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HIGHLIGHTS

• Environmentally responsible people engage more
widely in wishcycling, the tendency to err on the
side of recycling.

• Informational interventions can help reduce
wishcycling.

• Corporations and national governments tend to
emphasize their recycling numbers without concern
over the reality of plastic waste streams.

• Regulation is needed at the consumer, corporate,
and national levels to create a more efficient
recycling system.

This review explores the phenomenon of ‘wishcycling’—a
consequence of growing commitments to sustainable
behaviors—and its impact on recycling contamination.
While recycling rates have increased over the past six
decades, high contamination rates have led to the closure
of recycling programs and limited recycling of certain
materials. Informational interventions as well as switching
to a dual-stream recycling system would substantially
reduce contamination. We discuss the role of individuals,
corporations, and regulators in generating this problem.
Further, we liken individual wishcycling to the recycling
attitude of corporations and governments. We discuss policy
options to address these issues.

For a long time, the key challenge that many recycling
programs faced was motivating residents to recycle. The

recycling system began in earnest in the 1960s. During that
first decade, only 6% of municipal solid waste (MSW) was
recycled. The concept of recycling was new to consumers at
the time. Naturally, campaigns (and subsequently scientific
research) focused on encouraging people to recycle more
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[1]. Recycling rates have steadily climbed over the last six
decades (see Figure 1). Today, about a third of MSW is
recycled [2].

As a consequence, efforts to promote recycling are
hampered not primarily by low recycling rates, but by high
rates of recycling contamination. As much as 16.9% of
materials are contaminants and removed at the community
level, and another 13.9% of what remains in the recycling
stream is discarded later at the materials recovery facility
(MRF) because it is either a leftover contaminant or has
been sufficiently exposed to contamination so as not to
be recyclable [3]. Increased costs, resulting from high
contamination, have led to the closure of 54 curbside recycling
programs [3] and have made it virtually impossible to recycle
entire categories of plastics [4].

It is thought that one reason why this contamination
is so high is ‘wishcycling’, also known as ‘aspirational
recycling’ or ‘overinclusive recycling’, whereby consumers
place non-recyclables in the recycling stream with the hope
that they will nonetheless be kept out of landfill [5]. Such
wishcycling is not the result of people caring too little, which
was the problem before. Rather, it is that people care ‘too
much’ about keeping waste out of landfill.

Presumably, wishcycling is fueled by growing
commitments to sustainable behaviors. However, its extent
is unknown. As recycling is a key factor in sustainability
initiatives, there is an urgent need to understand the hidden
flaws of the recycling system. We review research from our
group and others demonstrating that individuals engage
in wishcycling and are generally not very knowledgeable
about recycling. We also discuss the role of corporations
and regulators in generating this problem and provide some
policy considerations in light of this work.

Single-stream system
Wishcycling is exacerbated by the single-stream recycling

system. Single-stream refers to the consumer practice of
putting all recyclable materials into a single bin. Although
single-stream is not the only recycling paradigm in the
U.S., it has become quite dominant. From 2005 to 2014,
single-stream programs went from covering 29% of U.S.
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Figure 1: Recycling and compost rates from 1960-2018. These
rates refer to the amount that gets processed by the recycling
system, not including contamination and non-recyclable materials
that are discarded by the MRF [2].

communities to 80% [6]. The other 20% are made up of
dual-stream and multi-stream systems, in which consumers
are required to sort recyclable items into multiple bins, but
they are notably less common. In a single-stream system,
consumers only have to decide between whether to recycle
or not recycle. They can rely on companies and government
organizations to do the sorting for them. Some scholars have
argued that single-stream recycling does not actually result in
more items recycled, only more items in the recycling stream
[7].

In the face of these issues, it is important to recognize that
the benefits of recycling are not always clear [8]. Sometimes
the benefits do not even accrue from recycling per se, but from
the consequences of the alternative. For instance, in certain
places where the distance to landfill is meaningfully further
than the MRF, recycling reduces emissions associated with
transportation (e.g., in Massachusetts [9]).

