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The Effect of Product Size and Form
Distortion on Consumer Recycling Behavior
REMI TRUDEL
JENNIFER J. ARGO
The present research examines conditions under which consumers dispose of
recyclable products in the garbage. Results from a field study and four laboratory
studies demonstrate that a consumer’s decision to recycle a product or throw it in
the trash can be determined by the extent to which the product has been distorted
during the consumption process. Specifically, if the consumption process distorts
a product sufficiently from its original form (i.e., changes in size or form), consumers
perceive it as less useful and in turn are more likely to throw it in the garbage (as
opposed to recycle it). These findings point to important outcomes of the consumption process that have largely been ignored and provide initial insight into
the psychological processes influencing recycling behavior.

T

Given the substantive effect recycling may have on our
environment, a better understanding of the consumer behavior behind recycling is a critical endeavor. Consumer
researchers have begun to focus on factors that influence
recycling behaviors (e.g., McCarty and Shrum 2001; Oskamp et al. 1991; Schultz and Oskamp 1996; White,
MacDonnell, and Dahl 2011). For example, Lord (1994)
finds that negatively framed messages provided from an
acquaintance positively influence recycling behaviors. As
another example, White et al. (2011) demonstrate that the
presence of a match between a loss (gain) message frame
and a concrete (abstract) mind-set leads to positive recycling
outcomes. However, to date this research has studied the
implications of consumer-related characteristics (e.g., attitudes and personality) and promotion-related variables (e.g.,
message framing) on recycling tendencies (the exception
being the few studies on goals and theory of reasoned action;
Bagozzi and Dabholkar 1994; Shultz and Oskamp 1996)
without considering the role of the product’s attributes themselves.
Products vary in terms of the attributes that they possess.
Research has shown that these attributes are used by consumers in the categorization of a product (Barsalou 1985;
Cohen and Basu 1987; Loken and Ward 1990; Rosch and
Mervis 1975) and to determine consumption choices (e.g.,
Alpert 1971; Nowlis and Simonson 1996; Ratchford 1975).
During the consumption process, products often go through
a number of physical changes that alter (i.e., distort) its
characteristics. For instance, paper gets torn and aluminum
cans get dented, changes that distort their size and form. In
the present research we seek to provide initial insight into

wo billion tons of trash is thrown away each year, with
the United States throwing away more trash than any
other country (Wilcox 2008). Given the significant amount
of waste that is being generated, it is not surprising that
efforts have been made to reduce the need for landfilling
and incineration by encouraging consumers to recycle. For
instance, the US Environmental Protection Agency (EPA)
has recently highlighted on its website the importance of
recycling by citing it as an actionable means of protecting
our environment. The agency additionally concludes that
recycling is essential not only in efforts to benefit the environment but also to provide economic savings (EPA
2009).
The list of common waste and materials that are recyclable
is both lengthy and diverse and includes things like paper,
plastics, aluminum, steel, glass, tires, oil, electronics, textiles, batteries, and food and yard waste. Indeed, according
to the EPA, paper alone accounts for 30% of all common
waste materials (http://epa.gov/recycle/how_recycle.html).
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how and why distorting a product’s size and form has implications for the likelihood that the product will be recycled.
Across five studies, we propose that changes in a product’s size or form during the consumption process will influence disposal decisions. In particular, we demonstrate that
when products are functionally distorted (in size or form),
they become less useful, are perceived to be more like garbage, and are less likely to be recycled. We believe that the
present research has substantive importance due to the widespread environmental concerns that face society today. Recycling reduces the need for landfilling and incineration,
prevents pollution by decreasing emissions caused by manufacturing, saves energy, and conserves natural resources;
thus, identifying consumer behavior driving recycling behaviors is paramount for the continuation of a healthy planet.
Next we review relevant research in developing a processbased account for the role of product distortion on recycling
behavior. We then report the results of one field and four
laboratory studies that provide support for our conceptualized process of recycling behavior.

CONCEPTUAL DEVELOPMENT
To make sense of the numerous products that exist in the
marketplace consumers assign products to different classes
or categories (Loken and Ward 1990). To categorize a product means to evaluate it not only in terms of its similarity
to other products in the same category but also in terms of
its perceived dissimilarity to products not in the category.
A central theme in the early categorization research is that
categories are assumed to have a graded structure (Barsalou
1982, 1983, 1985) such that consumers categorize a product
based on how representative or typical it is of a category.
Graded structure is thus a continuum of category representativeness with most typical category members at one end
and least typical category members at the other. In the product-design literature, the placement of a product along a category’s graded structure is often an intentional and strategic
outcome of the design process (Veryzer and Hutchinson
1998). Indeed, the product design and aesthetics literature
uses the term prototypical distortion to describe a strategic
design principle whereby designs that currently exist in the
marketplace are systematically altered to create distance between existing prototypical products and the newly designed
product (e.g., Cruesen and Schoormans 2005; Hutchinson
and Alba 1991; Veryzer 2005; Veryzer and Hutchinson
1998; Wagner 1999). Normally this is achieved by making
physical changes to an existing product prototype with the
objective of making the newly designed product appear
more novel and aesthetically pleasing (Cruesen and Schoormans 2005; Meyers-Levy and Tybout 1989; Noseworthy
and Trudel 2011). Thus, the degree of distortion is a function
of the amount of physical dissimilarity between the original
product or prototype and the “new” product.
While research on categorization assumes that a product
does not change its category once it has been produced
(Malt, Ross, and Murphy 1995; Moreau, Markman, and Lehmann 2001), in reality products often go through a number

