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1. Introduction

Waste separation has emerged as a major challenge to environmental management worldwide. There is less available

land for large-scale waste disposal in landfills and incinerators. According to the World Bank , the amount of global

waste will increase from 2 billion tons in 2016 to 3.4 billion tons in 2050 with rapid population growth and urbanization.

The growth of waste levels has become a critical global issue because it poses a threat to human health and causes

environmental pollution. Separating waste at the source has become a vital element of waste management strategies for

reducing waste in many countries . Given the urgency of waste disposal problems, many municipalities have

implemented waste separation policies to reduce landfill or incineration use .

The types of environmental regulation or regional policies (e.g., mandatory vs. voluntary) may lead to the illustration of

different waste separation or recycling rates . For instance, the recycling rates range from 1% in

Louisiana (USA) to 56.1% in North Kevesten (UK) where the EU’s Landfill and Waste Framework directives were

implemented . The recycling rate in Ireland increased from 11% in 2001 to 33% in 2011 since the introduction and

implementation of the Landfill Directive 1999/31/EC, the WEEE directive 2002/96/EC, and the Waste Framework Directive

2008/98/EC . The recycling rate reached 85% within three months when New Jersey, U.S. mandated recycling and

promoted a curbside pick-up program . In the early 1990s, China started to implement waste separation policies to

promote the participation rate of waste separation. A new national-level policy was issued in 2017, and 46 pilot cities were

selected to implement the new mandatory waste separation policy “Implementation plan on the household solid waste

classification system.” Shanghai became the leading city in 2019 to enforce the mandatory waste separation policy 

. It concluded that the mandatory policy could reduce household food waste. This showed that policies would affect

the effectiveness of waste management.

Although some waste management strategies have been implemented, waste source separation has not been successful

due to a lack of public participation thus far . Despite numerous public awareness campaigns conducted over the

years, public participation in waste separation is still at a low level . Most residents express a willingness

to separate waste, but only a few perform the task on a daily basis . Thus, it is a key question to promote

public participation in waste separation.

Moreover, waste source separation efficiency depends on the concerted efforts of social members . Similar to

other prosocial behaviors, such collective action is vulnerable to the free-rider problem , which could be solved

through externally enforced regulations such as mandatory policies . Others’ behaviors greatly affect our actions

because we are strongly influenced by others . Solving the commons dilemma requires cooperation with oneself and

others. People are conditional cooperators, and they contribute only if others also do so . However, it is unclear how

people perceive themselves and others in terms of policies and behaviors of waste source separation.

2. Waste Separation Policies

An effective environmental regulation system is a crucial driver to the improvement of waste source separation. Based on

the literature  and the situation in China, we conceive that waste separation policies can be classified into three

types: mandatory policy, voluntary policy, and no-implementation policy. Mandatory policies refer to the rules governing

behavior, and policymakers design a package of commonly agreed standards, penalties, supervision, and enforcement
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when mandates are used . Previous studies suggest that mandatory policies play key roles in promoting waste

separation . For instance, in July 2019, Shanghai took the lead in formulating and implementing a mandatory

waste separation policy via supervisory guidance, penalties, regulated disposal times, and others , and its waste

separation rate increased from 15% to 80% . Many educators and funding agencies share the belief that mandatory

policies increase public participation and compliance with waste separation regulation.

The mechanism of efficient mandatory policies can be explained by deterrence theory, which proposes that mandatory

policies can act as a deterrent . Deterrence theory assumes that individuals make rational decisions through a cost-

benefit analysis. If the expected cost of offending behaviors outweighs the expected benefits, individuals are less likely to

engage in offending behaviors. These offending behaviors could be deterred by enhancing three elements of punishment,

including certainty, severity, and celerity . Certainty refers to the possibility that illegal waste separation behavior will be

discovered and punished, severity reflects the harshness of punishment incurred, and celerity refers to the timeliness of

penalty execution .

Although theoretically efficient, some studies suggest that mandatory policies might not always be effective. For instance,

following the example of Shanghai, the city of Zhengzhou implemented a waste separation policy in December 2019.

However, the separation rate in Zhengzhou showed less improvement (from 10.1% to 17.8%) . Some studies also

found a weak relationship between policies and waste separation behavior  and showed that a more stringent waste

policy might increase the illegal disposal of waste .