Documenting the problem
One possible driver of wishcycling is the misperception

that an item that is not recyclable will just get sorted out of
the recycling stream by the recycling facility. The reality of
contemporary industrial waste sorting practices is much more
complicated. Communities bring their recycling to MRFs, of
which there are around 300 in the U.S., which vary in size
from less than 100 tons daily throughput of materials to 900+
tons [10]. There is wide variety in how MRFs sort through
the waste. One study found that 43% of MRFs use both
automated and manual sorting, while the rest of MRFs are split
between either relying heavily on manual or relying heavily on
automated sorting [11]. Manual sorting is the most accurate
method of sorting, but it is time consuming and expensive
[11]. Only dual-stream systems (where consumers front load a
portion of the sorting) can rely extensively on manual sorting.
Automated sorting can handle larger volumes and more mixed
items; however, their accuracy is lower, which reduces the
market value of their output [11]. That said, advances in
robotics and artificial intelligence might make single-stream
more feasible, as the accuracy and efficiency of automated

sorting improves [12].

The first step of automated sorting is a "disc screen" which
removes flat lightweight items like paper and cardboard [13].
Disc screens are hindered by hoses, cords, clothes, wires,
metal hangers, plastic bags and film which tend to jam the
disc screen and slow the process down [14]. Electromagnets
and eddy currents are then used to remove metals [13].
Plastic sorting is done either with infrared lights which expose
the type of plastic, triboelectrostatic separation which uses
friction electrification to illuminate the differing charges, or
hydrocyclone which determines the density of a given plastic
[13, 15]. The growing numbers and types of plastic make it
difficult to correctly sort the categories [11]. Typically, only
plastics #1 and #2 are recyclable with any market value [4]
(see Figure 2 for the kinds of items that constitute plastics #1
and #2). Scientific advances may help to keep pace with this
growth in plastics. Chemistry discoveries help to make more
plastic materials recyclable and chemical engineering findings
help to integrate recycled plastics into other new materials
[16, 17].

Figure 2: Resin Identification Codes used on plastic materials in
the U.S. [4]. Each number represents a different type of plastic.
Common examples are pictured below the plastic name.

Although the EPA cites “wishcycling” as a detrimental
factor to the U.S. recycling system [5], there has been
relatively little research documenting the problem. We found
just one existing study on the topic, which measured the
framing effect of subtle pro-environmental messaging on
receptacles: the garbage bin was labeled as “landfill” in the
treatment condition and “trash” in the control. The authors
found that participants were more likely to dispose of a
non-recyclable foam cup in the recycling bin when the garbage
was labeled as “landfill" [18].

Our research team has also been working on the topic,
using nationally representative surveys to explore the extent
to which people err on the side of recycling when in doubt
[19]. Participants were asked to self-report whether they
would discard or recycle a given item (from the photo; see
Figure 3 for example images)—exactly as is—if they were in
front of a recycling bin and trash bin. Participants reported
recycling 50.9% items that were definitively non-recyclable
and 60.6% ambiguous items [19]. The worst offenders of
wishcycling are environmentalists—those who care more
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Figure 3: (a)-(c) Represent examples from the different categories
of items that participants were shown in the study. (d) is a bar
chart of the proportion of items recycled correctly by category
[19].

about the gravity of climate change and those who believe
more in the importance of recycling. It is important to note that
environmentalists may be exhibiting a social desirability effect,
wherein they exaggerate their recycling practices to show off
their environmentally informed behavior.

Together, these studies detail the tendency of consumers
to over recycle. This problem is only worsened by general,
pro-environmental attitudes that regard recycling as a
monolithic good.

Information interventions can help
Given the extent to which people engage in wishcycling,

how can it be addressed? Much of the scientific literature
focuses on how to promote recycling, rather than how
to recycle correctly. Nonetheless, this wealth of literature
can be instructive for improving the quality of recycling.
There are three main strands to research on recycling.
The first uses existing theories of behavior to explain and
further motivate recycling [20]–[26]. The second approach
focuses on studying the variation in efficacy between
different motivation strategies [27]–[31]. Lastly, the third
strand examines how personal attitudes and demographics
shape recycling behavior [32]–[38]. This research is relevant
for encouraging correct recycling habits since, for starters,
correct recycling habits can only be built on the foundation
of preexisting recycling behavior. Moreover, informational
interventions will have a larger effect on those who have more
concern for recycling.