of physical changes during and after consumption that “distort” the product. For example, the size of a piece of paper
can be distorted if it is cut or torn into smaller pieces, while
the form of an aluminum can become distorted if it is dented.
In the present research, we argue that such changes to a
product’s size or form during the consumption process will
change how consumers categorize a product at disposal. In
particular, when such a distortion transpires, the product will
move further down the graded structure continuum away
from a typical or standard member of the category. The
newly distorted product is then assigned to the disposal
category with similar prototype attributes (Smith and Minda
1998).
According to the Merriam-Webster dictionary, garbage
is defined as discarded or useless material, whereas a recyclable is a product that has future use. Thus, products that
are perceived to be useful should be more typical of a recyclable, whereas products that are useless should be more
typical of garbage. We suggest that when product distortion
alters a product’s size or form, because it moves down the
graded structure continuum away from other prototypical
members of the category, it is perceived as less useful and
as a result more likely to be trashed. For example, based
on consumers’ experiences, a full, blank 8.5 # 11 inch
sheet of paper represents the most likely features (size and
form) for the paper category. Consequently, a full 8.5 #
11 inch sheet of paper should be perceived as highly useful
as it is prototypical for the paper category. Indeed, people
can easily think of themselves using the paper in their printers or as something on which to sketch or take notes. Given
that the paper is highly useful, based on our conceptualization that recyclables have future use, it is likely to be
recycled (instead of tossed in the garbage) at disposal. However, if, for instance, a consumer distorts the paper by cutting
it into smaller pieces during consumption, its perceived usefulness will decrease substantially as the paper becomes less
representative in size and form of the paper category’s prototypical members. Because garbage is typically useless, the
distorted paper consisting of smaller, less useful parts is
more likely to be categorized as garbage and thrown in the
trash.
In sum, in the present research we examine how the distortion of product attributes during consumption influences
the likelihood the product will be recycled as compared to
thrown in the garbage. If a product is distorted during consumption, distance is created between the original product
and the newly distorted product. This movement of a product
away from the prototypical standard for the category will
decrease the product’s usefulness and increase the likelihood
it will be trashed. We believe that this is because usefulness
is a category defining characteristic for the recycle category.
Products that are perceived to be useful (useless) are more
likely to be recycled (trashed). We test our prediction across
five studies that manipulate two product attributes: size and
form. Specifically, we expect that if the consumption process
leads to an end product that is too small or in a product that
is unwhole, damaged, or broken, it will no longer be per-
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ceived as typical to its category. Consequently, the end product’s perceived usefulness will decrease and the product will
be assigned to the garbage category and subsequently
trashed (as opposed to recycled).

STUDY 1
Using field observation, the purpose of this study is to
provide initial insight into whether product distortion influences recycling behaviors. As an exploratory study, we examine the relationship between paper size and recycling
behaviors (i.e., are small or large pieces of paper recycled
more frequently?).

TABLE 1
RECYCLING BEHAVIOR BY PAPER SIZE (STUDY 1)
Paper size
Greater than half:
Mean
Minimum
Maximum
Less than half:
Mean
Minimum
Maximum

Recycled

Trashed

Ratio

5.27
(4.88)
0
17

1.27
(1.75)
0
7

.52
(.64)
⫺1.0
1.0

1.18
(2.52)
0
8

1.95
(2.28)
0
8

⫺.58
(.66)
⫺1.0
.78

NOTE.—Standard deviations in parentheses.

Procedure
Twenty-two faculty assistant offices at Western University
were selected, each of which had both individual recycling
and garbage bins. The sample consisted of all of the faculty
assistant offices at the business school. To the best of our
knowledge, the office environment did not provide guidelines on what is and is not recyclable. After hours, one of
the authors and a research assistant searched through the
recycling and garbage bins in each of the offices and coded
the number and sizes of discarded paper in each bin. Since
each bin is emptied daily by the custodial staff, the quantities
represent a single day’s recycling behavior. We did not code
the paper according to their original size but rather relative
to a standard sized sheet of paper (i.e., 8.5 # 11 inches).
We literally used a half-sheet of paper as a guide to coding
and used it to match the paper to the appropriate size category. Paper configuration was coded as either less than half
standard sized sheet (small) or greater than or equal to halfsheet (large). All types of paper were included but the vast
majority of the paper included in this study was standard
sized printer type paper. Multiple papers stapled together
were coded as a single sheet of paper.

Results and Discussion
Table 1 presents summary information regarding the number of sheets of paper recycled and trashed as a function of
paper size across the 22 faculty assistant offices. Overall,
we did not observe any differences in size and paper thrown
in the garbage across all 22 faculty assistant offices. On
average we found that faculty assistants trashed on average
1.27 sheets of paper that were greater than half a standard
sized sheet (large) of paper in comparison to 1.95 sheets of
paper that were less than half a standard sized sheet (small)
of paper (paired samples test: t(21) p ⫺1.04, p p .31).
We did observe a significant difference in paper size and
recycling. Faculty assistants recycled large pieces of paper
(M p 5.27) more than small pieces of paper (M p 1.18;
t(21) p 3.68, p p .001).
Twenty (of the 22) faculty assistant offices were observed
to have disposed of large paper and 15 offices had disposed
of small paper in the garbage or recycle bins. Thirteen offices
had disposed of paper that was both large and small. To get