Mandatory policies cannot work in some situations. One possibility could be an absence of supervision or compulsory

actions to guarantee the implementation of policies. These can be regarded as voluntary waste separation policies which

have been implemented without intervention by the government. Waste separation is strongly recommended by the

government. However, if somebody did not separate waste, he or she will not be punished. A non-compulsory or

voluntary-based policy could not effectively restrain residents’ free-riding behavior, so it had little effect on their waste

separation . In contrast, several studies have found that volunteer supervision significantly facilitates waste separation

. This evidence suggested that voluntary policies had a weak impact on waste separation unless supervision or

feedback was implemented. Therefore, the effectiveness of waste separation may depend on a country’s enforcement,

sanctions, and supervision.

In China, 46 pilot cities were selected to implement mandatory waste separation policies. The policy facilitated waste

separation with strict supervision in some cities, such as Shanghai , while it influenced weakly in other cities, like

Zhengzhou, without supervision . There was even a no waste separation policy implemented in many cities such as

Shangrao of Jiangxi Province. Taken together, different types of waste separation policies (i.e., a mandatory policy with

supervision, voluntary policy without supervision, and no-implementation policy) showed different effects on actual waste

separation behavior.

Here, we investigate the effectiveness of mandatory, voluntary, and no-implementation policies in encouraging waste

separation behavior through three studies. Based on prior studies and intuitive reasoning, we expected that mandatory

policies with supervision would increase the likelihood of waste separation behavior but voluntary without supervision

could not. We also predicted that a no-implementation policy would have insignificant impacts on waste separation

behavior.

3. Self-Others Discrepancies

Recyclables become contaminants when someone engages in incorrect waste separation . Some people are reluctant

to sort waste because they might feel that others engage in free riding, and thus that their contributions would be useless.

This is a social dilemma. Tam and Chan  proposed that people who were concerned about environmental issues were

reluctant to adjust their behavior due to a fear of being exploited by free riders. Our perception of others’ behavior may

affect our own level of cooperation. Solving the commons dilemma requires cooperation, and the behavior of others then

becomes an important consideration . However, it is unclear how people perceive themselves and others in terms of

waste separation behavior and whether self–others discrepancies exist for different types of policies.

Self–others discrepancies refer to the difference between self-perception and how an individual perceives others .

According to the theory of social comparison , people possess a drive to engage in self-evaluation by comparing

themselves to others. The tendency to compare ourselves to others is a fundamental, ubiquitous, and robust human

proclivity .
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Human beings hold an excessively positive view of themselves and of things associated with the self when they perceive

themselves and others. People tend to believe that they are better than others in many favorable characteristics, such as

positive traits and behaviors . This tendency is termed the self-enhancement bias or better-than-average effect (BTAE),

which can be explained by motivational mechanisms . People are motivated to possess a positive self-concept to

maintain their self-esteem. This cognitive self-enhancement bias has been documented across many socially valued

dimensions .

However, to our knowledge, there are a few studies on self-enhancement bias related to pro-environmental behaviors .

Bergquist  found that people perceive themselves as more pro-environmental than others in terms of conserving

energy, recycling, and so on. Nevertheless, little direct evidence indicates whether self-enhancement bias exists for the

domain of waste separation in the context of mandatory and voluntary policies. According to prior studies , we

predicted that people assess themselves as more likely to sort waste than others in both mandatory and voluntary
conditions and to hold a more positive attitude toward waste separation than others.

Taken together, the following hypotheses are proposed.

Hypothesis 1a:
A mandatory policy with supervision increases the likelihood of engaging in waste separation behavior.

Hypothesis 1b:
Both voluntary policy and no-implementation policy conditions cannot facilitate engagement in waste separation behavior.

Hypothesis 2:
People perceive themselves as more engaged in waste separation behavior than others.

Hypothesis 3:
People perceive themselves to hold a more positive attitude toward waste separation than others.

4. The Present Studies

Age is considered as an important factor that influences people’s perception and implementation of policies on waste

separation . Although previous research has demonstrated that children take a strong stance toward protecting

the natural environment, it was found that adolescents engage less in pro-environmental behaviors . Adolescents are

an important population to target with pro-environment behaviors . Not only are adolescents high consumers of natural

resources, but they are also the adult consumers of the future . Therefore, policies targeting the pro-environmental

behavior of adolescents were implemented on a national level in many countries . Adolescents can acquire information

via formal education or by participating in environmental education programs (e.g., waste separation), and they can

radiate waste separation behavior in their families. Thus, we explored the effectiveness of mandatory policies and self-

enhancement bias for both adults (residents) and adolescents (see Table 1).

Table 1. Research framework and designs.

 
Policy Person

Participants Sample Size
Mandatory Voluntary No-Implementation Self Others

Study 1 √ √ × √ √ Residents 240

Study 2 √ √ √ √ √ Residents 349

Study 3 √ √ × √ √ Adolescents 121
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