While most studies focus on how to promote recycling,
there are a few notable exceptions. These tend to highlight
two promising directions. The first focuses on modifying the
bin. For instance, one study made the hole at the top of the
bin round in an attempt to encourage recycling of bottles and

cans [39]. This approach works well, but its applications are
limited, and it is unlikely to be practical for most household
recycling programs, which are single stream.

A second direction tests how informational rather
than normative messaging can improve recycling habits.
Specifically, messages providing more detail on how to
recycle are more effective than messages emphasizing the
importance of proper recycling. One paper had college
students take part in a “yogurt tasting study” [40]. What the
students did not realize is that the study was really testing what
they did with the yogurt container once they finished it. The
study found that signs testifying to the importance of rinsing
before recycling was ineffective at reducing contamination,
whereas signs indicating how clean recycling items need to
be was successful. This finding suggests the problem is not
motivation, so much as an understanding of how to act on
that motivation.

Our group has also worked on this second direction. We
tried messages providing more detail on how to properly
recycle, following the framework set out by Yoeli and Rand
(2020), which observes three essential elements to successful
prosocial messaging: "communicating the benefit to the
community; making the ask unambiguous, categorical, and
concise; and generating the impression that others expect
compliance" [41]. Our second study presents a proof of
concept using these tools to target participants’ recycling
knowledge. We found that the intervention had a meaningful
effect on participants’ self-reported behavior in a one-week
follow-up compared to a placebo and control intervention [19]
This suggests that the informational environment is the key
barrier to better recycling habits.

The non-profit advocacy group, Recycling Across America,
is trying to standardize the signage on bins. The organization
has found—across numerous partnerships—that simple,
standardized signs not only reduce contamination but also
increase recycling [42]. Although this might seem like an
obvious idea, many recycling bins across the country either
do not have any signage or have signage that is outdated,
incorrect, or unclear (see Figure 4). Bad signage can range
from simply the word "recycling" written on a bin (that provides
no guidance) to labels that do not contain up-to-date local
information about what is recyclable. Another solution to the
issue of information would be to encourage companies to
provide better labeling on their products; however, companies
have been reluctant to adopt this practice due to lax
regulations [43].

It is not just the consumer: Corporate responsibility
and historical deregulation

The recycling system as it exists today is a “polluter
sponsored initiative” [43]. In 1948, soft drink bottles had
a return rate of 96%; however, in the next several years,
soft drink companies learned that by using non-returnable
containers they could increase profits. This shift came at
the cost of a waste crisis. Soft drink companies lobbied for
recycling initiatives to help clean up the mess. Federal and
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Figure 4: A compilation of ineffective and potentially counterproductive recycling signage from bins across the country [44]

municipal governments covered the expense of the recycling
system with the promise that the cost would be earned back.

Recycling labels tend to confuse consumers. It is
unfortunately not widely known that the Resin Identification
Codes (RIC) do not indicate recyclability (see Figure 2) but
instead indicates the type of plastic material. The symbol
is reminiscent of the universal recycling symbol (see Figure
6). While those of us concerned with wishcycling might
view this as unfortunate, from the industry’s standpoint, this
appears to be a feature, not a bug. Plastic companies lobbied
for the symbol to be included on every plastic product,
presumably giving consumers the impression that it is all
recyclable, when in fact entire categories are not recyclable
[4, 45]. Environmental groups have urged the Federal Trade
Commission to prevent corporations from using deceptive
labels on their products but so far to no avail [46]. To
improve consumers’ recycling habits, guidance needs to
be unambiguous, concise, and categorical [41]. A clear
symbol that delineates recyclability would possibly reduce
contamination. As we discovered in our experiment [19], items
like coffee cups and plastic utensils get recycled in the hope
that they are recyclable. These misplaced items could be
targeted with a recycling symbol that is standardized nationally
but refers to localities, since much of the important information

is based on municipal context. This approach is advocated by
How2Recycle, an environmental nonprofit who is pursuing,
"a standardized labeling system that clearly communicates
recycling instructions to the public" [47]. This strategy would
not only help consumers to differentiate between recyclable
and non-recyclable items but also to see specific guidance on
how to wash or separate an item so that it is recyclable (see
Figure 5)