a better understanding of the decision to recycle versus discard paper according to its size, we examined the subsample
of faculty assistant offices in which they had disposed of
both large and small pieces of paper (N p 13). The key
dependent measure was the ratio of the number of pieces
of paper in the recycle bin relative to the number of pieces
of paper in the garbage. Two ratio measures were calculated
in order to make direct comparisons: one for paper that was
small, and one for paper that was large. The ratios were
calculated by subtracting the number of pieces of paper in
the garbage from the number of pieces of paper recycled
and then dividing by the total number of pieces of paper
overall. The resulting ratio is such that a positive (negative)
number indicates a greater proportion of paper recycled
(tossed in the garbage). Of those faculty assistants offices
with both sizes of paper, a paired samples t-test revealed
that paper was more likely to be recycled when it was large
(M p .56) as compared with small (M p ⫺.51; t(12) p
5.37, p ! .001). We also conducted one-sample t-tests on
the recycle ratio measure for paper that was small in size
and for paper that was large. The t-tests revealed that small
paper was significantly more likely to be thrown in the
garbage (M p ⫺.58; t(14) p ⫺3.39, p ! .01), whereas
large paper was significantly more likely to be recycled (M
p .52; t(19) p 3.64, p ! .01).
Based on the findings of the field study it appears that
consumers’ recycling decisions are related to product distortion and specifically to changes in product size. In particular, consumers appear more willing to recycle (discard)
paper when it is large (small), providing preliminary evidence that attributes of the product may affect the decision
to recycling.
While providing initial support for our theory, this study
was largely exploratory and has limitations. First, it is unclear in the present study whether the paper was torn into
smaller pieces during consumption or whether the consumer
broke down (e.g., tore up) the paper as part of the recycling
(or discarding) act. Second, while we were conservative in
our coding of large sheets of paper (sheets stapled together
were coded as one sheet), it is possible that we may have
double counted some smaller sheets. For instance, if someone tore a piece of paper prior to trashing (or recycling) it,
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we counted each individual piece of paper even though the
decision to trash/recycle the paper was made only once. This
is a limitation given that this measurement error may have
been more frequent in the trash condition (15 offices had
small paper in trash bins, compared with eight offices that
had small paper in recycling bins). In the studies that follow
we address these limitations and provide further support for
the role of size distortion in disposal behaviors. To explicate
this from the process, the remaining studies are conducted
in a controlled laboratory environment to shed more light
on the sheets of paper of product distortion on recycling
decisions.
In study 2 we seek to address the limitations mentioned
above and to replicate the basic effect that people will be
more likely to recycle (discard) large (small) pieces of paper
using a controlled laboratory experiment. In addition, study
2 seeks to determine whether recycling decisions are simply
based on the predicted impact that not recycling will have
on the environment; it is possible that people perceive the
small pieces of paper to have less of an impact on the
environment than larger pieces. If this is the case then doubling the quantity of small pieces of paper (as compared to
the amount in the large piece of paper) should reverse the
effect (i.e., people should be more likely to recycle the small
paper). If however, the explanation is as we earlier discussed
(i.e., the product is less standard of the category and hence
less useful) then the actual amount of the product is irrelevant in a disposal decision and even a large quantity of
small pieces of paper should still be thrown in the garbage.

STUDY 2
Procedure
One hundred fifty undergraduates at Western University
received partial course credit in exchange for their participation. Participants entered the lab and were randomly assigned to one condition in a single factorial between-subjects
design with three conditions: a no size distortion condition,
a size distortion with equal quantity condition (equal amount
of paper to the no distortion condition), and a size distortion
with greater quantity condition (twice the amount of paper
as in the no distortion condition). Participants were seated
at computer terminals with dividers between terminals. To
limit social influence at the point of recycling/trash decision,
participants were run in groups of 5–10 people with staggered start times to ensure that they finished at different
times. Each group was given the same condition to keep
the cover story consistent.
In all three conditions, participants were given a pair of
scissors and an 8.5 # 11 inch sheet of paper. The paper
contained a description of the scissors and a unique identifier
used to match participants with the paper. Participants were
not aware of the identifier. Participants were told to read the
description and examine the scissors which they would later
be asked to evaluate. Participants in the size distortion with
equal quantity condition were then asked to try out the
scissors by cutting along a series of dotted lines that ap-

