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Article 

Charging-for-Recycling Business Model  
and Consumer Adoption of Recyclable 
Electronics 
Mahdi Mahmoudzadeh  
Department of Information Systems and Operations Management, University of Auckland Business School, Auckland 
1010, New Zealand; E-Mail: mahdi.mahmoudzadeh@auckland.ac.nz 

Abstract High costs of recycling operations have kept recycling rates low for many consumer 
electronics. Meanwhile, increasing the adoption of more recyclable electronics among consumers 
remains a challenge. Motivated by Best Buy’s decision to charge consumers a flat fee to accept 
their used TVs/monitors for recycling, we study how charging for recycling would influence 
consumer adoption of recyclable electronics. Through experimental studies, and building on 
relevant behavioral insights (nudging and the theory of planned behavior), we compare the 
charging for recycling scenario with free recycling and recycling tax as current baselines. We find 
that, compared to the baselines, charging for recycling increases the adoption of recyclable 
electronics as long as consumers are not in emergency purchase situations. Our results suggest a 
potential alternative to unsuccessful direct green marketing and cast doubt on prohibiting 
retailers from charging for recycling. 
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1. Introduction 
Waste Electrical and Electronic Equipment (WEEE), also called e-waste, is a complex and 

fast-growing waste stream. Worldwide, e-waste is growing at an annual rate of 4–5% [1]. Of the 
various options for managing e-waste, recycling has proven to yield the most environmental ben-
efits [2]. The inherent complexity of e-waste recycling however has been a burden to recycling 
operations and a discouraging factor to practitioners: “There is almost nothing as hard to recycle 
as electronics” [3]. Nonetheless, the majority of countries have mandated the collection of e-
waste free of charge. While such policies have led to noticeable growth in the collection and 
recycling of some materials, e.g., steel and ferrous, they have not done the same for others, e.g., 
plastic and glass. Recycling rates remain low for the latter as recycling costs are relatively higher 
[2,4]. Overall, the high costs of recycling core materials have kept the recycling of e-waste far 
below an ideal point [1]. This casts doubt on prohibiting recyclers and retailers from charging 
for recycling, which can directly assist the operational costs of recycling chains. 

Best Buy that operates one of the largest recycling networks for e-waste in the US was the 
first retailer that implemented a charging for recycling program. Under this new program, con-
sumers need to pay $25 when they bring their used TVs/monitors to Best Buy for recycling, 
whereas previously Best Buy used to accept all such products for recycling free of charge.1 Some-
what different from this program, California’s Electronic Waste Recycling Act of 2003 charges 
consumers a small recycling fee, similar to a tax, on each purchase.2 From the point of assisting 
with operational costs, charging for recycling can directly help manufacturers and recyclers man-
age their recycling costs based on their needs and can thus improve recycling rates of collected 
e-waste. Meanwhile, free recycling3 (and recycling tax for that matter) hopes to keep the volume 
of product return at higher levels because charging can deter consumers from returning their 
products for recycling. Although many countries (including most starts in the US) have enacted 
bans on landfilling and/or incinerating large e-wastes such as TVs, monitors, and desktops, the 
main rationale of free recycling is to keep the product return a convenient option for consumers. 

 
1 This new recycling program was implemented in all states except Illinois and Pennsylvania, where state laws bar re-
tailers from charging for recycling (Best Buy has shut down its recycling program in these states). 
2 https://www.calrecycle.ca.gov/electronics/retailer 
3 By “free recycling” in this paper, we refer to the recycling that is free of charge for consumers. 
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From this point of view, Best Buy’s charging-for-recycling program is a counterintuitive approach 
that does not keep the priority on increasing the volume of e-waste return. 

In this paper, we explore an overlooked potential benefit of charging for recycling beyond 
merely assisting with the operational costs. We study whether charging for recycling, compared 
to free recycling and recycling tax as baselines, can result in higher consumer adoption of recy-
clable electronics. Increasing the recyclability of consumer electronics is a viable solution to low 
recycling rates of collected e-waste. For example, EPA’s Energy Star Partner of the Year award 
in the US4 is to encourage retailers to market and sell more recyclable electronics. However, 
evidence has shown that direct green marketing to increase consumer adoption of greener prod-
ucts is not a successful strategy in general (see, e.g., [5,6]), and subsequently, retailers do not find 
investing in green marketing financially attractive [6–8]. Hence, we explore a possible alternative 
to direct green marking that could potentially increase consumer adoption of green (recyclable)5 
electronics. 

What motivates our exploration is two relevant behavioral factors: nudging, and the theory of 
planned behavior. In contrast to free recycling, charging for recycling can nudge consumers’ 
attention towards the fact that recycling is costly, and thus recyclability is a valuable attribute. 
Furthermore, a definitive recycling fee (like Best Buy’s $25) can improve consumers’ perceived 
self-efficacy from taking eco-friendly action and paying more for recyclability. Lack of such self-
efficacy has been proven to hinder people’s environmental actions including their green pur-
chases (see, e.g., [9–11]). We perform our exploration through controlled experimental studies 
(see [12] on using experimental methods to get insights on environmental policies). We use a 
subject-level measure for the adoption of the recyclable (“Green”) version over the non-recycla-
ble (“Standard”) version in terms of the subject-level percentage of extra willingness to pay (WTP) 
for the former. In line with previous studies on consumer durables replacements (see [13] for a 
review) and emergency purchases (see [14]), we study regular (or new) purchase situations and 
emergency (or replacement) purchase situations separately as they have been proven to have 
different decision-making dynamics. 

We find that, compared to free recycling and recycling tax scenarios as the baseline, charging 
for recycling increases regular buyers’ adoption of recyclable electronics by around 5%. For 
emergency buyers, the adoption level remains the same as that in the baseline. This is in line with 
previous findings that emergency buyers’ situation hinders them from paying more for environ-
mental attributes [14]. Our findings have clear implications for green marketing and recycling 
operations. The most promising outcome in direct marketing of energy-efficient products has 
yielded an effect size of around 5% in consumer adoption while relying on incentives to sales-
people and rebates to consumers [6]. Therefore, our observed effect is not negligible, especially 
because it comes as a byproduct of a recycling program and at no marketing cost. From an 
operational perspective, our results extend previous research that ties recycling operations to 
green marketing and contradict the conventional wisdom that favors free/promotional recycling 
as the beneficial bridge to coordinate the two (see, e.g., [15,16]). Our findings show that charging 
for recycling not only directly assists retailers with the operational costs of recycling, but can also 
help enhance the recyclability of products entering the economy in the first place, which is vital 
to creating an efficient circular economy [17,18]. 

The remainder of the paper is organized as follows: Section 2 reviews the related literature 
and builds the hypotheses; Section 3 describes the experimental design; Section 4 presents the 
results and analyses; and finally, Section 5 makes concluding remarks on the findings. 

2. Hypotheses 
Based on Best Buy’s practice of charging for recycling, i.e., announcing its charging for recy-

cling and its sale of green electronics at the same time, we postulate that charging for recycling 
at the purchase point would influence consumer purchasing behavior and lead to higher adop-
tion of recyclable versions. We find two behavioral explanations most supportive of this postula-
tion: nudging and the theory of planned behavior. 

