed” that they used the
same amount of detergent for each of the loads they washed.
Therefore, it appears that this 109 milliliter aggregate dif-
ference in wsage is the result of 20--30 millititer differences
on each pour and not simply a 109 milliliter difference on
the first pour. These findings demonstrate that package size
can influence usage volume across multiple uses of the
product,

In summary, this final study provides a usage context in
which the impact of package size on usage can be directly
observed. In combination with the other studies, these find-
ings provide further support for the argument that larger
packages encourage greater usage. Moreover, they suggest
that consumers are somewhat aware of how much of a prod-
uct they are using, and this usage volume is associated with
the product’s unit cost.

Discussion

The results from all five studies show that large packages
of familiar, branded products encourage more use than do
small packages. Study 1 shows that as the size of a package
increases, so does the volume of the product that a person
uses. By controlling how full the different packages were, |
was able to show that package size has an impact on usage
that is independent of supply. This is a key departure from
many scarcity theory-based studies, because it disentangles
the confound between package size and supply. Study 2
further supports this conclusion by showing that package
size influences usage volume only when accompanied with
decreases in the product’s unit cost. When increases in
package size are not accompanied with decreases in per-
ceived 