peared on the back of the description page. Once they had
completed the cutting task they were left with eight small
equal sized pieces of paper. Participants in the size distortion
with greater quantity condition were also asked to try out
the scissors and in addition to cutting along dotted lines that
were on the back of the description page they were also
given a second 8.5 # 11 inch sheet of paper with the same
dotted lines that they were asked to cut. After completing
the task participants in this condition were left with 16 small
equal sized pieces of paper. Participants in the no distortion
condition were told to evaluate the scissors without cutting
the 8.5 # 11 inch product description sheet and were therefore left with a whole sheet of paper. It is important to note
that participants who cut the paper into eight smaller pieces
of paper finished with the same paper quantity as those who
did not cut the paper at all (i.e., the no distortion condition),
while those who cut the two sheets of paper into 16 small
pieces of paper finished the task with twice the quantity of
paper as those in the other two conditions.
Consistent with the cover story all participants then completed a short survey in which they were asked to evaluate
the scissors on a 7-point single item scale. Only the survey
was collected by the research assistant (i.e., participants were
left with their eight equally sized small pieces, 16 equally
sized small pieces, or the original full sheet of paper). After
finishing the study, the research assistant thanked the participants for their time and asked them to “dispose of all
their paper on the way out” at the end of the research session.
Participants completed a series of unrelated studies following this initial study. For this and all the laboratory studies
that follow, our distortion manipulation was always part of
the first study in a queue of unrelated studies and actual
recycle behavior was observed as participants left.
Next to the exit were two identical bins, a trash bin and
a recycling bin. To control for any demand effects as a result
of visual cues, both bins had flip lids so participants could
not see inside. The layout of the room was such that participants still completing the studies could not easily see
people entering or leaving the lab. The majority of participants had either their backs to the exit or were not in a
position where they could see in to which bin participants
disposed of their paper. After participants exited the laboratory they were approached by a second research assistant
and asked to complete a short follow-up survey. The followup questionnaire was designed to shed light on the process
behind the disposal decision. Specifically, participants were
asked to think back to the paper they disposed of on the
way out of the laboratory and to assess on 7-point scales
the extent to which “the paper was like garbage” (1 p not
at all, 7 p very much), “the paper contributes to the amount
of waste generated in society” (1 p not at all, 7 p very
much), “it was worth recycling the paper” (1 p not at all,
7 p very much), “how much effort would you have to exert
to recycle the piece of paper” (1 p not at all, 7 p very
much), and “the impact disposing the paper in the garbage
would have on the environment” (1 p minimal, 7 p substantial).
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Results and Discussion
The recycle and perception data across experimental conditions appear in table 2. We look at each individually below.
Recycle Data. The recycle data were analyzed using a
logistic regression model with recycling behavior as the dependent variable (coded 1 p recycled, 0 p thrown away)
and two size distortion dummy variables (equal quantity and
greater quantity) created to represent the three conditions as
independent variables. The no distortion condition (i.e., full
8.5 # 11 inch sheet of paper) was used as the baseline for
comparison. Regression results revealed that dummy variables were significant with negative beta coefficients indicating that the percentage of participants recycling the paper
decreased when it was distorted regardless of quantity (equal
quantity [i.e., eight sheet] dummy variable: b p ⫺1.76, x2
p 14.26, p ! .001; greater quantity [i.e., 16 sheet] dummy
variable: b p ⫺1.68, x2 p 13.014, p ! .001). As shown
in table 2, participants in the two size distortion conditions
showed a lower level of recycling than those in the no
distortion condition; 82% of participants recycled the paper
in the no distortion condition in comparison to 44% (equal
quantity) and 46% (greater quantity) of participants who
recycled the paper in the distortion conditions.
Categorization. The follow-up questionnaire data were
analyzed using a one-way analysis of variance (ANOVA)
to reveal a significant difference in categorization as measured by likeness to garbage (F(2, 147) p 43.75, p ! .001).
Post hoc Bonferroni tests revealed that when the paper was
not distorted it was significantly less like garbage (M p
2.12) than either of the two size distortion conditions (equal
quantity: M p 4.94; p ! .001; greater quantity: M p 4.32;
p ! .001).
Alternative Explanations. It is possible that participants’
decision to recycle/trash the paper arose because they did
not think it was worth the effort to dispose of small pieces

of paper in the recycle bin. In addition, participants may
have incorrectly believed that the impact on the environment
was smaller when they had small pieces of paper. A series
of ANOVAs revealed that there were no differences between
experimental conditions on (1) how much the paper contributed to the amount of waste generated in society (F(2,
147) p 1.88, p p .16), (2) the impact of not recycling on
the environment (F(2, 147) p 2.00, p p .14), (3) whether
it was worth recycling the paper (F(2, 147) p .21, p p
.81), or (4) the amount of effort required to recycle the paper
(F(2, 147) p 1.79, p p .17).
Intuitively, one might have expected that different representations of the same recyclable product would yield similar behaviors. That is, the decision to recycle is independent
of a product’s size assuming that the quantity (e.g., total
area, volume, weight, and amount) of the product is held
constant. Stated differently, consumers should be equally
likely to recycle a piece of paper regardless of whether it
is an intact full sheet (e.g., 8.5 # 11) or whether that same
piece of paper is divided into eight smaller pieces as the
total amount of the paper and its impact on the environment
is the same in both cases. However, the results from study
2 show that recycling behaviors decrease with size distortion
and that size distortion affects disposal behaviors irrespective of the overall amount of material. This finding, along
with the results of the follow-up survey, dispute the possibility that participants’ decisions to discard the small papers were influenced by the fact that they incorrectly believed the small paper would have less of an impact on the
environment.
One question that remains unanswered is whether it was
the final size of the distorted paper or the act of distorting
(cutting) the product that made it more typical of garbage.
Study 3 builds on this study and provides additional support
that it is not simply the act of distorting the product that
makes it more like garbage, rather the extent to which the
final size is still considered “standard,” from a prototypical

TABLE 2
RECYCLING BEHAVIOR AND PERCEPTIONS OF GARBAGE BY PRODUCT DISTORTION CONDITION (STUDY 2)
No distortion
(full 8.5 # 11 inch
sheet of paper)

Product distortion condition
Recycling behavior:
Percentage of people who recycled
Perceptions scale:
Like garbage
Contributes to waste
Worth to recycle
Effort to recycle
Impact on environment

Distortion equal quantity (full sheet cut into
8 pieces)

Distortion greater
quantity (full sheet cut
into 16 pieces)

82

44**

46**

2.12
(1.53)
3.82
(1.32)
5.52
(1.50)
2.30
(1.47)
3.56
(1.43)

4.94
(1.71)**
3.28
(1.88)
5.32
(1.57)
2.74
(1.40)
3.00
(1.77)

4.32
(1.50)**
3.24
(1.75)
5.46
(1.66)
2.82
(1.56)
2.98
(1.76)

NOTE.—Standard deviations in parentheses. Statistical tests were conducted with the full sheet condition as the comparison condition.
**p ! .001.
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member perspective, and the product maintains its usefulness.