 
4 https://www.epeat.net/resources/criteria-2 and https://www.energystar.gov/about/awards 
5 In general, the criteria of “green” products focuses on three main aspects: products being free of toxic compounds, 
being energy efficient, and being made of recyclable and renewable materials [19]. In this paper, our focus is on the 
recyclability aspect and we thus refer to the recyclable version as the green version. 
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Nudging, i.e., piquing attention through indirect interventions, has been used in many different 
contexts to lead people’s actions in desired directions (see [20–22] for more discussion on nudge). 
The kind of nudge that aims to promote environmentally friendly actions is known as the green 
nudge [22]. To discuss nudging in our context, we draw a parallel with previous work on the 
provision of direct information to increase consumer adoption of green products. The first stream 
of work uses energy efficiency in green products to motivate consumers via savings in their elec-
tricity bills as a win-win benefit in purchasing such products (see, e.g., [23]). However, the work 
has found that direct provision of information is an unsuccessful marketing strategy to increase 
the sale of green products. For example, Allcott & Taubinsky (2015) [5] found that a significant 
portion of the market still preferred incandescent lightbulbs even after being fully informed about 
benefits of energy-saving lightbulbs, Kallbekken et al. (2013) [24] found that a salesperson’s effort 
had no significant effect on the demand for energy-efficient products, and Allcott & Sweeney 
(2017) [6] found that incentivizing salespeople to provide consumers with information on the cost 
savings of energy-efficient water heaters had no effect on consumer demand. In contrast, there 
are reports of successful uses of nudges to reduce energy consumption among consumers. In their 
studies of comparison-based households’ energy bills, Allcott (2011) [25], Ayres et al. (2013) [26], 
and Allcott & Rogers (2014) [27] found the comparison-based bill to be a successful nudge that 
reduced households’ energy consumption. Similarly, Dolan & Metcalfe (2013) [28] found a sig-
nificant reduction in energy consumption by nudging households to reduce their energy con-
sumption to comply with social norms. In reducing households’ water consumption, Ferraro & 
Price (2013) [29] found messages based on social norms and social comparisons to be more ef-
fective than instructive descriptions. 

In parallel with the above, we postulate that charging for recycling at the purchase point will 
nudge consumer with the fact that “recycling is costly” and increase their valuation for recycla-
bility. Consumers might have some knowledge of the expenses/harms that recycling imposes on 
society and the environment. What nudging does is to draw their attention to this fact at the 
purchase point, without which this knowledge might never come to the surface or effectively play 
its role at the decision point. To the best of our knowledge, our study is the first that explores a 
green nudge in the domain of consumer adoption of green products. It is worth noting that the lack 
of full awareness that sometimes appears in nudges and raises criticism of restricting people’s au-
tonomy to act upon their own preferences (see, e.g., [30]) does not apply to our context since we 
do not architect a nudge and rather investigate a byproduct of a recycling program as a nudge. 

The theory of planned behavior (TPB) first proposed by Ajzan (1991) [31] has been widely 
used in studying people’s green purchasing behavior (see, e.g., [9–11,32,33]). The main reason-
ing with TPB is that while one factor of the planned behavior (i.e., attitude) is predominantly in 
favor of environmentally friendly purchases, the other factor (i.e., perceived behavioral control) 
is not always realized and thus hinders the final behavior. According to TPB, the nature of the 
perceived behavioral control is uncertainty about how impactful people think their actions would 
be on the environment. This concern has been found to be a significant determinant of eco-
friendly behavior (see, e.g., [9–11]). We postulate that charging for recycling will induce a belief 
in consumers that not buying recyclable products imposes equivalent monetary costs to the en-
vironment. This monetary and relatable instrument makes it clearer to consumers what impact 
they are making on the environment by adopting recyclable versions and will thus enhance the 
perceived behavioral control. The improved self-efficacy in making an eco-friendly action will in 
turn close the gap in TPB and result in paying more for recyclable versions. Combining the two 
reasonings above, we summarize our expectations in the following hypothesis: 

HYPOTHESIS 1. Compared to free recycling, charging for recycling will increase the adoption of recyclable 
versions of products. 

Although compared to free recycling both charging for recycling and a recycling tax collect 
recycling fees from consumers, there are fundamental differences between them. In contrast to 
charging for recycling, a recycling tax is reflected as mandatory price inflation at the purchase 
point. Successful green nudges motivate people towards voluntary rather than forcible contributions 
to environmental protection actions [22]. Being mandatory and tying the nudge to purchase costs 
rather than recycling costs disturbs these dynamics with the recycling tax. Furthermore, one of 
the main reasons behind the success of nudging households with their neighbors’ energy con-
sumption is that the information is delivered to the households together with their energy bills, 
which makes the information salient and thus works as a nudge [22,25,27]. In contrast to charging 
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for recycling that charges the recycling fee explicitly for accepting the product for recycling, the 
recycling tax charges a fee for selling the product. This does not fit well in tying the information 
to the right activity and in order to create an informational nudge. 

From the TPB point of view, by collecting a fee at the purchase point, the recycling tax sug-
gests to consumers that they are already paying their contributions to the environment and will 
thus leave no room for further pro-environmental actions at the purchase point. In this vein, 
Merritt et al. (2010) [34] discuss how one act of pro-social behavior can suppress further actions 
by making people feel as if they have done “enough”. With the charging for recycling program, 
the same pro-environmental action (i.e., paying for recycling) is tied with the recycling action and 
thus does not interfere with or hinder the other pro-environmental action at the purchase point 
(i.e., paying more for the recyclable version). These postulations lead us to the following hypoth-
esis: 

HYPOTHESIS 2. Compared to recycling tax, charging for recycling will increase the adoption of recyclable 
versions of products. 

Bao & Ho (2015) [35] discuss that a nudge can have heterogeneous effects on people’s decisions 
depending on the circumstances of the situation they are in. In his study of nudging households 
with comparison-based energy bills, Allcott (2011) [25] found that households with consumption 
above average started to decrease their energy usage, while those with consumption below aver-
age tended to increase their usage. Similarly, in their study of retirement savings, Beshears et al. 
(2015) [36] found that peer information increased savings among non-unionized recipients but 
decreased it among unionized recipients, due to differences in norms between these two groups 
of workers. In this vein, Bronchetti et al. (2011) [37] segmented people based on their financial 
limitations and found that opt-in/out defaults had no impact on the saving behavior of low-
income tax filers as they had strong intentions to spend their refunds. More related to our study, 
Samson & Voyer (2014) [14] discuss that emergency purchases, compared to regular purchases, 
are more prevention-focused, and thus emergency buyers are only willing to spend on necessary 
attributes and not much on environmental attributes in products. 

In a broader view, emergency purchases for consumer electronics can be considered as re-
placement purchases, for which previous research has found more nuances in behavioral influ-
ences compared to new purchase situations [13,38]. Bayus (1991) [39] and Cripps & Meyer 
(1994) [40] found that purchases due to product failure are based on different decision-making 
processes than regular purchases. Park & Mowen (2007) [41] found a different behavior in he-
donic versus utilitarian replacement purchases. Therefore, we define emergency/replacement 
buyers as those who are buying a new TV to replace their broken TV, and regular/new buyers 
as those who are just buying a new TV. Based on the previously established evidence noted 
above, we postulate that for emergency buyers, the cost-oriented nature of emergency purchases 
will overshadow the nudging effects of charging for recycling. 

HYPOTHESIS 3. The effect of charging for recycling in increasing the adoption of recyclable versions will 
be stronger for regular buyers compared to emergency buyers. 

Other consumer heterogeneities in the market that can segment consumers into sub-groups 
are usually age, gender, education, annual income, etc. Houde (2014) [42] discusses such heter-
ogeneities in consumer adoption of energy-efficient products (in response to direct green market-
ing) by relating that to consumer sophistication with respect to collecting and processing direct 
information. One of the main issues widely discussed for direct green marketing of energy-effi-
cient products is consumers’ cognitive limitations that can vary with consumer heterogeneities. 
For instance, direct green marketing urges consumers to evaluate the cost-benefit of paying a 
higher purchase price for energy-efficient products in exchange for obtaining energy bill savings 
in the future [43,44]. In contrast, green nudges, e.g., nudging households with neighbors’ energy 
consumptions, are found to be successful by going around such cognitive limitations [22,25,27]. 
Therefore, upon HYPOTHESIS 3 characterizing the main source of difference in consumer 
behavior, we expect that charging for recycling, as a green nudge, will have a homogenous effect 
across all consumers irrespective of the aforementioned heterogeneities. This expectation is also 
in line with previous findings in nudging in other contexts. For example, in their study of how 
students’ performance was influenced by learning their relative ranks, Azmat & Iriberri (2010) 
[45] found a homogeneous nudging effect for both genders after differentiating the effect for the 
tails of the distribution from middle-rank students. The following hypothesis summarizes: 
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HYPOTHESIS 4. The effect of charging for recycling in increasing the adoption of green versions will be 
robust to consumer heterogeneity. 