Where corporations have been less influential, the
information environment tends to lack the problems that
plague the U.S. system. Germany has product responsibility
laws for manufacturers and distributors that have led to a
better waste management system [49, 50]. Instead of letting
the burden fall to consumers, German companies must
reckon with the environmental implications of the materials
they use. This approach has been called extended producer
responsibility (EPR) [51, 52], wherein the manufacturer is
"responsible for the entire life-cycle of the product and
especially for the take-back, recycling, and final disposal
of the product. The Extended Producer Responsibility
is implemented through administrative, economic, and
informative instruments" [53].

Unfortunately, in the U.S., there are no federal laws around
product responsibility—only state laws [54]. Even if consumers
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Figure 5: How2Recycle labeling strategy. The central recycling
symbol indicates whether or not it is recyclable. Above is
guidance, based on the item, on how to recycle it properly. In the
case that it is not recyclable, there is a line through the central
symbol. Some labels have "check locally" written in the middle of
the symbol, if there is limited recycling for that item [47].

Figure 6: Universal Recycling Symbol [48]

were perfect recyclers, certain plastics materials are never
recyclable, and others can only be recycled a certain number
of times. In practice, many items that are not recyclable get
recycled anyway. Sharing responsibility across the system
helps to prevent environmentally irresponsible materials from
ever entering the market.

National wishcycling
It is important to note that while Germany is hailed as

one of the world’s best recyclers [55], the reality is still far
from perfect. Germany, like many other wealthy countries,
exports much of their recycling abroad to poorer countries.
Once the items are shipped, they are considered recycled, but
in reality, they are only out of sight and out of mind [56]. Much
like the history of corporations shifting the responsibility onto
consumers, developed countries have dumped their waste on
developing nations [57]. The environmental benefits from this
kind of export recycling are a bit blurry [58].

From 1992 until the 2010s, China imported a cumulative
45% of plastic waste [59]. In the 1990s, China found that
they could utilize plastic waste profitably in their manufacturing
industries; however, starting in 2013, China implemented a
"Green Fence" policy in order to ensure the quality of imported
plastic waste, much of which had been highly contaminated
[59]. The "Green Fence" policy was followed by "Operation
National Sword", which mostly eliminated any plastic waste
imports [59].

In analyzing the global plastic waste trade, Brooks et al.
identifies the U.S.’ single-stream recycling system as a key
factor in increasing levels of contamination which ultimately
resulted in China’s change in policy [59]. The U.S. has
been able to vastly increase their recycling numbers with
a single-stream system and then dump their contaminated
recycling stream onto developing nations. In this system,
wishcycling is almost encouraged, because there are few
checks and balances on the purity of the recycling, while the
overall amount of recycling is calculated and advertised.

Unfortunately, it is difficult to estimate the gains and
losses from export recycling [58]. This is partly because the
United Nations Comtrade data does not track the movement
of waste between countries and certain plastics do not
have international standardization codes [59]; however, two
important points can be made about export recycling. First, the
trade itself contributes substantial amounts of plastic waste to
the global count [59]. Second, when China stopped accepting
plastic waste, wealthy nations turned to other developing
nations with similarly lax environmental laws [60]. It is no
accident that countries with strong environmental standards
export their recycling to countries with weak environmental
standards.

Recycling programs that send waste abroad may look
better than they are, if they are not held accountable for
what happens abroad. First and foremost, there needs to
be data collection across countries to better enable global
understanding of what happens to recycling abroad. Policy
implications will follow from this informed grasp of the global
plastic waste trade.

One approach to international legislation over the inequity
of plastic waste movement can be found in the Basel
Convention. Adopted in 1989 and entered into force in
1992, the international treaty attempts to prevent developed
countries from exporting their hazardous waste to less
developed countries. In 2019, the convention was amended
to include plastic waste in the definition of hazardous waste
[61]; however, the U.S. has yet to ratify the agreement and is
thus uninhibited in its plastic waste exportation [62].