STUDY 3
Procedure
One hundred eighty-three undergraduate participants at
Boston University were randomly assigned to one condition
in a 2 (initial paper size: half-sheet vs. extra-large) # 2
(size distortion: distorted vs. maintained) between-subjects
design. Participants received partial course credit for their
participation.
The same procedure was used as described in study 2
with a few exceptions. First, to manipulate initial paper size
in the extra-large condition participants were provided with
a tabloid size of paper which measured 17 # 11 inches,
while in the half-sheet condition participants were provided
with a standard half-sheet that measured 8.5 # 5.5 inches.
Second, to manipulate size distortion, in the distorted condition participants cut the paper into four equal sized portions. Specifically, in one of the distorted conditions, participants cut the tabloid sized paper into four, leaving them
with four half-sheets (four pieces measuring 8.5 # 5.5
inches). In the other distorted condition, participants cut a
half-sheet into four small sheets (four pieces measuring approximately 4.25 # 2.75 inches, the same size as in study
2). In the maintained conditions, participants did not cut the
paper. As per study 2, the focal dependent variable was the
percentage of participants who disposed of their paper in
the recycling bin as compared to the garbage can. Again
participants completed the follow-up questionnaire after
leaving the lab (1 p not at all, 5 p very much).

Results and Discussion
Twenty-three participants were omitted because they left
with paper in hand and did not dispose of it on the way
out, leaving 160 usable observations.

cells (the average recycle share was 80.34%; b p .43, x2
p 20.14, p ! .001; see fig. 1). Participants’ recycling frequency in the other three cells did not differ from each other
(all p p NS). Importantly, we also observed significant
differences in recycling behavior between the size distortion
conditions. Participants who cut the half-sheet into four
small sheets recycled less (41.86%) than participants who
cut the extra-large sheet into four half-sheets (78.95%; b p
.92, x2 p 11.91, p p .001).
Categorization. A 2 (initial paper size) # 2 (size distortion) ANOVA on the extent to which “the paper was like
garbage” revealed main effects for initial paper size (Mxlg p
1.67 vs. Mhalf p 2.28; F(1, 156) p 11.50, p p .001) and
product distortion (Mmntdp 2.40 vs. Mdist p 1.55; F(1, 156)
p 22.07, p ! .001) as well as a significant initial paper size
by size distortion interaction (F(1, 156) p 7.52, p ! .01).
Planned contrasts of the distorted conditions revealed that
the paper was more typical of garbage in the half-sized sheet
(M p 2.95) as compared to the extra-large sheet (M p
1.84; F(1, 156) p 19.03, p ! .001) condition following size
distortion. Follow-up tests further revealed that the distorted,
half-sized sheet was more typical of garbage (M p 2.95)
as compared to the size maintained half-sized sheet (M p
1.61; F(1, 156) p 28.00, p ! .001). Importantly, participants’ categorization did not differ when it was the extralarge sheet as a function of size distortion (Mdist p 1.84 vs.
Mmntd p 1.49; F(1, 156) p 1.89, p p .17). Our results
show that distorting the product (i.e., cutting the paper into
four) only results in the paper being perceived as garbage
when the final pieces are sufficiently small in size to move
the product away from the prototypical member category.
In this study we observed that when product distortion
leads to an end product that is sufficiently small, it is more
likely to be trashed. In study 4, our objective is to show a
practical manipulation that increases recycling of small
pieces of paper and to provide direct evidence for the underlying role of usefulness.
FIGURE 1

Recycle Data. The recycle data were analyzed using a
logistic regression model with recycling behavior as the dependent variable (coded 1 p recycled, 0 p thrown away),
a categorical variable for initial paper size (coded 1 p XL
size, 0 p half size), a categorical variable for size distortion
(coded 1 p maintained, 0 p distorted), and their interaction.
Logistic regression revealed a significant main effect of initial paper size (b p 1.65, x2 p 10.73, p p .001), indicating
that as the initial paper size increases so does recycling
behavior. The data also revealed a significant main effect of
size distortion (b p 1.82, x2 p 12.19, p ! .001) showing
that the paper is recycled more when paper size is maintained
(vs. distorted). Importantly, the interaction between initial
paper size and size distortion on recycling behavior was
significant (b p ⫺1.72, x2 p 5.07, p ! .05). A planned
comparison showed that the percentage of participants recycling the paper was significantly lower for the half-sheet/
size distorted cell (41.86%) as compared to the other three

PERCENTAGE OF PAPER RECYCLED AS A FUNCTION OF
INITIAL PAPER SIZE AND PRODUCT DISTORTION (STUDY 3)
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STUDY 4

STUDY 5A

Procedure

Procedure

Seventy-eight undergraduates at Boston University received partial course credit in exchange for their participation. Upon entering the lab, participants were instructed
to cut a full 8.5 # 11 inch sheet of paper into eight smaller
pieces as part of one of the experiments that they would be
participating in that day. Participants were then randomly
assigned to one of two experimental conditions: usefulness
is salient versus control. In the usefulness is salient condition
participants listed five uses for the cut pieces of paper. If
usefulness is indeed an underlying process then enhancing
the perceived usefulness of a small product should increase
the likelihood it will be recycled. In the control condition
participants listed their five favorite TV shows. Participants
then proceeded to two unrelated studies and were told that
they could leave after completing all the studies and to “dispose of all their paper on the way out.”