3. Experimental Study 
3.1. Design 

To gain insights on supporting or rejecting our hypotheses, our experimental design is to 
compare charging for recycling with free recycling and recycling tax for both emergency and 
regular purchase situations. To keep in line with reality, we choose $25 as the dollar amount of 
charging for recycling.6 Since Best Buy only charges this for TVs/monitors, we use a TV as the 
electronic product in our experiment. With California’s Electronic Waste Recycling Act, the fee 
charged at the purchase point is based on the size of the purchased electronic product, which is 
$7 for products larger than 35 inches. Hence, we choose $7 as the recycling tax on the purchased 
TV in our experiment. We use the technical specifications of a real market TV (product specifi-
cations are available in the Appendix) and create two identical versions of the TV, Standard and 
Green, where “designed for increased recyclability”7 is the only extra attribute in the Green 
version. 

Similar to real market situations, where consumers discover one version of a product first and 
then find about the other version, participants in our experiment are first offered one version of 
the TV (Standard or Green)8 and after indicating their WTPs for that version are offered both 
versions and asked to indicate their WTPs for both. Participants are allowed to change their 
starting WTPs for the Standard (or Green) version after being offered the other. We use partici-
pants’ final WTPs for the Green and Standard versions in the analysis to extract their adoption 
of the Green version. Realistically, participants’ starting WTP might influence their following 
WTPs for the Green and Standard versions and hence the gap between them by taking effect as 
an arbitrary anchor [46–48]. However, the measure of adoption we use in our analyses nullifies 
possible anchoring effects from the starting WTP and enables us to extract the adoption of the 
Green version free of subject-level factors. 

We use the subject-level percentage of extra WTP for the Green version relative to the par-
ticipant’s own WTP for the Standard version as the measure of adoption. We refer to this variable 
as (extra WTPG)% and compare its average between different experimental groups rather than 
simply comparing the average of extra WTP for the Green version between different groups. 
This variable further allows us to investigate both the mere adoption—through (extra WTPG)% 
> 0—and the intensified adoption—through the value of (extra WTPG)%—in our between-
group compositions. 

To separate the purchase situations, for emergency/replacement buyers the situation involves 
participants replacing a broken TV with a new one, and for regular/new buyers the situation 
involves purchasing a new TV. Together with the two baseline scenarios and the charging for 
recycling scenario, this creates a 3 × 2 design as summarized in Table 1. We discuss the experi-
mental descriptions in detail in Section 3.3. 

Table 1. Experimental framework. 

 Regular/New Purchase Emergency/Replacement Purchase 

Free recycling 
• Recycling is free of charge 
• Already have a TV (in good condition) at home, and wanted to buy 

another one for another room 

• Recycling is free of charge 
• Current TV not working anymore, and need to buy 

a new one 

Recycling tax 
• $7 recycling fee on the purchase price 
• Already have a TV (in good condition) at home, and wanted to buy 

another one for another room 

• $7 recycling fee on the purchase price 
• Current TV not working anymore, and need to buy 

a new one 

Charging for recycling 
• $25 charge for recycling 
• Already have a TV (in good condition) at home, and wanted to buy 

another one for another room 

• $25 charge for recycling 
• Current TV not working anymore, and need to buy 

a new one 

 
6 $25 was the dollar amount back to when running our experiments, and Best Buy has now increased it to $29.99. 
7 This is the phrase that is being used in the marketing of Green TVs/monitors by Best Buy and is a description of 
EPEAT-registered electronics as well. 
8 This ordering is counterbalanced in the experiment, and we perform further analyses to ensure that the results are 
independent of the ordering. 
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3.2. Incentive Compatibility, Social Desirability and Attention Check 
To capture the exact setting and time point of decision making, e.g., deciding to purchase a 

new TV while already owning a broken one, we use vignette-based experiments and ask partici-
pants to indicate their WTPs assuming the described purchase situation. There is ample evidence 
that if designed properly, respondents’ decisions do not differ significantly for vignettes and real 
situations and the experiment could yield comparable insights (see [49] and references therein). 
For example, Hardisty & Pfeffer (2017) [50] used vignette-based experiments to study manipu-
lations of hyperbolic discounting where participants chose between current and future payoffs. 
More similar to our context, Ungemach et al. (2018) [51] used vignette-based experiments to 
study consumer preference between environmentally friendly and regular cars. 

As Meloy et al. (2006) [52] discuss, vignette-based designs are of particular importance in 
environmental studies (e.g., green purchase behavior, environmentally friendly actions, etc.) 
where incentive-aligned payment often hinders understanding people’s intrinsically motivated 
behaviors. Furthermore, the comparison-based approach of our study together with the nature 
of the adoption measure we use enable us to go around the need for incentive compatibility to 
obtain reliable results. In particular, we do not use the raw gap in participants’ WTPs for the 
Green and Standard versions in our analyses and rather utilize participants’ extra WTP for the 
Green version relative to their own WTP for the Standard version. More importantly, we com-
pare participants’ adoption of the Green version under the charging for recycling scenario with 
that under the baseline scenarios. This enables us to isolate and measure the net difference that 
the charging for recycling scenario makes. Hence, any possible price inflation for the Green ver-
sion (due to lack of incentive compatibility) is canceled out in extracting the net difference and 
the results are driven purely by the effect of charging for recycling. 

The social desirability effect, or the Experimenter Demand Effect (EDE), is considered as any 
change in experimental subjects’ decisions due to what might constitute appropriate behavior 
[53]. In other words, subjects may give priority to being “good subjects” and feel committed to 
making a decision that assists the experimenter. As Zizzo (2010) [53] discusses, this can be an 
issue in environmental/social studies from two points: first, using an incentive-compatible design 
and inducing to participants to maximize their monetary benefits may deter them from their 
environmental/social utilities in honoring the induced, desired performance; second, if the envi-
ronmentally/socially conscious decision is positively correlated with experimenter demand (i.e., 
if participants show environmental/social consciousness in their decision because of assuming 
that it is what the experimenter is looking for), that would lead the results in a biased direction. 
Our experimental study nullifies the latter by using the comparison-based design as explained 
above. In comparison-based designs, there are comparable sources of environmental/social de-
sirability in both the treatment and the control (baseline) groups. In our experiment, in both the 
charging for recycling scenario and the free recycling and recycling tax scenarios, participants 
have comparable opportunities to show a socially desirable decision (i.e., paying more for the 
Green version) if they are under the influence of EDE. This neutralizes the effect of EDE and 
ensures that any net difference in the adoption level is merely driven by the hypothesized effects. 

To filter out inattentive respondents and ensure the reliability of the collected responses, we 
use a strict attention check question at the end of the experiment. Abbey & Meloy (2017) [54] 
discuss a wide range of attention check questions commonly implemented in vignette-based ex-
perimental designs. Our attention check question (available in the Appendix) is designed to test 
participants’ attention to two key points in the descriptions: first, whether the purchase situation 
was a regular/new purchase or an emergency/replacement purchase; and second, whether the 
recycling was free or there was a charge associated with it. 