The case of Kamikatsu
Somewhere along the U.S. recycling journey, the country

made a regretful shift in policy to minimize the recycling
burden on consumers, even when this came at the expense
of the quality of the recycling stream. The U.S. public
was essentially told you can buy as much plastic as you
would like, of any kind, just make sure to put it into the
single-stream recycling bin. There are, however, examples
where the demand on consumers and businesses is higher.

An innovative approach can be found in Kamikatsu, Japan,
which is currently 80% of the way towards its zero-waste goal
of 2030 [63], a journey that is many years in the making. By
the late 90s, the town’s officials determined that their current
waste management system was not economically sustainable.
A cost benefit analysis of incinerators led the town’s officials
to shift their approach [64].
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The town operates holistically with a centralized waste
center that helps to distribute its items. The town’s craft
brewery, hotel, and thrift shop all help to enforce the
circularity of the system. The thrift shop resells what is usually
considered waste. The craft brewery is made of disposed
materials and brews its beer from the misshapen farm crops.
The hotel is similarly made from recycled materials, including
its decorations and furniture. Residents are expected to sort
their waste into 45 categories, while hotel guests must sort
their waste into 6 bins. In this way, the town has combined
both corporate and individual responsibility.

Although the average U.S. consumer is unlikely to sort their
waste into 45 categories (at least, without a radical shift in
norms), the example is a helpful reminder that locales have
the power to reduce waste on their own with commitment
from both consumers and corporations. Similar to the circular
shaped hole in the recycling bin [37], receptacles designed to
only take in specific items (i.e., non-single-stream systems)
will mostly end up with those items. That said, there is a
trade-off in the amount of streams (which certainly reduces
contamination) and the overall amount that gets recycled. That
trade-off varies by region and culture. Kamikatsu was able to
implement 45 categories of recycling. U.S. towns might not be
able to reach 45 categories but they could certainly begin by
increasing the number of categories from one to two or more.

Figure 7: A summary of policy options by level of analysis.

Conclusion
Individuals, corporations, and nations all tend to engage in

different forms of wishcycling. Wishcycling can be understood
as the inclination to over-recycle due to sentiment that regards
the act of recycling as unequivocally positive. This monolithic
sentiment obscures the broader complexity of the recycling
system in favor of an easy fix. These three levels of analysis
and their wishcycling tendencies each come with policy
implications. In Figure 7, we summarise these policy options
and their stage in recycling supply chain.

First, individuals tend to engage in wishcycling, because
they believe that keeping items out of landfill is critical.
Wishcycling tends to contaminate recyclable items and
increase the cost of the recycling system. Research indicates
that informational interventions could have a first-rate effect
on this phenomenon. Additionally, returning the U.S. recycling
system to dual-stream (or even multi-stream) would also
reduce contamination.

Second, corporations have elected to produce items that
are recyclable (and sometimes deceptively non-recyclable)
rather than reusable. The famous slogan, “reduce reuse
recycle” is actually in the order of usefulness. Recycling is
supposed to be a last resort after having exhausted the first
two options. Historically, corporations have had their choice of
regulations and solutions. Policy options can legislate over all
three actions in the slogan.

1) Corporations can reduce the creation of any
non-recyclable or hardly-recyclable items.

2) Corporations could return to the former strategy of
encouraging the reuse of products by way of a innovative
return program. (There has been some movement in this
direction with the passing of state-level bottle bills, which
require minimum refundable deposits when purchasing
bottles.)

3) Corporations should include the addition of concise,
unambiguous, and categorical signage on their products
(i.e., recyclable or non-recyclable?) that relates to the
local waste system and market.

Third, wealthy nations often dump their recycling onto
the developing world. This strategy helps wealthy nations
boost their recycling numbers, while not actually engaging
the difficult work of sustainable responsibility. This issue
can be addressed by more stringent transparency measures
for developed nations. Nations can better guarantee global
recycling by enforcing responsibility for what happens outside
national borders and specifying environmental standards for
waste sent abroad.

Policy on recycling should address all three levels that we
have outlined, namely, individual, corporate, and national.
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