One hundred thirty undergraduates at Boston University
were randomly assigned to one condition in a 2 (can size:
regular vs. small) # 2 (form distortion: distorted vs. maintained) between-subjects design. Participants received partial course credit in exchange for their participation.
Participants entered the lab to find a soft drink can at
their computer terminal. Participants in the regular can size
condition received an empty 12 fl. oz. (355 ml) can while
participants in the small can size condition received an empty
7.5 fl. oz. (222 ml) can. To manipulate form distortion in
the distorted condition the can was dented while in the maintained condition the can was left undented (see the appendix
for a photo of a can used in the distorted condition). Thus,
while the product remains uncut in the form distorted condition, the product’s form has been distorted and the new
product form is distanced from the prototypical member
form.
Participants were then informed that they would be completing a series of unrelated studies. The first study consisted
of a novel approach to measuring participants’ categorization of the product as garbage to provide additional support
for our conceptualization. In the previous studies we intentionally measured perceptions of garbage after participants’
recycling behavior to keep the measurement from contaminating the behavior. However, respondents’ recycle/trash
behavior may have influenced the categorization measure.
Recognizing this as a potential limitation, in study 5a we
had participants first complete a task that was ostensibly
described as a creative writing task about the can at their
terminals. They were asked to write down the first five things
that came to mind regarding the can. They subsequently
completed a 150- to 250-word creative writing assignment
about the empty soft drink can in front of them. The thought
listings and creative writing task were subsequently coded
as either useful thoughts or unuseful/useless thoughts by a
research assistant who was blind to both the experimental
conditions and to the study’s hypotheses. Examples of useless related words included trash, waste, and empty, whereas
useful related words included recycling bins, aluminum, and
reuse. We then created a categorization measure using a ratio
of useful versus useless thoughts (Fazio 1990). The categorization measure was calculated as: (number of useful
thoughts ⫺ number of useless thoughts)/useful thoughts ⫹
useless thoughts. The resulting ratio is such that a positive
(negative) number indicates a greater proportion of useful
(useless) thoughts. The ratio was used as our evidence of
categorization.
After the creative writing task, participants were told that
after completing another unrelated study (a filler) they were
allowed to leave the session and that on their way out they
should dispose of their can. Next to the exit were the same
bins described earlier. Soft drink cans were numbered so
that we could match specific cans, whether they were recycled or thrown in the garbage, with participants and their

Results and Discussion
Three participants were omitted because they left with
paper in hand and did not dispose of it on the way out,
leaving 75 usable observations. Some of the uses that participants listed included: make lists, take notes, doodle, calculate, make paper airplanes, and origami.
Recycle Data. The recycle data were analyzed using a
logistic regression model with recycling behavior as the dependent variable (coded 1 p recycled, 0 p thrown away)
and a single categorical variable for usefulness condition
(coded 1 p salient, 0 p control). The logistic regression
revealed a significant effect of usefulness condition showing
that participants were significantly more likely to recycle
the small piece of paper after listing uses for the paper
(67.57%; usefulness salient) as compared to in the control
condition when listing their favorite TV shows (36.84%; b
p 1.27, x2 p 6.85, p p .009).
The results of study 4 provide evidence that usefulness
underlies the impact of the product distortion on recycling
behaviors. It achieves this by increasing the usefulness of
a distorted product and demonstrating an increase in recycling behaviors. In particular, by using a practical manipulation that is adaptable to real life settings, albeit somewhat
heavy-handed, we find that instructing participants to think
of and list potential uses of a small piece of paper increases
the likelihood they will recycle the paper. While using a
word search or scrambled sentence task may be a cleaner
prime of usefulness for a lab study, we feel that making
people think about the usefulness of paper is more adaptable
to real life recycling behavior.
In our final study we examine the role of size, in a naturally occurring smaller product. Studies 5a and 5b additionally explore the role of form distortion and introduce a
new product (aluminum cans) to enhance the generalizability
of the findings. Finally, we again provide evidence for the
role of usefulness using a mediation approach.
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creative writing tasks. As per the previous experiments, the
focal dependent variable was the percentage of participants
who recycled.

FIGURE 2
PERCENTAGE OF CANS RECYCLED AS A FUNCTION OF SIZE
AND PRODUCT DISTORTION (STUDY 5A)