3.3. Descriptions 
The experimental description includes three main parts: first, a starting description with ma-

nipulation on the purchase situation (regular/new vs. emergency/replacement); second, a de-
scription for manipulation on the recycling scenario; and third, a description stating the differ-
ence between the Standard and Green versions of the TV. Full experimental descriptions are 
available in the Appendix. 

The experimental description starts with telling participants whether the situation is a regu-
lar/new or an emergency/replacement purchase. For the former, we ask participants to imagine 
they already have an almost-new TV at home and are thinking about buying an extra one for another room. For 
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the latter, we ask participants to imagine their TV is not working anymore and that they need to buy a new 
one. 

The second part of the description creates the treatment effect regarding the recycling sce-
nario. In doing so, we try to match the description with Best Buy’s announcement on its charging 
for recycling program as much as possible. With the free recycling scenario, the description men-
tions that the retailer also has a recycling program and accepts broken TVs for recycling free of charge, in line 
with Best Buy’s previous free recycling program. With the charging for recycling scenario, the 
description mentions that the retailer also has a recycling program and, due to the cost of managing TV 
recycling, charges $25 to accept broken TVs for recycling. This short description captures Best Buy’s an-
nouncement about its recycling program together with the reasoning behind it as mentioned in 
the announcement. We avoid adding any further detailed information in the interest of having 
the best reflection of reality. For the recycling tax scenario, the description mentions that the 
retailer also has a recycling program and, due to the cost of managing TV recycling, charges a $7 recycling fee in 
addition to the sale price for all TVs, regardless of the brand or technical specifications. We do not use the 
word “tax” in the description because the $7 fee associated with California’s Electronic Waste 
Recycling Act of 2003 is not labeled as “tax” in practice. The descriptions use the same wording 
when describing the recycling scenario for both regular/new and emergency/replacement pur-
chase situations. This leaves the difference between the two purchase situations only to the first 
part of the experimental description. Using the word “broken” in this part ensures aligning the 
descriptions between the two parts for the emergency/replacement purchase situation in which 
participants face broken TVs. 

The experimental descriptions were refined through several pre-runs where participants were 
asked to provide explanations behind their thinking. This open-ended question similar to the one 
used by Ball et al. (2001) [55] that “asked subjects to describe their thought process and strategy 
for participating in the auction” helped us ensure the clarity of the descriptions to participants 
without having to list further detailed information in the descriptions. 

The last part of the experimental description presents the technical specifications of the TV 
(be it Standard or Green version) alongside the picture of the TV and asks participants about 
their WTPs for the offered TV. For the Green version, the description clearly states that this 
version also is a Green TV, designed for increased recyclability at its end of life. Upon indicating their WTP 
for the offered version (be it Standard or Green), participants go to the next stage where they are 
first reminded about the WTP they indicated for the offered version and then are told to assume 
that they find there is also a Green [or Standard] version of that TV, wherein both versions are shown 
together. The description points out clearly that both versions have the exact same features except 
for the increased recyclability in the Green version. Participants are asked that in light of this new infor-
mation what their WTPs are for each of the TVs. In the recycling tax scenario, participants are 
asked to indicate their WTP inclusive of the $7 fee, in order to capture the final price paid for the 
TV as in reality. 

3.4. Procedure 
We recruited a sample of 838 participants (46.5% female, 53.1% male, and 0.4% preferred 

not to indicate their gender; Mage = 39.8 and SD = 12.1) through Amazon Mechanical Turk 
(AMT) and paid a flat fee for their participation (the same as similar studies in AMT, e.g., [51]). 
The payment proportionally was over the minimum wage per hour at the time the experiment 
was run. Participants were eligible to participate if they were at least 18 years old and resided in 
the US. Upon agreeing to participate in the study, participants were randomly assigned to one 
of the six experimental groups (see Table 1) and were asked about their WTPs for the Standard 
and Green TVs in the order explained in the previous section. In all groups, following the main 
experimental task, participants also provided an explanation of their thinking behind their deci-
sion. We also asked participants about the clarity of the descriptions and experimental tasks. The 
average clarity score on a 1–5 scale (5 being the highest) was 4.5. The experiment ended with the 
attention check question and demographic questions. A majority of the participants (73.6%) in-
dicated having earned a bachelor’s degree or having a college-level credit. The average income 
level was between $26,000–$75,000, and most of the participants had an income level between 
$26,000–$50,000. 
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4. Results and Analyses 
Among 838 participants, around 5–7 in each group (36 in total; 4.3%) indicated that WTPs 

for the Green TV were lower than their WTPs for the Standard TV. Based on their explanations, 
we call them anti-Green participants, i.e., consumers with strong doubts about green and envi-
ronmentally friendly products [56]. The exclusion or inclusion of these participants in the sample 
does not make a difference in the main results and findings, so we keep them in the sample as we 
do not have a predetermined reason to exclude them. We filter out responses based on the atten-
tion check question, which yielded a rejection rate under 22.1%.9 Finally, we exclude six par-
ticipants who were not able to enter a valid number as to their WTPs in either/both of the ques-
tions. 

The focal point of our analyses is on the effect of charging for recycling on the subject-level 
percentage of extra WTP for the “Green” version, which we have defined as the measure of 
adoption. We refer to this variable as (extra WTPG)%. In analyzing this variable, our experiment 
uses a between- and within-subject mixed model design: having three recycling policies as a be-
tween-subject manipulation while measuring within-subject WTPs for the Standard and Green 
versions. In addition, the two purchase situations (regular vs. emergency) and the two orders 
(Standard first vs. Green first) add to the between-subject manipulation. Hence, in total, our 
experimental design is a 3 × 2 × 2 × 2 mixed model based on recycling scenario × purchase 
situation × order × product version. Before going into the details of analyzing our main variable 
(extra WTPG)% through regressions, it is worth analyzing this mixed model in order to uncover 
sources of variation in that. We use mixed-model ANOVA, which is the perfect methodology for 
a mixed between- and within-subject experimental design [57,58]. 

Table 2 shows that the mixed-model analysis suggests a statistically significant effect from the 
recycling scenario under some conditions. The first row of Table 2 shows that there is a statisti-
cally significant difference between WTPs for the Green and Standard versions. The second row 
shows that without differentiating the purchase situation, recycling scenario manipulation has no 
statistically significant effect on the within-subject difference between WTPs for the Green and 
Standard versions. However, the third row uncovers that depending on the purchase situation, 
the recycling scenario can indeed increase the within-subject extra WTP for the Green version. 
Finally, the last row shows that the order in which participants discover the first version has no 
statistically significant effect on the effect from recycling scenario manipulation. 

Table 2. Mixed-model analysis. 

  Full Model  

Term F Power Effect Size 

version 201.74** 0.241 1.000 

version×policy 0.32 0.001 0.100 
version×policy×purchase 4.15* 0.013 0.733 

version×policy×purchase×order 0.92 0.003 0.210 
Note: Effect size is based on partial-eta-squared. Power reflects observed power. 
Significant levels: * = 0.05 and ** = 0.01. 

To further explore whether the observed effect from recycling scenario manipulation is 
driven by the charging for recycling scenario, the recycling tax scenario, or both, Table 3 repeats 
the same analysis of Table 2 by contrasting only two of the recycling scenarios (charging for 
recycling vs. other policies, recycling tax vs. other policies, and free recycling vs. other policies). 
In this case, the mixed-model design reduces to 2 × 2 × 2 × 2, which allows us to isolate the 
observed effect for different recycling scenarios. Table 3 shows that it is indeed the charging for 
recycling scenario that compared to free recycling and recycling tax scenarios makes a statistically 
significant difference on participants’ extra WTP for the Green version. 

  

 
9 Given its relatively small size (see [54] that discuss data exclusion rates in attention check failures), inclusion of these 
responses in the analyses did not change the final results nor it influenced the significance levels and only slightly changed 
the p-values. 
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Table 3. Mixed-model analysis with charging for recycling scenario vs other recycling scenarios. 

 (a) (b) (c) 

  Full Model   Full Model   Full Model  

Term F Power Effect Size F Power Effect Size F Power Effect Size 

version 190.10** 0.229 1.000 158.74** 0.198 1.000 191.88** 0.230 1.000 
version×policy 0.45 0.001 0.102 0.42 0.001 0.099 0.00 0.000 0.050 

version×policy×purchase 5.54* 0.009 0.652 0.18 0.000 0.071 7.25** 0.011 0.767 
version×policy×purchase×order 0.36 0.001 0.092 0.78 0.001 0.142 1.84 0.003 0.272 

Note: Effect size is based on partial-eta-squared. Power reflects observed power. 
Significant levels: * = 0.05 and ** = 0.01. 

The results of the mixed-model ANOVA suggest that it is worth conducting subsequent de-
tailed analyses to further understand the observed effect on (extra WTPG)%. These detailed in-
vestigations would determine whether our hypotheses in Section 2 are supported. We structure 
our subsequent analyses based on analyzing the effect of charging for recycling on the adoption 
of the Green version for the two purchase situations (Analysis 1), further analyzing the robustness 
of the effect to common consumer heterogeneities in direct green marketing (Analysis 2), and 
characterizing the effect in terms of green market expansion and green market intensification 
(Analysis 3). 

4.1. Analysis 1: Charging for Recycling and Adoption of the Green Version in Regular/New 
and Emergency/Replacement Purchase Situations 

The mixed-model ANOVA uncovered what influenced any change in participants’ WTPs 
for the Green and Standard versions. Here, we aim to compare participants’ adoption of the 
Green version in different groups. To do so, we statistically compare the average adoption meas-
ure (extra WTPG)% under the charging for recycling scenario with that under free recycling and 
recycling tax scenarios as the baselines. Given our hypotheses structure and what was uncovered 
in the mixed-model analysis, we perform this comparison separately for the regular/new and the 
emergency/replacement purchase situations. Figures 1 and 2 show the average (extra WTPG)% 
for each experimental group. In the regular/new purchase situation, charging for recycling in-
creases the average of (extra WTPG)% by 4.9 compared to free recycling (t = 2.687, p < 0.004) 
and by 3.4 compared to the recycling tax (t = 1.704, p < 0.046). However, it makes no difference 
for the emergency/replacement purchase situation, compared to free recycling (t = 0.152, p > 
0.879) and compared to the recycling tax (t = 0.416, p > 0.678). 

 
Figure 1. Average of (extra WTPG)% for the two purchase situations with the three recycling policies. Note: Error bars 
are standard errors of means (SEM). 

https://www.hos.pub/


Highlights of Sustainability 2023 292  

 

https://www.hos.pub 
 

  
Emergency/replacement purchase Regular/new purchase 

Figure 2. The effect of charging for recycling on the average of (extra WTPG)% for the two purchase situations. Note: Error bars are standard errors of 
means (SEM). 

Our analysis reveals that in line with our expectations in HYPOTHESIS 1 and 2, charging 
for recycling increases participants’ adoption of the Green version through increasing their (extra 
WTPG)%, compared to both free recycling and recycling tax scenarios. Moreover, the results 
show that as predicted in HYPOTHESIS 3, the cost-oriented nature of the emergency/replace-
ment purchase situation does not let the effect realize under this purchase situation, hence the 
adoption remains at the same level as in the baselines. This result also provides supporting evi-
dence for Samson & Voyer’s (2014) [14] observation that compared to regular purchase situa-
tions, decision-making in emergency purchase situations is more prevention-focused and hinders 
paying for extra environmental attributes. It is also worth noting that with the adoption level 
remaining unchanged in all scenarios under the emergency/replacement purchase situation, the 
results endorse that our experimental design does not fall under issues pertinent to the social 
desirability effect (see Section 3.2). This ensures the reliability of the extracted difference in the 
adoption level between the charging for recycling group and the baseline groups for the regu-
lar/new purchase situation. 

4.2. Analysis 2: Robustness of the Effect to Consumer Heterogeneity beyond the Purchase 
Situation 

Our analysis here aims to explore whether the observed effect is robust to consumer hetero-
geneity besides the main segmentation considered in Analysis 1. We use participants’ de-
mographics, i.e., gender and age, to define consumer heterogeneity, which is a common ap-
proach in marketing studies. We separate the participants into young (ageL) and senior (ageH) 
based on the cut-off age of 40 which was the average age of participants. In segmenting the 
participants into male and female groups, we exclude those participants (0.4% of the experi-
mental pool) who did not indicate their gender. We start by repeating the mixed-model analysis 
of Table 2 considering gender and age extra sources of between-group manipulation. This results 
in a 3 × 2 × 2 × 2 × 2 × 2 mixed-model. Table 4 shows the results of this analysis. Neither age 
nor gender has a statistically significant effect on the difference between participants’ WTPs for 
the Green and Standard versions under any of the recycling scenarios or purchase situations. 

Table 4. Mixed-model analysis including participants’ demographics. 

  Full Model  

Term F Power Effect Size 

version 203.58** 0.254 1.000 

version×policy 0.02 0.000 0.053 

version×policy×ageH 0.46 0.002 0.124 

version×policy×male 0.07 0.000 0.060 
version×policy×ageH×male 0.74 0.002 0.176 
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Table 4. (Continued) 

version×policy×purchase 4.24* 0.014 0.742 

version×policy×purchase×ageH 0.31 0.001 0.099 
version×policy×purchase×male 1.03 0.003 0.231 

version×policy×purchase×ageH×male 1.00 0.003 0.225 

version×policy×purchase×order 1.22 0.004 0.267 

version×policy×purchase×order×ageH 0.18 0.001 0.079 

version×policy×purchase×order×male 1.12 0.004 0.248 
version×policy×purchase×order×ageH×male 0.92 0.003 0.210 

Note: Effect size is based on partial-eta-squared. Power reflects observed power. 
Significant levels: * = 0.05 and ** = 0.01. 

We further perform regression analyses including participants’ demographics. We run the 
following regression that considers dummy variables ageH and male together with the three recy-
cling scenarios for both the regular/new and the emergency/replacement purchase situations: 