Results and Discussion
Recycle Data. The recycle data were analyzed using a
logistic regression model with recycling behavior as the dependent variable (coded 1 p recycled, 0 p thrown away),
and a categorical variable for can size (coded 1 p regular
size 12 fl. oz., 0 p small size 7.5 fl. oz.), a categorical
variable for form distortion (coded 1 p distorted; 0 p
maintained), and their interaction. Logistic regression revealed a significant main effect of can size (b p 1.74, x2
p 9.24, p ! .01) indicating that large cans were recycled
more than small cans. The data also revealed a significant
main effect of form distortion (b p ⫺1.11, x2 p 3.95, p
! .05) showing that cans whose form is maintained are
recycled more than form distorted cans (i.e., the can is
dented). The interaction between can size and form distortion on recycling behavior also proved to be significant (b
p ⫺2.15, x2 p 6.18, p ! .05; see fig. 2).
Consistent with our earlier findings for paper, a planned
comparison of the form maintained conditions revealed that
participants recycled the regular sized 12 fl. oz. can (83.33%)
more than the smaller 7.5 fl. oz. can (46.88%; b p .840,
x2 p 9.91, p ! .01). Planned comparisons also revealed that
participants recycled the regular size can more when its form
was maintained (83.33%) as compared to distorted (16.13%;
b p 1.71, x2 p 25.24, p ! .001), and recycled the small can
marginally more when its form was maintained (46.88%)
versus distorted (22.58%; b p .50, x2 p 3.61, p p .057).
Mediation Analysis. The creative writing task was coded
and analyzed to provide evidence of the role of usefulness
in disposal decisions. A ratio was created such that a positive
(negative) number indicates that a greater proportion of useful (useless) thoughts. Participants who did not include recycling or garbage thoughts were not included, leaving 85
participants for this part of the analysis. A 2 (size) # 2
(form distortion) ANOVA revealed a significant main effect
of form distortion (F(1, 81) p 14.43, p ! .001), showing
that products that are not distorted were perceived to be
more useful (M p .54) while distorted products were perceived to be more useless (M p ⫺.17). The main effect of
size was not significant ( p p .13). The data did reveal a
marginally significant size by form distortion interaction
(F(1, 81) p 3.57, p p .06). Pairwise comparisons showed
that form distortion had a significant effect on the perceived
usefulness of large cans (Mmntd p .86 vs. Mdist p ⫺.21; F(1,
81) p 13.32, p ! .001) but not on the small cans (Mmntd p
.22 vs. Mdist p ⫺.14; F(1, 81) p 2.32 , p p .13).
Next we conducted a mediation analysis using the above
usefulness variable as our process variable (Process Model
7; Hayes 2012). This model was tested whereby the independent variable (can size) affects the mediator (usefulness
ratio) and where the effect of the mediator on the dependent
variable (recycling behavior) depends on the moderator

(form distortion). Bootstrapping techniques employed to test
conditional indirect effects confirmed the mediating role of
categorization. The conditional indirect effect of size on
recycling behavior was significant and positive (1.06) when
form was not distorted and the can was not dented (95%
confidence intervals excluding zero; .187 to 2.142). The
conditional indirect effect of size on recycling behavior was
not significant when the form was distorted and the can was
dented (95% confidence interval includes zero; ⫺1.15 to
.776; Preacher, Rucker, and Hayes 2007; Zhao, Lynch, and
Chen 2010). The direct effect of size (X) on recycling behavior (Y) is no longer significant ( p p .42) when controlling for the mediator (c path) indicating indirect-only
mediation (Zhao et al. 2010).
This study adds to our understanding of how size and
form distortion affect recycling behavior in a new domain
—aluminum cans. In the earlier studies we demonstrated
that consumers were more likely to trash a product when
size distortion resulted in smaller parts. In study 5a we find
that smaller objects are more likely to be trashed (as compared to recycled) even when the product naturally occurs
at that size. We also find that aluminum cans are more likely
to be trashed when their form has been distorted and that
perceived usefulness mediates this relationship between size,
form distortion, and disposal behavior.
We have posited and demonstrated that size and form
distortion increases the likelihood that a product will be
trashed because it is perceived to be less useful and that
usefulness is a category-defining attribute for both recyclables and trash. The coded writing task used in this study
identified participants’ thoughts of the can as either useful
or useless. Although the research assistant responsible for
coding the task was unaware of the study’s hypotheses, the
coding is still subjective. The writing task also suggested
additional alternative explanations (i.e., cleanliness and purity) behind our proposed effects. Thus, in study 5b we not
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only directly measure perceived usefulness but we also measure participants’ perceptions of cleanliness and purity.

STUDY 5B
Procedure
Sixty-eight undergraduates at Boston University received
partial course credit in exchange for their participation in
an online study. Participants were randomly assigned to
one condition of a single factorial between-subjects design
(form distortion: distorted vs. maintained). Participants
were shown a photograph of either an empty, dented soft
drink can (i.e., form distorted condition) or an empty soft
drink can (i.e., form maintained condition; photos were generated from the stimuli used in study 5a). Participants were
then asked to “Answer the following questions regarding
the empty can of coke pictured here: (1) The can is clean,
(2) The can is pure, (3) The can is useful, and (4) I am
likely to throw this can in the garbage.” All of the items
were 7-point scales (1 p strongly disagree, 7 p strongly
agree).

Results and Discussion
A series of ANOVAs revealed significant main effects of
form distortion on perceptions of cleanliness, purity, and
usefulness. Specifically, the form maintained can was perceived to be cleaner (M p 4.76), purer (M p 4.35), and
more useful (M p 4.88) than the form distorted can (clean:
M p 1.85; F(1, 66) p 51.04, p ! .001; pure: M p 2.00;
F(1, 66) p 43.82, p ! .001; useful: M p 3.79; F(1, 66) p
5.29, p ! .05). The results also showed that participants
indicated they would be less likely to throw the can in the
garbage in the form maintained (M p 3.53) as compared
to the form distorted (M p 4.38; F(1, 66) p 2.91, p ! .10)
condition.
Mediation Analyses. Mediation analysis was employed
to gain process evidence of the role of usefulness in disposal
decisions. A bootstrapping technique was used to generate
a bias corrected confidence interval to test for the indirect
effect of form distortion (X) on likelihood to discard the can
(Y) through usefulness (M; Process Model 4; Hayes 2012).
The indirect effect is significant and positive (.30) as evidenced by a 95% confidence interval which is entirely above
zero (95% confidence interval [CI] p 0.03 to 0.87). The
direct effect of X on Y is not significant ( p p .27) when
controlling for the mediator (c path) indicating indirect-only
mediation (Zhao et al. 2010).
To rule out perceptions of purity and cleanliness as alternate process explanations we ran a multiple mediator
model using the same bootstrapping technique with three
mediators—useful, pure, and clean. Again we generated bias
corrected confidence intervals to test for the indirect effects
of form distortion (X) on likelihood to discard the can (Y)
through each of our three mediators (M1, M2, M3; Process
Model 4; Hayes 2012). Confirming our original analysis,