(𝑒𝑒𝑒𝑒𝑒𝑒𝑒𝑒𝑒𝑒 𝑊𝑊𝑊𝑊𝑊𝑊𝐺𝐺)%𝑖𝑖
= 𝛼𝛼0 + 𝛼𝛼1(𝑒𝑒𝑎𝑎𝑒𝑒𝑎𝑎)𝑖𝑖 + 𝛼𝛼2(𝑚𝑚𝑒𝑒𝑚𝑚𝑒𝑒)𝑖𝑖 + 𝛼𝛼3(𝑒𝑒𝑎𝑎𝑒𝑒𝑎𝑎 × 𝑚𝑚𝑒𝑒𝑚𝑚𝑒𝑒)𝑖𝑖 + 𝛼𝛼4(𝑒𝑒𝑒𝑒𝑟𝑟𝑟𝑟𝑟𝑟𝑚𝑚𝑟𝑟𝑟𝑟𝑎𝑎 𝑒𝑒𝑒𝑒𝑒𝑒)𝑖𝑖
+ 𝛼𝛼5(𝑒𝑒𝑒𝑒𝑟𝑟𝑟𝑟𝑟𝑟𝑚𝑚𝑟𝑟𝑟𝑟𝑎𝑎 𝑟𝑟ℎ𝑒𝑒𝑒𝑒𝑎𝑎𝑒𝑒)𝑖𝑖 + 𝛼𝛼6(𝑒𝑒𝑒𝑒𝑟𝑟𝑟𝑟𝑟𝑟𝑚𝑚𝑟𝑟𝑟𝑟𝑎𝑎 𝑒𝑒𝑒𝑒𝑒𝑒 × 𝑒𝑒𝑎𝑎𝑒𝑒𝑎𝑎)𝑖𝑖 + 𝛼𝛼7(𝑒𝑒𝑒𝑒𝑟𝑟𝑟𝑟𝑟𝑟𝑚𝑚𝑟𝑟𝑟𝑟𝑎𝑎 𝑟𝑟ℎ𝑒𝑒𝑒𝑒𝑎𝑎𝑒𝑒 × 𝑒𝑒𝑎𝑎𝑒𝑒𝑎𝑎)𝑖𝑖
+ 𝛼𝛼8(𝑒𝑒𝑒𝑒𝑟𝑟𝑟𝑟𝑟𝑟𝑚𝑚𝑟𝑟𝑟𝑟𝑎𝑎 𝑒𝑒𝑒𝑒𝑒𝑒 × 𝑚𝑚𝑒𝑒𝑚𝑚𝑒𝑒)𝑖𝑖 + 𝛼𝛼9(𝑒𝑒𝑒𝑒𝑟𝑟𝑟𝑟𝑟𝑟𝑚𝑚𝑟𝑟𝑟𝑟𝑎𝑎 𝑟𝑟ℎ𝑒𝑒𝑒𝑒𝑎𝑎𝑒𝑒 × 𝑚𝑚𝑒𝑒𝑚𝑚𝑒𝑒)𝑖𝑖
+ 𝛼𝛼6(𝑒𝑒𝑒𝑒𝑟𝑟𝑟𝑟𝑟𝑟𝑚𝑚𝑟𝑟𝑟𝑟𝑎𝑎 𝑒𝑒𝑒𝑒𝑒𝑒 × 𝑒𝑒𝑎𝑎𝑒𝑒𝑎𝑎 × 𝑚𝑚𝑒𝑒𝑚𝑚𝑒𝑒)𝑖𝑖 + 𝛼𝛼7(𝑒𝑒𝑒𝑒𝑟𝑟𝑟𝑟𝑟𝑟𝑚𝑚𝑟𝑟𝑟𝑟𝑎𝑎 𝑟𝑟ℎ𝑒𝑒𝑒𝑒𝑎𝑎𝑒𝑒 × 𝑒𝑒𝑎𝑎𝑒𝑒𝑎𝑎 × 𝑚𝑚𝑒𝑒𝑚𝑚𝑒𝑒)𝑖𝑖 + 𝜀𝜀𝑖𝑖 

(1) 

Table 5 shows the result of this regression and that the observed effect remains statistically 
independent of participants’ demographics.10 

Table 5. The observed effect in Analysis 1 considering the participants’ demographics in the analysis. 

 Regular/New Buyers Emergency/Replacement Buyers 

_intercept 6.45** 
(1.992) 

9.47** 
(2.309) 

ageH 1.87 
(3.052) 

0.09 
(3.295) 

male −1.05 
(2.577) 

−5.94 
(3.066) 

ageH×male −1.51 
(4.436) 

3.28 
(4.545) 

recycling tax 2.40 
(2.950) 

3.24 
(3.732) 

recycling charge 8.60** 
(3.052) 

1.09 
(3.266) 

recycling tax×ageH −2.75 
(4.432) 

−3.88 
(5.214) 

recycling charge×ageH −6.17 
(4.404) 

−3.30 
(4.620) 

recycling tax×male −0.35 
(4.037) 

−0.32 
(4.697) 

recycling charge×male −7.28 
(4.029) 

1.00 
(4.377) 

recycling tax×ageH×male 1.15 
(6.567) 

−1.75 
(6.912) 

recycling charge×ageH×male 8.51 
(6.292) 

−1.80 
(6.410) 

R2 0.05 0.04 

Adjusted R2 0.02 0.01 
Note: Parenthesis includes standard errors. Significant levels: ** = 0.01. 

 
10 It is noted that the low R-squares in regression models are due to the nature of the dependent variable (extra 
WTPG)%, as its value cannot be directly driven by the magnitude of the recycling charge or recycling tax and is rather 
an indicator of the participants’ adoption of the Green version. It is not uncommon to have these levels of R-squares in 
regressions, considering the nature of dependent or independent variables (see, for example, Allcott & Sweeney’s (2017) 
[6] regression results with low R-squares in the range of 0.01, 0.02, 0.04, 0.05 in a context similar to ours). 
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It is worth noting that the measure we use for the adoption of the Green version, (extra 
WTPG)%, isolates the extracted effect from participants’ income levels altogether. This was an 
important consideration because it is plausible that for the same TV, a participant with a high-
income level might indicate a higher WTP than a participant with a low-income level. Similarly, 
it might also be the case that the participants’ starting WTPs, taking the role of an arbitrary 
anchor [46–48], may further influence their extra WTPs for the Green version. However, neither 
of these will cause issues when using the measure (extra WTPG)% as it rules out the effect of the 
income level. To further confirm this, we run a linear regression that considers the participant’s 
starting WTP as a potential anchor together with the effect of different recycling policies under 
the two purchase situations. Since starting WTPs can potentially be higher in the Green-first 
order compared to the Standard-first order, we further consider an extra interaction term for the 
Green-first order to capture this possibility: 

(𝑒𝑒𝑒𝑒𝑒𝑒𝑒𝑒𝑒𝑒 𝑊𝑊𝑊𝑊𝑊𝑊𝐺𝐺)%𝑖𝑖
= 𝛼𝛼0 + 𝛼𝛼1(𝑠𝑠𝑒𝑒𝑒𝑒𝑒𝑒𝑒𝑒𝑟𝑟𝑟𝑟𝑎𝑎 𝑊𝑊𝑊𝑊𝑊𝑊)𝑖𝑖 + 𝛼𝛼2(𝑠𝑠𝑒𝑒𝑒𝑒𝑒𝑒𝑒𝑒𝑟𝑟𝑟𝑟𝑎𝑎 𝑊𝑊𝑊𝑊𝑊𝑊 × 𝐺𝐺𝑒𝑒𝑒𝑒𝑒𝑒𝑟𝑟𝐺𝐺𝑟𝑟𝑒𝑒𝑠𝑠𝑒𝑒)𝑖𝑖 + 𝛼𝛼3(𝑒𝑒𝑒𝑒𝑟𝑟𝑟𝑟𝑟𝑟𝑚𝑚𝑟𝑟𝑟𝑟𝑎𝑎 𝑒𝑒𝑒𝑒𝑒𝑒)𝑖𝑖
+ 𝛼𝛼4(𝑒𝑒𝑒𝑒𝑟𝑟𝑟𝑟𝑟𝑟𝑚𝑚𝑟𝑟𝑟𝑟𝑎𝑎 𝑟𝑟ℎ𝑒𝑒𝑒𝑒𝑎𝑎𝑒𝑒)𝑖𝑖 + 𝜀𝜀𝑖𝑖 

(2) 

Table 6 shows the result of this regression and that participants’ starting WTP has zero effect 
on their adoption of the Green version irrespective of the recycling scenario and purchase situa-
tion. 

Table 6. The effect of starting WTP on the adoption of the Green version. 

 Regular/New Buyers Emergency/Replacement Buyers 

_intercept 6.31** 
(1.766) 

4.75** 
(1.819) 

starting WTP 0.00 
(0.003) 

0.00 
(0.002) 

starting WTP×GreenFirst 0.00 
(0.003) 

0.00 
(0.002) 

recycling tax 1.50 
(1.735) 

1.19 
(1.713) 

recycling charge 4.71** 
(1.662) 

0.16 
(1.598) 

R2 0.04 0.03 

Adjusted R2 0.03 0.02 
Note: Parenthesis includes standard errors. Significant levels: ** = 0.01. 