the indirect effect is significant and positive (.37; 95% confidence interval [CI] p 0.08 to 0.92) with useful as a mediator. The indirect effects were not different from zero with
pure (95% confidence interval [CI] p ⫺1.32 to 0.60) and
clean (95% confidence interval [CI] p ⫺1.39 to 0.36) as
mediators. Thus, we provide evidence for the mediating role
of usefulness but not for cleanliness or purity.

GENERAL DISCUSSION
This research opens the dialogue on consumer recycling
behavior from a decision-making perspective. Our basic
proposition is that consumers’ recycling behaviors are a
function of the physical changes that happen to a product
both during and after consumption which “distorts” the
product from its original size and form. We hypothesized
that when product size and form distortion alter the product’s
characteristics substantially and distance the changed product from the original, the new product form is assigned to
the disposal category with the most similar attributes. Across
a field and four experimental studies we were able to demonstrate the implications of size and form distortion on the
likelihood a product will be recycled (vs. discarded).
Our initial field study found that the size of the product
matters: participants were more likely to recycle a piece of
paper that was large than one that was small. Using a controlled laboratory environment, in study 2 we found that
distorting a product size by making it substantially smaller
decreased recycling behaviors. Participants recycled an undistorted product more often even when the total quantity
of the distorted product’s smaller parts was greater. We also
found that product distortion influenced categorization of
the product and made it more typical of garbage. Study 3
demonstrated that it is not the act of distorting the product
alone that makes it more like garbage but, rather, the newly
distorted product’s final size. As a demonstration of the garbage category’s graded structure, participants only trashed the
paper when it was sufficiently small enough in the end. Even
after it had been distorted, if the end product was large enough,
it continued to be classified as recyclable and disposed of
accordingly. In study studies 4, 5a, and 5b we provide direct
evidence for the underlying role of usefulness, allowing us
to conclude that product distortion has a significant impact
on recycling behaviors due to changes in the perceived usefulness of the product. Finally, in studies 5a and 5b we
generalize the results found in the first studies by extending
our investigation to another product—aluminum cans.
Paper and aluminum are products that consumers are practiced at recycling. Paper is recycled 63% of the time (except,
as we point out, when it is distorted down to small pieces)
and aluminum is recycled 50% of the time (EPA; http://
epa.gov/recycle/how_recycle.html). In this work we have
chosen to investigate products that are commonly recycled
with the objective of uncovering some of the psychological
underpinnings that determine recycling behavior. We hope
that our research stimulates a discussion of post-consumption and recycling decision-making that has largely been
ignored. As such, we believe our work points to several
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interesting directions for future research. In this article we
find that changes in size and form have a significant impact
on perceived usefulness of a product and that usefulness is
a category-defining attribute for recyclables and trash. While
we find support for this process it may be material specific.
Does usefulness explain low recycling rates of plastics and
other common waste and materials? For example, only 8%
of plastics are recycled, which are commonly found in packaging and thus broken down from their original form when
opened. Food is also a good example of a product that is
distorted during consumption and is often thrown in the
garbage as opposed to composted. While it seems plausible
that usefulness explains recycling patterns for these products, future work could attempt to find empirical support.
Another important area for future research is in designing
interventions that can combat the perceived uselessness of
distorted/trashed products. Study 4 does provide an example
of one such intervention that works; however, others may
be even more effective.
While our results suggest that it does not appear to matter
as to whether the product is distorted by the consumer (studies 2, 3, and 4) or by someone else (studies 5a and 5b), one
can imagine situations where perceptions of the product being contaminated by different people might shift a product

from recyclable to trash (or vice versa; Argo, Dahl, and
Morales 2008). For example, what if the person denting a
can was someone who belonged to an aspirational group as
compared to a membership or dissociative group? Thus, it
is possible that category membership in the domain of recycling is relatively unstable and flexible. Future research
should investigate different contexts, products, and product
attributes that lead to these flexible representations of what
is garbage and what is recyclable. Understanding how individual differences might influence categorization in the
domain of recycling is another important area for future
research. People who are more environmentally conscious
are likely to report great intentions to recycle; however, it
is unclear whether they are just as susceptible to the flexibility of category representations demonstrated in the present research.
Given the significant amount of waste that is generated
in society and the detrimental effect it has on the environment, it is critical to understand consumers’ recycling behaviors. This research seeks to provide some insight into
how product size and form distortion during consumption
influences the likelihood that consumers will or will not
categorize a product as garbage and subsequently their decision to do their part for the planet and recycle.
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APPENDIX
FIGURE A1
STUDY 5A: FORM DISTORTION MANIPULATION
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