Our analysis above supports our Hypothesis 4 that, apart from the main source of difference 
considered in Hypothesis 3, the observed effect from charging for recycling is robust to common 
sources of consumer heterogeneity. This result is in line with previous findings in nudge, for ex-
ample, Azmat & Iriberri’s (2010) [45] observation, that while a nudge can have heterogeneous 
effects in the presence of a strong source of change in behavior, it is robust to common sources 
of consumer heterogeneity. 

4.3. Analysis 3: Characterizing the Effect in Terms of Green Market Expansion and Green 
Market Intensification 

Our analysis here explores whether charging for recycling increases the number of partici-
pants with (extra WTP)% > 0 or only intensifies the (extra WTP)% among participants. To do 
so, we first separate the portion of participants with (extra WTP)% > 0 in each group. Figure 3 
shows that the size of this portion remains roughly the same across all groups (between 60–70%). 
Moreover, as Figures 4 and 5 illustrate, we obtain a similar trend for participants with (extra 
WTP)% > 0 to what we previously observed for all participants in Analysis 1. That is, in the 
regular/new purchase situation, charging for recycling increases the average of (extra WTPG)% 
by 6.3 compared to free recycling (t = 2.964, p < 0.002) and by 5.2 compared to the recycling 
tax (t = 2.043, p < 0.022), however, it makes no difference for emergency/replacement purchases 
compared to free recycling (t = 0.193, p > 0.847) and compared to the recycling tax (t = 0.213, p 
> 0.831). Furthermore, Tables 7–10 show that we obtain similar qualitative results with mixed-
model analysis and repeating Analysis 2 on consumer heterogeneity for participants with (extra 
WTP)% > 0. 
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Figure 3. The portion of participants with (extra WTPG)% > 0 for the two purchase situations with the three recycling 
policies. 

 
Figure 4. Average of (extra WTPG)% for the two purchase situations with the three recycling policies for participants 
with (extra WTPG)% > 0. Note: Error bars are standard errors of means (SEM). 

  
Emergency/replacement purchase Regular/new purchase 

Figure 5. The effect of charging for recycling on the average of (extra WTPG)% for the two purchase situations for participants with (extra WTPG)% 
> 0. Note: Error bars are standard errors of means (SEM). 

Table 7. Mixed-model analysis for participants with (extra WTPG)% > 0. 

  Full Model  

Term F Power Effect Size 

version 298.92** 0.419 1.000 

version×olicy 1.06 0.005 0.235 

version×policy×purchase 4.06* 0.019 0.721 
version×policy×purchase×order 0.23 0.001 0.086 

Note: Effect size is based on partial-eta-squared. Power reflects observed power. 
Significant levels: * = 0.05 and ** = 0.01. 
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Table 8. Mixed-model analysis including participants’ demographics for participants with (extra WTPG)% > 0. 

 Full Model 

Term F Power Effect Size 

version 279.61** 0.425 1.000 

version×olic 0.42 0.002 0.117 

version×polic×ageH 0.56 0.003 0.143 
version×polic×male 0.59 0.003 0.149 

version×polic×ageH×male 0.81 0.004 0.189 

version×policy×purchase 3.29* 0.017 0.623 

version×policy×purchase×ageH 0.74 0.004 0.175 

version×policy×purchase×male 1.24 0.007 0.270 
version×policy×purchase×ageH×male 1.16 0.006 0.254 

version×policy×purchase×order 0.10 0.001 0.065 
version×policy×purchase×order×ageH 0.62 0.003 0.154 

version×policy×purchase×order×male 1.85 0.010 0.384 

version×policy×purchase×order×ageH×male 0.49 0.003 0.130 
Note: Effect size is based on partial-eta-squared. Power reflects observed power. 
Significant levels: * = 0.05 and ** = 0.01. 

Table 9. The observed effect in Analysis 1 considering participants’ demographics for participants with (extra 
WTPG)% > 0. 

 Regular/New Buyers Emergency/Replacement Buyers 

_intercept 11.27** 
(2.212) 

13.52** 
(1.931) 

ageH 0.69 
(3.409) 

0.33 
(2.764) 

male −1.68 
(5.893) 

−2.90 
(2.644) 

ageH×male −0.04 
(5.202) 

1.48 
(4.015) 

recycling tax 4.07 
(3.474) 

2.84 
(3.053) 

recycling charge 7.96* 
(3.298) 

1.80 
(2.764) 

recycling tax×ageH −4.31 
(5.097) 

−2.94 
(4.388) 

recycling charge×ageH −5.22 
(4.824) 

−2.18 
(4.020) 

recycling tax×male −3.32 
(4.640) 

−1.69 
(3.964) 

recycling charge×male −3.77 
(4.591) 

−2.07 
(3.782) 

recycling tax×ageH×male 2.627 
(7.627) 

−1.47 
(5.980) 

recycling charge×ageH×male 5.59 
(7.289) 

2.45 
(5.767) 

R2 0.07 0.05 

Adjusted R2 0.02 0.00 
Note: Parenthesis includes standard errors. Significant levels: * = 0.05 and ** = 0.01. 
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Table 10. The effect of starting WTP on the adoption of the Green version for participants with (extra WTPG)% > 0. 

 Regular/New Buyers Emergency/Replacement Buyers 

_intercept 12.96** 
(2.061) 

13.56** 
(1.652) 

starting WTP 0.00 
(0.004) 

0.00 
(0.002) 

starting WTP×GreenFirst 0.00 
(0.003) 

0.00 
(0.002) 

recycling tax 0.60 
(2.071) 

−0.10 
(1.501) 

recycling charge 5.98** 
(1.968) 

0.05 
(1.448) 

R2 0.07 0.02 

Adjusted R2 0.05 0.00 
Note: Parenthesis includes standard errors. Significant levels: ** = 0.01. 

Our analysis shows that charging for recycling shows its effect through intensifying the adop-
tion of the Green version among the participants with (extra WTP)% > 0 rather than increasing 
the number of such participants. In other words, charging for recycling influences those partici-
pants with slight intentions to pay for environmentally friendly and green attributes. This is in 
line with Bao & Ho’s (2015) [35] observation that informational nudges in the domain of environ-
mentalism have stronger effects on people with slight pro-social intentions. This further supports 
our general expectation in HYPOTHESES 1 and 2 that charging for recycling will improve self-
efficacy in the consumer side to act upon their pre-existing environmental intentions. Nonethe-
less, the analysis shows that our expectation in HYPOTHESIS 3 that the cost-oriented nature of 
the emergency/replacement purchase situations will hinder such effects still applies. 

5. Discussion and Conclusions 
5.1. Theoretical Implications 

In this paper, we examined the effect of charging for recycling on consumer adoption of re-
cyclable electronics. Our experimental findings showed that compared to free recycling and re-
cycling tax scenarios, charging for recycling enhances the adoption of recyclable version by 
around 5%. This finding is rewarding from the green marketing point of view given that costly 
direct green marketing strategies have been unsuccessful in increasing consumer adoption of en-
ergy-efficient products [6–8]. Comparing it to one of the most promising findings in this area, 
which has found a 5% increase in the adoption of energy-efficient products by incentivizing sales-
people and rebating consumers [6], the observed effect here has merits as an alternative green 
marketing strategy. 

As an indirect nudge, charging for recycling can also avoid the green marketing myopia that 
occurs with some green advertisements [59]. It can go around cognitive limitations such as hy-
perbolic discounting that deter consumers from paying more for energy efficiency [43,44] and 
can be immune to common consumer heterogeneity issues in direct green marketing [42]. In 
addition, direct green marketing mostly focuses on energy efficiency by highlighting the pecuni-
ary benefits to consumers from saving energy, which limits its application to products with high 
energy consumption such as air conditioners, refrigerators, washing machines, and dryers [60]. 
Charging for recycling, however, uses the recyclability aspect which applies to a wider range of 
all consumer electronics irrespective of their energy consumption level. 

Moreover, based on previous studies on the strong positive correlation between green pur-
chasing behavior and recycling behavior [61], one can also hope that consumer adoption of re-
cyclable products will also result in a higher willingness to recycle at the recycling point. As Mer-
ritt et al. (2010) [34] discuss, a pro-social behavior of adopting a recyclable version may induce 
more pro-social behavior such as commitment to recycling at the end of the product life, in line 
with the abundant evidence that inducing commitment can make a significant long-term effect 
on recycling behavior (see, e.g., [62–65] for a review). 
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5.2. Practical Implications 
The observed effect in this paper was merely a byproduct of a recycling program that pri-

marily aims to assist retailers with the operational costs of recycling. Therefore, any positive im-
pact though small is an extra benefit for retailers and the environment. One can make the most 
of this positive impact by adjusting the recycling charge such that it maximizes the overall impact 
in terms of both assisting with the operational costs and increasing the sales of recyclable prod-
ucts. Through this multi-objective approach, charging for recycling can thus go beyond being a 
simple nudge and become a well-adjusted leverage to control the scale of the nudge it provides, as 
the ultimate use of nudge [66]. 

Our findings also suggest that prohibiting retailers from charging for recycling may be coun-
terproductive from a circular economy perspective. Free recycling that has been widely pursued 
in many countries primarily aims to increase the number of products returned for recycling in 
the economy as the initial step in creating a circular economy (see [67,68] for a conceptual frame-
work, and [69] for a thorough review). However, it may fail to achieve its objective for two rea-
sons: first, retailers may be forced to leave the recycling business if they cannot manage its oper-
ational costs; and second, free recycling fails to lead consumer attention to recyclable products at 
the point of purchase. Without entering recyclable products into the economy in the first place, 
merely increasing the volume of product returns cannot translate into more recycling towards a 
circular economy. Our findings suggest that charging for recycling can be an effective solution 
to both. 

5.3. Limitations 
Similar to any research, our study has limitations. Firstly, our study was conducted within a 

vignette-based experimental setup. Although, as discussed in Section 3.2, such a setting best 
serves our study’s objectives, it remains crucial to assess the impact within real market conditions. 
Secondly, imposing charges for recycling could dissuade customers from returning their bro-
ken/old TVs for recycling, potentially leading them to opt for disposal instead. Hence, in regions 
where discarding broken TVs is not prohibited charging for recycling might diminish customers’ 
willingness to recycle. Thirdly, our study was limited solely to TVs. Therefore, the generalizabil-
ity of our findings to all consumer electronics is not assured. It is plausible that variations in 
product type and size could potentially influence the outcomes. For example, customer behavior 
might differ for products like cellphones, which are easier to discard, compared to TVs, which 
are not easily abandoned or disposed of in regular waste. 
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Appendix A 

Below are the experimental descriptions for Standard-first order. For Green-first order, Question 
1 starts with the Green TV. 

Question 1 
[for regular/new buyers] Imagine you already have an almost-new TV at home. You are thinking 
about buying an extra one for another room. 
[for emergency/replacement buyers] Imagine your TV is not working anymore, and you need to buy a 
new one. 
[with free recycling] One of the largest electronic retailers would be a good place to shop. This 
retailer also has a recycling program and accepts broken TVs for recycling free of charge. 
[with $7 recycling tax] One of the largest electronic retailers would be a good place to shop. This 
retailer also has a recycling program and, due to the cost of managing TV recycling, charges a 
$7 recycling fee in addition to the sale price for all TVs, regardless of the brand or technical 
specifications. 
[with $25 charge for recycling] One of the largest electronic retailers would be a good place to shop. 
This retailer also has a recycling program and, due to the cost of managing TV recycling, charges 
$25 to accept broken TVs for recycling. 
[with free recycling and $25 charge for recycling] Assume that the technical specifications of the TV 
below meet your basic criteria. How much (in dollars) would you be willing to pay for this TV? 
[with $7 recycling tax] Assume that the technical specifications of the TV below meet your basic 
criteria. How much (in dollars) would you be willing to pay for this TV (inclusive of the $7 fee)? 

 

- 48.5" LED screen 
- Chromecast Built-in 
- Google Home and Google Assistant 
- 2160p resolution and ultra HD-level quality 
- Wireless Connectivity 
- Two 12W speakers, DTS Studio Sound 
- 3 HDMI inputs and 1 USB input 

Price: ------ 

Question 2 
You indicated that you would pay $[price indicated in Question 1] for the TV you were shown. 
Assume you find there is also a Green version of that TV (as shown below). It has the exact same 
features as the standard one, while it is also designed for increased recyclability at its end-of-life. 
[with free recycling and $25 charge for recycling] In light of this new information, how much (in dollar) 
would you be willing to pay for each of these TVs? 
[with $7 recycling tax] In light of this new information, how much (in dollar) would you be willing 
to pay for each of these TVs (inclusive of the $7 fee)? 

 

Standard Version 
- 48.5" LED screen 
- Chromecast Built-in 
- Google Home and Google Assistant 
- 2160p resolution and ultra HD-level quality 
- Wireless Connectivity 
- Two 12W speakers, DTS Studio Sound 
- 3 HDMI inputs and 1 USB input 

  

 

Green Version 
- 48.5" LED screen 
- Chromecast Built-in 
- Google Home and Google Assistant 
- 2160p resolution and ultra HD-level quality 
- Wireless Connectivity 
- Two 12W speakers, DTS Studio Sound 
- 3 HDMI inputs and 1 USB input 
- Increased Recyclability 

Price for the Standard version: ------ 
Price for the Green version: ------ 
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Attention Check Question 
Please indicate which of the below statements is in line with the situation you just read about? 

[for regular/new buyers with free recycling] 
■ Your current TV was fine and almost new, and you were thinking about buying an extra 

one for another room. 
□ The retailer charged $25 to accept broken TVs for recycling. 
□ Both 
□ Neither 

[for emergency/replacement buyers with free recycling] 
□ Your current TV was fine and almost new, and you were thinking about buying an extra 

one for another room. 
□ The retailer charged $25 to accept broken TVs for recycling. 
□ Both 
■ Neither 

[for regular/new buyers with $25 charge for recycling] 
Please indicate which of the below statements is in line with the situation you just read about? 

□ Your current TV was fine and almost new, and you were thinking about buying an extra 
one for another room. 

□ The retailer charged $25 to accept broken TVs for recycling. 
■ Both 
□ Neither 

[for emergency/replacement buyers with $25 charge for recycling] 
Please indicate which of the below statements is in line with the situation you just read about? 

□ Your current TV was fine and almost new, and you were thinking about buying an extra 
one for another room. 

■ The retailer charged $25 to accept broken TVs for recycling. 
□ Both 
□ Neither 

[for regular/new buyers with $7 recycling tax] 
Please indicate which of the below statements is in line with the situation you just read about? 

□ Your current TV was fine and almost new, and you were thinking about buying an extra 
one for another room. 

□ The retailer charged a recycling fee for all TVs. 
■ Both 
□ Neither 

[for emergency/replacement buyers with $7 recycling tax] 
Please indicate which of the below statements is in line with the situation you just read about? 

□ Your current TV was fine and almost new, and you were thinking about buying an extra 
one for another room. 

■ The retailer charged a recycling fee for all TVs. 
□ Both 
□ Neither 
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